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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 51972, 53243 


50554 Coal: present and future uses as energy- and raw material 
source. Gaertner, E. Glueckauf; 113: No. 1, 34-38(6 Jan 1976). (In 
German). 

Re-orientation to coal is noted, and world energy consump- 
tion is analyzed. Problems of nuclear energy and coal reserves 
connected with electric power generation and the steel industry are 
considered. Lignite utilization is reviewed. 5 refs. 


50555 (USGS-CIRC—742) Bibliography and index of U.S. Geo- 

logical Survey publications relating to coal, 1971—1975. Walker, F.K. 

ag aa Survey, Reston, Va. (USA)). 1975. 36p. Survey, Alexan- 
ria, 

This bibliography and index contains about 390 reports and 
maps relating to coal published by the U.S. Geological Survey in the 
5-year period, January 1971 through December 1975. It is supple- 
mentary to Bulletin 1377 titled Bibliography and Index of U.S. 
Geological Survey Publications Relating to Coal, 1882-1970, and it 
supersedes Circular 709, titled Bibliography and Index of U.S. 
Geological Survey Publications Relating to Coal, January 1971-June 
1974. The availability and price of reports and maps cited in this 
supplementary bibliography are given in the pamphlets and leaflets 
listed below: a pamphlet titled Publications of the Geological 
Survey, which is published annually; a leaflet titled New Publica- 
tions of the Geological Survey, which is published monthly; and a 
circular titled Reports and Maps of the Geological Survey released 
only in the open files, which was published annually through 1973 
and for early 1974. (Since May 1974, open-file reports and maps 
have been listed in the monthly New Publications of the Geological 
Survey.) These lists must be consulted to obtain information neces- 
sary to order a report. Copies of these lists are available free upon 
request addressed to the U.S. Geological Survey, Reston, Virginia 
22092. Most of the publications cited in this bibliography may be 
consulted in large public libraries and in most college and university 
libraries. A selected list of such libraries is given in Geological 
Survey Bulletin 1377, p. 161-173. 


50556 Coal and petroleum as important raw materials for chemi- 
cal industry. Madsack, H.J.; Buskies, U. (Lurgi Mineraloeltechnik 
G.m.b.H., Frankfurt am Main (Germany, F.R.)). Erdoel Kohle, 
Erdgas, Petrochem. Brennst.-Chem.; 30: No. 1, 29-35(Jan 1977). (In 
German). 

8 figs.; 1 tab.; 10 refs. 

Based on the present production structure of the chemical 
industry in Western Europe important trends in securing raw materi- 
als for this highly significant industry are discussed. The benefits of 
an interconnected operation between the refinery and the chemical 
industry are specially emphasised in view of flexible adjustments of 
specific requirements and better utilization of heavier petroleum 
fractions for the production of chemicals. Furthermore, the chances 
of reactivation of coal chemistry are reviewed. 


50557 New developments of the French plan for coal. Gardent, P. 
Glueckauf; 113: No. 4, 157-163(Feb 1977). (In German). 

3 figs. 

A study of Charbonnage de France aimed at a new orienta- 
tion of French coal winning is reported on. 


50558 Contribution of coal to the overall provision of France with 
energy. Huchet, R. Glueckauf; 113: No. 4, 163-173(Feb 1977). (In 
German). 

6 figs.; 5 tabs.; 5 refs. 


On the basis of recent information, the article gives an outline 
of the present situation on the French energy market and of the role 
played by coal and then proceeds to discuss possible medium-term 
and long-term developments. After a short survey of the French 
energy supply (statics of the past and aims for the future), illustrated 
by figures, the contribution of solid mineral fuels is discussed from 
the point of view of total coal supplies, haulage figures and imported 
coal as well as from the point of view of consumption. 


50559 Research and development work in the French coal mining 
industry. Pot, F. Glueckauf; 113: No. 4, 173-174(Feb 1977). (In 
German). 

Structure and tasks of the committee technical research of 
Charbonnage de France are reported. 


PROCESSING 
REFER ALSO TO CITATION(S) 50822 


50560 Technological and economic aspects of coal gasification 
with regard to secure energy supply. Peters, W. Erzmetall; 29: No. 12, 
548-553(Dec 1976). (In German). 

Based on today’s known world reserves of oil and natural gas 
in industrialized nations, there will be problems of long-term supply, 
which can be solved only by an increased use of coal. Therefore, 
research projects are carried out worldwide to convert coal into 
gaseous and liquid hydrocarbons. The author focuses on one coal 
conversion system of special interest for the future: gasification of 
coal with the help of heat from a nuclear reactor. 12 refs. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 50658 


50561 Treatment of effluents of coke oven plants in the Rhenish- 
Westphalian coal district. Wurm, H.J. Glueckauf; 112: No. 19, 1134- 
1138(Oct 1976). (In German). 

From Information meeting ‘environmental quality in iron and 
steel industry’; Luxembourg (26 1974). 

7 figs.: 6 refs. 

Effluents from coke oven plants are preliminarily treated by 
an extraction of phenols on the coke oven plants to an extent that 
they can be discharged to the brooks and rivers without causing 
damage. Much of the remaining noxious constituents of the effluents 
are removed biologically in clarification plants. 


50562 Testing of magnesite for the construction of coke ovens. 
Orywal, F.; Echterhoff, H.; Beck, K.G. Glueckauf-Forschungsh.; 37: 
No. 5, 225-233(Oct 1976). (In German). 

From Information meeting ‘coking technology 1975’; Luxem- 
bourg (6 - 7 May 1976). 

16 figs.; 2 tabs. 

More than 2,000 tests in a semi-technical testing coke oven 
have shown magnesite, refractory material with high heat conduc- 
tivity, to be suitable for coke oven constructions. The results con- 
cerning the resistance of the stone material and possible throughput 
growth have led to the decision to construct a group of testing ovens 
on an industrial scale. 


50563 Quality statistics of the Polish power coal. Urbanska, S.; 
Bieniek, J. Energetyka; 31: No. 2, 76-77(Feb 1977). (In Polish). 

The — and type of power coal tests, of which results are 
used in boiler designing as well as in boiler operation are presented. 
It is shown how analytical data are tabulated on uniform index cards 
which present the quality statistics of the Polish power coal. 
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50564 Process of making formcoke from non-caking or weakly 
caking coals. Gorin, E.; Jasulaitis, W.A.; Theodore, F.W.; Wasson, 
G.E. (to Consolidation Coal Co.). US Patent 4,030,982. 21 Jun 1977. 
Filed date 10 Jul 1975. 6p. 

Formcoke suitable for use in a blast furnace is made from a 
non-caking or weakly caking coal by converting the coal to an 
agglomeratable material consisting essentially of a blend of the entire 
product (without separation of extract and undissolved solids) ob- 
tained by solvent extraction of the coal in the presence of hydrogen 
and a suitable amount of hydrocarbonaceous solids. The lomera- 
table material is agglomerated under low temperature 
conditions and the agglomerates are thereafter calcined to produce 
strong formcoke. 4 claims, | figure. 


50565 Method of restricting dust development when feeding coal 
into coke ovens. Beck, K.G.; Rohde, W.; Habermehl, D.; Siebert, W. 
(to Bergwerksverband GmbH). US Patent 4,030,983. 21 Jun 1977. 
nage 4 Apr 1975, German, Federal Republic of (F.R. Ger- 
many). 8p. 

Coal is preheated and contacted with 0.5 to 3 percent by 
weight of moist coal tar, preferably bituminous coal tar. The thus- 
treated coal is admitted into a coke oven through the ceiling of the 
latter. The coal is poured into the coke oven, rather than being 
blown in, and is permitted to descend into the coke oven under the 
influence of gravity. Preferably, the coal is poured into the coke 
oven through at least two or three openings in the ceiling thereof. 
The coal tar serves to bind finely divided coal particles to the 
coarser particles and, in this manner, the development of dust duri 
the introduction of the coal into the coke oven is restricted A 
concomitantly, the danger of ignition or explosion is reduced. 12 
claims, 1 figure. 


DESULFURIZATION AND PURIFICATION 


REFER ALSO TO CITATION(S) 50586, 50591, 50601, 50606, 
50638, 50652, 50810, 50813, 50821, 50823, 51412, 51462 


50566 Desulfurization of model coal sulfur compounds by coal 
mineral matter and a cobalt molybdate catalyst. I. Thiophene. Mor- 
ooka, S.; Hamrin, C.E. Jr. (Univ. of Kentucky, Lexington). Chem. 
Eng. Sci.; 32: No. 2, 125-133(1977). 

A continuous-flow differential reactor was used to obtain rate 
equations for the reaction of thiophene and hydrogen over coal 
mineral matter and a commercial cobalt-molybdate catalyst (Nal- 
como 471). Coal mineral matter in its least altered state was obtained 
by low temperature ashing of Western Kentucky No. 9 and No. 11 
coals in an oxygen plasma. Conversion was determined from the C, 
gases separated by gas chromatography. Pretreatment of both coal 
mineral matter and catalyst with hydrogen sulfide increased thio- 
phine reaction rates considerably, but introduction of the gas with 
reactants markedly decreased the rate. 


50567 Recovery of 
Marion, C.P. (to Texaco SS 
5 Apr 1977. Filed date 30 Apr 1976. 20p. 

A process is described for recovering iculate carbon from 
the effluent gas stream from a partial oxidation synthesis-gas gener- 
ator by scrubbing the effluent gas with water in a scrubbing zone to 
form a carbon-water dispersion, by mixing said with a 
liquid organic extractant comprising a mixture of the liquid organic 
by- — — the oxo or oxyl aes SO as to luce a Clarified 
water layer and a carbon-extractant dispersion, by separating and 
recycling said clarified water to said scru' 3 zone, and by intro- 
ducing part or all of said carbon-extractant to said gas 
— as at least a portion of the generator feedstock. 2 20 claina, 

igure 


50568 (CONF-761086—, PP 15-29) Cleaning high sulfur coal. 
Min, S.; Wheelock, T.D. (Iowa State Univ., Ames). 1976. 

From 2. symposium on coal oe Louisville, Ken- 
tucky, — ee of America pe ah Oct 1976). 

ond symposium on preparation. 

a age | a — of 16 different one involv- 
ing size reduction separation to containing 
s tial amounts of finely ——— te of iron 
pyrites provided several interesting and portant results. Compari- 
son of t results with a cueelinee an anal Seas that 
most of the treatments — a cleaner product for 
than could be obtained by gravity Mespel tele. — 
coal. In this re the treatments that failed to produce a product 
with a low sulfur content were generally those that involved only 
Se at of saan. A comparison of the results of 
individual steps of different experimental treatments showed that 
gravity tion at 1.613 Of crushed ('/, in. x 0) coal was more 
effective than oil agglomeration of pulverized (-35 mesh) coal for 
reducing the ash and sulfur content and it was more effective than 
froth flotation applied to one of the pulverized coal samples (Jude) 
but not the other (ICO) where it was about equal. The results of 


from synthesis gas. 
Corp). US Patent 4,016,102. 
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individual froth flotation and oil agglomeration steps applied to 
pulverized coal showed that froth flotation produced a higher yield 
of product with a low sulfur content than oil agglomeration but it 
did not always produce a lower ash content. Whereas with one of 
the coal samples (ICO) froth flotation produced the lowerash con- 
tent, with the other (Jude) oil agglomeration did. Moreover, oil 
agglomeration proved more effective when it was preceded by fine 
grinding. Hence, a combination of fine grinding and oil jomer- 
ation gave results that were more like those obtained with froth 
flotation. When chemical comminution was included with the other 
size reduction methods, the subsequent separation of coal and miner- 
al matter by any of the separation methods was facilitated. 


50569 (CONF-761086—, pp 64-73) Pre-combustion coal cleaning 
using chemical comminution. Datta, R.S.; Howard, P.H.; Hanchett, 
A. (Syracuse Research Corp., NY). 1976. 

From 2. symposium on coal preparation; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on coal preparation. 

It has been demonstrated that chemical comminution is capa- 
ble of liberating more pyritic sulfur than mechanical crushing at a 
given size consist. In order to get comparable pyritic liberation from 
conventional mechanical grinding, excessive size reductions will be 
required resulting in pt tere high separation costs and increased 

roblems associated with the excessive amounts of fines generated. 

Procenbestion coal cleaning flowsheets incorporating the chemical 
comminution process appear to be economically competitive with 
conventional coal preparation processes as well as other precombus- 
tion cleaning techniques that have been suggested. 


50570 (CONF- oo pp 74-81) High intensi 
of bituminous coal. M 
ton). 1976. 

From 2. symposium on coal preparation; Louisville, Ken- 

tucky, bay me States of America (USA) (19 Oct 1976). 
In Second symposium on coal preparation. 

High Extraction hag og Filtration (HEMF) is presently i in 
commercial operation in kaolin industry. This high intensity 
pny =o has mene applications to beneficiate other minerals and 

g results were obtained in a preliminary study of 
Sasa cua’ and VI where the optimum result was 93% reduc- 
tion of inorgaic sulfur. The cost per ton of a 500 ton per hour 
installation would be less than $0.50 per ton and would provide a 
relatively low sulfur, low ash product. 


(CONF-761086—, pp 82-103) nen gy > anal- 

with SO, for keeping 

L. (Hoffman- 

Muntner Corp., Silver Spring, MD); Aresco, S.J.; Holt, E.C. Jr. 
Deurbrouck, A.W. 1976. 

From 2. symposium on coal preparation; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on coal preparation. 

Available data indicate that many coals can be beneficiated to 
remove ash and sulfur at an attractive net cost. When coal can be 
physically cleaned to a level not too far removed from that required 
to meet emission standards, flue-gas desulfurization only treating a 

rtion of the flue would provide for environmental satisfaction. 
n many cases the (net) cost of physical desulfurization followed by 
flue-gas desulfurization is substantially less than that through ea 
furization alone. This is due to the net economics associated 
with ame ee cleaning coal combined with the substantially lower 
flue desulfurization costs. In essence, the net cost (i.e., costs less 
its) associated with physical desulfurization would be less than 
the additional cost if flue gas desulfurization was used alone. For 
existing power plants the combined use of physical desulfurization 
followed by flue-gas desulfurization can be especially attractive. The 
provided case studies indicate that for many potential situations the 
economic advantage of a combined approach is quite si t. 
Key elements in economic advantage relate to: (1) the availability of 
coals capable o! ee reductions in ash and sulfur at reasonable 
weight yields, (2) a beneficiated coal level that is compatible 
with significantly less than full-scale scrubbing requirements. The 
assessments imply that the attractiveness of many of our medium- to 
high- content coals can be enhanced by cleaning to provide an 
assured supply of coal that could be used with more economic flue- 
gas desulfurization. This is true for many as-mined medium-content 
coals and some higher-content coals that could serve areas with less- 
restrictive environmental standards. 


50572 (CONF-761086—, pp 104-108) Meyers Process: plant 
design, economics, and energy balance. Van Nice, L.J.; Santy, M_J.; 
_— R.A. (TRW Systems and Energy, Redondo Beach, CA). 


From 2. symposium on coal preparation; Louisville, Ken- 
tucky, ay States of America (USA) (19 Oct 1976). 

In Second symposium on coal preparation. 

Coal can be desulfurized prior to combustion using the 
Meyers Process to meet governmental requirements for sulfur oxide 


tensity magnetic 
urray, H.H. (Indiana Univ., Blooming- 
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emissions. The physical form of the coal remains unchanged, only 
sulfur and some inorganic materials are removed. The process re- 
moves up to 80% of the total sulfur content of coal throu 
chemical leaching of 90 to 95% of the pyritic sulfur contained in the 
coal matrix with aqueous ferric sulfate solutions at temperatures of 
90° to 130°C. The ferric sulfate content of the leach solution is 
regenerated at similar temperatures using air or oxygen, and elemen- 
tal sulfur and iron sulfates are recovered as reaction products or 
alternatively gypsum can replace a portion of the iron sulfates as a 
product. The process consists of several steps including crushing, 
chemical treating, sulfur removal, and solution regeneration. ile 
the process is new, the unit operations are based on various existing 
technologies such as: processes for the heap leaching of copper, 
regeneration of steel mill waste pickle liquor, and the recovery of 
elemental sulfur from volcanic A The process applies primarily to 
coals rich in pyritic sulfur rather than those with mainly organic 
sulfur. Such coal is found in the Appalachian region of the United 
States which now supplies 60% of the current U. S. production. This 
production can be lowered to sulfur contents of 0.6 to 0.9% for an 
estimated one-third of the production, at which level the emission 
requirements for new power plants can be met. Most remaining 
Appalachian coal and Eastern Interior Basin coal can meet state and 
local standards for existing power plants after treatment by the 
Meyers Process. 


50573 Implementation of coal cleaning for SO2 emission control. 
Kilgroe, J.D. pp 356-363 of In Energy and the environment. Theo- 
dore, L. (ed.). Dayton, OH; American Institute of Chemical Engi- 
neers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

Physical coal cleaning can be used to meet a variety of state 
and federal SO: emission regulations, singly or in combination with 
flue gas desulfurization. There is an increasing awareness by the coal 
and utility industries of coal cleaning as a method of SO. control. 
However, this technology will not be widely used as pollution 
control strategy until a number of technical, regulatory, and institu- 
tional problems are resolved. They include: The determination of the 
performance and costs of coal preparation equipment and processes 
in removing sulfur; the development of improved methods for con- 
trolling the sulfur levels in coal produced by coal preparation plants; 
and a clear acceptance by industry and regulatory agencies of this 
pollution control strategy. 


50574 Physical coal cleaning contract research by the U.S. 
Bureau of Mines. Jacobsen, P.S.; Deurbrouck, A.W. pp 364-371 of In 
Energy and the environment. Theodore, L. (ed.). Dayton, OH; 
American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

A brief report of U.S. Bureau of Mines-EPA contract re- 
search shows the wide spectrum of interest these agencies have in 
physical coal preparation. As increasing attention is given by the 
nation to energy-related problems, the Paste and EPA will keep 
pace with expanding programs in contract research in both physical 
and chemical coal preparation. 


50575 Review and status of the TRW/Meyers process. Meyers, 
R.A.; Van Nice, L.J.; Santy, M.J. pp 372-385 of In Energy and the 
environment. Theodore, L. (ed.). Dayton, OH; American Institute of 
Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The Meyers coal desulfurization process applies primarily to 
coals rich in pyritic sulfur rather than those with mainly organic 
sulfur. Such coal is found in the Appalachian region of the United 
States which now supplies 60% of the current U.S. production. This 
production can be lowered to sulfur contents of 0.6 to 0.9% for an 
estimated one-third of the production, at which level the emission 
requirements for new power plants can be met. Most remaining 
Appalachian coal and Eastern Interior Basin coal can meet state and 
local standards for existing power plants after treatment by the 
Meyers Process. The process is under development for the Environ- 
mental Protection Agency. Because of the success of extensive 
laboratory and bench-scale testing (over 200 separate material bal- 
anced leach and regeneration runs on over 30 different coals), the 
process is now being scaled-up for on-line evaluation of critical 
process operations. 


50576 Hydrothermal coal desulfurization with combustion re- 

sults. Stambaugh, E.P.; Levy, A.; Giammar, R.D.; Sekhar, ag 

386-394 of In Energy and the environment. Theodore, L. ( e. 

Dayton, OH; American Institute of Chemical Engineers (1976). 
From 4. national conference on energy and the environment; 

Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 
See CONF-761016—. 
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From the results presented, the following conclusions can be 
drawn: Hydrothermal processing is a technically feasible approach 
for reducing sulfur in certain high-sulfur coals to environmentally 
acceptable levels: the sodium and/or calcium in the hydrothermally 
treated (HTT) coals acts as a sulfur scavenger during the combustion 
process, thereby reducing sulfur emissions still further; and the HTT 
coals burn as well or better than the corresponding raw coals. 


50577 Homer City coal cleaning demonstration. McConnell, J.F. 
pp 395-405 of In Energy and the environment. Theodore, L. (ed.). 
Dayton, OH; American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The intensive cleaning circuits will be designed to operate an 
effective specific gravity of separation of 1.3. Feed will be classified 
to V.s-inch x 9-mesh and 9-mesh x 100-mesh and dealt with in 
independent circuits. Operating conditions and medium gravities will 
be optimized for sulfur reduction and Btu yield in each classified size 
heavy medium cyclone circuit. Recovery of magnetite in the 9-mesh 
x 100-mesh coal fraction will be accomplished with electro-magnetic 
separators. Heavy medium — assure sharpness of 
separation through application of the following design concepts: 
classified feeds; light apex volumetric loadings in the cyclones; use of 
fine particle size medium; and control of medium viscosity by 
reduction of bituminous contamination. The most obvious feature of 
the Homer City Coal Cleaning plant is that it deliberately deals with 
a fine size consist of coal at low gravity with heavy medium 
cyclones. The multi-stream coal cleaning concept can provide an 
alternate and possibly more economical approach for the control of 
SO: emissions from coal-fired boilers if the proper coal reserves are 
available. It has the flexibility, from a systems point of view, to be 
used singly or in conjunction with flue gas desulfurization. The 
decision to install an MCCS system is not a risk-free decision. There 
are risks associated with unknowns in the character of coal reserves 
still to be mined that could adversely affect product quality. This 
might force a retrofit with a partial flue gas scrubbing or chemical 
system to incrementally improve sulfur quality. Additional research 
and development needs are defined. 


50578 Preparation of ultra-fine coal slurries by selective agglom- 
eration. Bogenschneider, B.; Behrenbeck, H.J.; Kubitza, K.H. 
Glueckauf; 112: No. 23, 1314-1319(Dec 1976). (In German). 

6 figs.; 19 refs. 

As a result of the increased mechanization of coal winning 
and transport, the amounts of slurry have risen considerably. Their 
processing has become a problem. In order to avoid the — 
thermal drying, one can use the selective a of the coal 
een with the help of hydrocarbons for the processing of ultra- 

ne granular coal slurries. The agglomerates can by suitable separat- 


ing methods, be separated from the mines and to a large extent from 
the adherent water too. The mineral particles remain in suspension. 
Four processing methods are described. 


50579 Recovery of particulate carbon from synthesis gas. 
Marion, C.P. (to Texaco Development Corp.). US Patent 4,016,103. 
5 Apr 1977. Filed date 30 Apr 1976. 18p. 

A process is described for recovering particulate carbon from 
the effluent gas stream from a partial oxidation synthesis gas gener- 
ator by scrubbing the effluent gas with water in a scrubbing zone to 
form a carbon-water dispersion, mixing said dispersion in mixing and 
separating zones with a light liquid hydrocarbon fuel fraction extrac- 
tant to produce a clarified water layer and a carbon-liquid hydrocar- 
bon fuel dispersion, separating and recycling said clarified water to 
said scrubbing zone; separating said carbon light liquid hydrocarbon 
fuel dispersion and introducing same into a centrifugal separation 
zone; separately withdrawing from said centrifugal separation zone a 
thick stream of carbon-liquid hydrocarbon fuel dispersion and a 
separate thin stream of carbon-liquid hydrocarbon fuel dispersion; 
ss said clean centrifugal stream and introducing said thin 
centrifugal stream into said mixing and separating zone as a portion 
of said light liquid hydrocarbon fuel extractant, introducing said 
thick stream of carbon-liquid hydrocarbon fuel dispersion in admix- 
ture with fresh heavy liquid hydrocarbon fuel e.g., heavy fuel oil 
into a fractional distillation zone; recycling a light liquid hydrocar- 
bon fuel fraction from said distillation zone to said mixing zone as a 
portion of said light liquid hydrocarbon fuel extractant, and intro- 
ducing a eet bottoms slurry of carbon heavy liquid hydrocar- 
bon fuel from said distillation zone into said synthesis gas generator 
as at least a portion of the fuel. 9 claims, 2 figures. 


50580 Recovery of particulate carbon from synthesis gas. 
Marion, C.P. (to Texaco yay gs Corp.). US Patent 4,016,104. 
5 Apr 1977. Filed date 30 Apr 1976. 24p. 4 

A process is described for recovering particulate carbon from 
the effluent gas stream from a partial oxidation synthesis gas gener- 
ator by scrubbing the effluent gas with water in a scrubbing zone to 
form a carbon-water dispersion, by mixing said dispersion in a 
mixing zone with liquid organic extractant comprising a mixture of 
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the liquid organic by-products from the oxo or oxy! process, option- 
ally in admixture with a light liquid-hydrocarbon fuel fraction, to 
produce a clarified water layer and a carbon-extractant dispersion, 
by separating and recycling said clarified water to said scrubbing 
zone, by separating said carbon-extractant dispersion and introduc- 
ing same into a fractional-distillation zone in admixture with fresh 
liquid-hydrocarbon fuel feedstock, by recycling a light fraction from 
said distillation zone to said mixing zone as said liquid organic 
extractant, and by introducing a pumpable bottoms carbon slurry 
from said distillation zone into said synthesis-gas generator as at least 
a portion of the fuel. 16 claims, 2 figures. 


50581 Process for treating raw gas produced by the pressure 
gasification of coal. Rudolph, P (to Metallgeselischaft AG). US 
Patent 4,031,030. 21 Jun 1977. Priority date 20 Sep 1975, German, 
Federal Republic of (F.R. Germany). 4p. 

A process is described for treating raw gas produced by the 
gasification of coal under elevated pressures and temperatures by a 
treatment with oxygen and steam and, if desired, additional gasifying 
agents such as carbon dioxide. The raw gas leaving the gas producer 
is cooled in a first condensing stage to a temperature which is in the 
range of 150 to 220°C and 3 to 25°C below the dew point tempera- 
ture of the raw gas. The resulting condensate is withdrawn and the 
raw gas is conducted through at least one additional condensing 
stage. The condensate of the first condensing stage is treated inde- 
pendently of the condensate from the further stage or stages. 8 
claims, | figure. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 50608, 50611, 50616, 50622 


50582 Hydrogenation of coal. Urquhart, D.B. (to Coal Industry 
(Patents) Ltd.). US Patent 4,019,975. 26 Apr 1977. Priority date 8 
Nov 1973, United Kingdom of Great Britain and Northern Ireland 
(UK). 12p. 

The invention relates to the hydrogenation of coal which 
comprises extracting the coal with a solvent at temperatures and 
pressures above the critical temperature and pressure of the solvent 
in the presence of hydrogen and an effective amount of catalyst 
comprising a salt or oxide of a metal which is not a noble metal and 
which is liquid or solid at the extraction temperature. The gas phase 
solvent may then be separated from the solid residue and the 
hydrogenated products condensed therefrom by cooling. 8 claims, 1 
figure. 


50583 Conversion of coal into hydrocarbons. Jones, A.R. (to 
Westinghouse Electric Corp.). US Patent 4,021,298. "5 1 May 1977. 
Filed date 29 Jan 1974. 14p. 

Hydrocarbons are formed of coal and water. The water is 
converted or dissociated separately into hydrogen and oxygen in a 
first chemical reactor by thermochemical and/or electrolytic pro- 
cessing. The resulting hydrogen is then reacted with the coal in a 
second reactor to produce the hydrocarbons. Residual carbon from 
the second reactor is reacted in a third reactor with oxygen derived 
from the first reactor to produce carbon monoxide. The carbon 
monoxide is reacted with residual hydrogen from the second reactor 
or hydrogen from the first reactor to produce additional hydrocar- 
bons. The energy for the endothermic and/or electrolytic processing 
in the reactors and for auxiliary equipment of the apparatus is 
supplied by a very high-temperature, gas-cooled, nuclear reactor by 
heat interchange with the cooling gas, helium. The cooling gas 
operates through heat-exchange means which isolates the cooling 
gas from the processing apparatus. 5 claims, 15 figures. 


50584 Gas extraction of coal. Urquhart, D.B. (to Coal Industry 
(Patents) Ltd.). US Patent 4,028,220. 7 Jun 1977. Priority date 19 
mia United Kingdom of Great Britain and Northern Ireland 

4p 

The present invention relates to hydrogenative extraction of 
coal, and relates to a process which comprises treating coal with 
water and carbon monoxide at a temperature within the range of 300 
to 380°C., venting the gases to atmospheric pressure at the end of 
the treatment and thereafter extracting the hydrogenated coal with 
an extractant in the gas phase at a temperature of at least 400°C and 
thereafter separating the solid residue from the gas Phase, recovering 
the coal extract from the extractant. The separation of the extract 
from the extractant is preferably carried out in the gas phase and it 
has been found that by arranging for the extractant medium to 
comprise one or more utilizable solvent components such that the 
sum of the reduced partial pressures of utilizable components of the 
extractant medium is at least one, en separation and extraction 
of the coal is obtained and rapid separation of the extractant from 
the extract is obtained by simply reducing the pressure of the 
extractant medium. 8 claims, no drawings. 
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GASIFICATION 


REFER ALSO TO CITATION(S) 50583, 50626, 50662, 50666, 
50793, 51141, 51412, 51419, 51459, 51990, 52110 


50585 (EPRI-AF—244) Economics of current and advanced ga- 
sification processes for fuel gas production. Final report. Kimmel, S.; 
Neben, E.W.; Pack, G.E. (Fluor En go and Constructors, Inc., 
Los Angeles, Calif. (USA)). Jul 197 
MF A! 


255p. Dep. NTIS, PC Al2/ 


The major economic conclusions of this study can be derived 
from the data presented. For the Moving Bed gasification systems it 
is apparent that air blowing the gasifiers results in a significant 
decrease in both the capital requirement and the cost of services for 

oducing clean fuel gas from coal over an oxygen blown system. 
The situation is not as obvious in the case of Fluidized Bed technol- 
ogy. Within the accuracy of this study, it appears that the capital 
costs for air and oxygen blown systems are approx y equal with 
a very slight edge for the —— blown system. The we is true for 
the relative cost of services for the Fluidized Bed cases. The esti- 
mates for atmospheric pressure Entrained Bed systems indicate that 
capital costs will be higher for air blowing but that the fuel gas cost 
will be lower from the air blown system than from the oxygen 
blown plant. The reason is the relatively large amount of byproduct 
electric power produced by the air blown plant. Therefore, for the 
Entrained Bed cases, the cost advantage attributed to the air blown 
system depends heavily on the value assigned to the byproduct 
electric power. As the value of electric power increases, the advan- 
tage for the air blown system will increase. For reasons given, the 
economic results presented must be used with the utmost caution. 


50586 (FE—1514-61) Advanced coal gasification system for elec- 
tric power generation. Quarterly progress report, October 1—Decem- 
ber 31, 1976. (Westinghouse Electric Corp., Lester, Pa. (USA). 
Generation Systems Div.). 25 Jan 1977. Contract EF-77-A-01-1514. 
80p. a NTIS, PC A05/MF AOl1. 
unique coal gasification system employing multiple flui- 
dized beds has been embodied into a process development unit 
located at Waltz Mill, PA. The two main process loops are at 
— arranged for independent operation. The devolatilizer/desul- 
urizer subsystem testing on coal was previously completed, after a 
168 hour continuous run processing two highly-caking Pittsbur, 
seam coals. The gasifier/agglomerator subsystem was prepared for 
test operation and the first tests of this subsystem were conducted. 


50587 (FE—1527-31) Gas generator research and yo 
TRI-GAS process. Sixty-ninth monthly progress report, May 1: 

(Bituminous Coal Research, Inc., Monroeville, Pa. (USA)). i 
1977. Contract EF-77-C-01-1527. 30p. Dep. NTIS, PC A03/MF 


AOl 

Three-stage Test No. 3S-3 has been conducted. Operating 
temperatures were established in Reactors 3 and 1, while maintaining 
bed levels automatically. The system was operated in this automatic 
mode for about five hours before it was necessary to terminate the 
test because of mechanical problems. 


50588 (FE—1790-7) Alloy catalysts with monolith Ae ry for 
methanation of coal-derived gases: Phase 2. technical pro- 
gress report, October 23, 1976—January 22, 1977. Bartholomew, 
C.H. (Bri Univ., Provo, Utah SAD. 6 Feb 1977. 
Contract EX-76-C-01- Leg 65p. Dep. NTIS $4.50 

Accom plishments during the seventh quarter of investigation 
of new pellet- cad monolithic-supported alloy catalysts for methana- 
tion of coal synthesis gas are presented. Monolithic-supported nickel 
and nickel-cobalt catalysts were prepared. Hydrogen adsorption 
uptakes were measured for seve lieted and monolithic nickel 
and nickel alloy catalysts. Differential activity tests were conducted 
at 225 and 250°C, 20.5 psia, and 30,000 hr~' for nickel-cobalt and 
nickel-platinum catalysts before and after exposure to 10 ppM HS. 
Thermodynamic calculations were performed to determine condi- 
tions for formation of carbon, ammonia, and carbon dioxide in 
reactor tests. Effects of 1 percent water on methanation activity and 
selectivity were determined for nickel and nickel alloy catalysts. 
Conversion-temperature measurements were performed for pelleted 
and monolithic catalysts at high pressure (365 psia). 


50589 (FE—2030-6) Characteristics of American coals in rela- 
tion to their conversion into clean energy fuels. Quarterly technical 
1976. Spackman, W.; Davis, A.; 


progress report, October—December 

Walker, P.L.; Lovell, H.L.; Essenhigh, R.H.; Vastola, F.J.; Given, 
P.H. (Pennsylvania State Univ., University Park (USA). Coal Re- 
search Section). Mar 1977. Contract EX-76-C-01-2030. 68p. Dep. 
NTIS, PC A04/MF AO1. 

Under Facet I, 49 coal samples have been added to the Penn 
State/ERDA Sample Bank. Sixty-six characterized coal samples and 
TOE cee SEL Sie Sate SURES noes Seuren S elie 
agencies. Facet A research on reactor deve t and 
ation has led to the construction of a cold model for the flow of 
gases through the combustion pot. Flow analyses indicate that even 
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with relatively slow flows the mainstream flow is turbulent. Metha- 
nol and water densities of a series of char samples, studied under 
Facet IV-B, were found to be quite similar. Deposition of carbon on 
chars from the cracking of methane results in a reduction of char 
surface area and open pore volume. Siderite and calcite catalyze the 
cracking of methane at 900°C. No catalytic activity is evidenced for 
dolomite, pyrite, illite, quartz, rutile, or kaolinite in this reaction. 
From a comparison of refractory and water-cooled bottom blocks, 
under Facet V-A, it was found that even significant changes in the 
furnace bottom temperature can only cause moderate changes in 
plane-flame furnace combustion performance. 


50590 (FE—2204-9) High mass flux coal gasifier: phase I, final 
report. Simpkin, A.J.; Berman, K.; Reinhardt, T.F.; Montanino, L.N. 
(Bell Aerospace Textron, Buffalo, N.Y. (USA)). Feb 1977. Contract 
EX-76-C-01-2204. 99p. Dep. NTIS, PC A05/MF AO1. 

Primary objectives of Phase I of the High Mass Flux (HMF) 
gasifier program were to determine the feasibility of using a rocket 
type reactor to produce low BTU gas from air/coal combinations 
and to evaluate the reactor operating characteristics. The design of 
the HMF gasifier was Saad on the technical premise that high 
heterogeneous reaction rates can be achieved by providing high 
heating rates to solid coal particles. This was accomplished by 
establishing a large —_ of micro and macro turbulence by means 
of recirculating swirl flow. Initial gasifier tests verified that the solid 
propellant charge initiation system consistently produced satisfac- 
tory reaction initiation within 1.75 seconds, and that steady state 
operation of the gasifier was smooth and stable. Tests to evaluate the 
relative performance of different reactor configurations were con- 
ducted using lignite and three injector configurations yielded very 
satisfactory results. Pittsburgh seam bituminous coal did not react as 
well as lignite and performance was lower. Applications studies 
identified the HMF gasifier as an attractive means of producing low 
and medium BTU gas and its high reaction rate characteristic makes 
it particularly attractive as a method of effecting hydrogasification. 
Using swirl number as a similarity criterion, the low BTU HMF 
gasifier was scaled to 70 tons/hour for application as a 250 Mw 
module in a 1000 Mw combined cycle power plant. Potential prob- 
lems in the development of the HMF gasifier to commercial scale 
applications were analyzed. 


50591 (FE—2286-12) Preparation of a coal conversion systems 
technical data book. Project 8979 quarterly report, November 1, 
1976—January 31, 1977. (Institute of Gas Technology, Chicago, Ill. 
(USA)). Apr 1977. Contract EX-76-C-01-2286. 196p. Dep. NTIS, PC 
A09/MF AO1. 

hase data on benzene-water systems in a graphical form are 
presented. Additional Russian data on dissociation of hydrogen 
sulfide and solubility of carbon dioxide in water at elevated tempera- 
tures and pressures were considered in the development of vapor- 
liquid equilibria for the NHs-~CO2-H2S-H2O system. Available data 
on partial pressures of ammonia in the NHs3-H2S-H2O system are 
used to estimate the effect of the ionic ammonium hydrosulfide on 
the solubility of ammonia. Comparative properties are presented for 
coals produced by conventional and continuous mining. Occurrence 
of trace elements in coal is tabulated. Various properties of coal 
liquids are given along with data on the upgrading of coal liquids for 
use as power generation fuels. Sulfur reduction in coals from differ- 
ent regions accomplished by washing is given. Pulverization and 
storage characteristics of SRC are described. Trace elements disposi- 
tion in a Lurgi coal gasification plant is reported. Conversion yields 
and product distributions achieved in coal pyrolysis are discussed. 
The design of air-distributor grids in fluidized-bed combustion is 
investigated. Yang's, Hinkle’s, and a modified version of Konno and 
Saito’s correlations for pressure-drop calculations in vertical lean- 
phase lift line are evaluated with available experimental data. The 
latter correlation is recommended as the preferred correlation. Gas- 
solids upflow in inclined pipes is discussed. Heat transfer correlations 
based on heat and momentum transport analogies and their applica- 
bility to slurry heat transport are discussed. Classification of slurries 
based on flow regimes is described. Critical deposit velocity and 
pressure-drop correlations for slurries are reviewed. Disposition of 
trace elements in coal combustion and their occurrence in water are 
described. A priority list for collection of pure component proper- 
ties, prepared in consultation with the subcommittee members as- 
signed for the task, is presented. 


50592 (FE—2336) Modification and operation of the atmospheric 
gasifier on coal. Project 9020 monthly progress 
report for April 1977. Sandstrom, W.A. (Institute of Gas Technol- 
ogy» ——. Ill. (USA)). May 1977. Contract EX-76-C-01-2336. 
13p. . NTIS, PC A02/MF AOl. 5 
e final phase of Task I, Shakedown Test Runs With Coke, 
will begin in May 1977. Refractory dryout is essentially complete, 
with the new compressor performing satisfactorily during this 
period. Upon drying 75 tons of coke and checking out all mechanical 
equipment, the shakedown test runs will begin. These runs will 
primarily investigate the bed removal system, the L-Valve feeder, 
and the fines injection system for proper functioning and data 
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relevant to coke feed. An equation has been developed that relates 
the sphere discharge rate to the now determined parameters of 
venturi velocity, agglomerate diameter, and concentration in the 
cold model. Operating criteria have also been developed that deter- 
mine the concentration of agglomerates fluidizable with the simulat- 
ed char bed. 


50593 (FE—2369-8) Exxon catalytic coal gasification process: 
predevelopment program. Quarterly technical progress report, Octo- 
ber—December 31, 1976. Kalina, T. (Exxon Research and i - 
ing Co., Baytown, Tex. (USA)). Feb 1977. Contract EX-7 1- 
2369. 19p. Dep. NTIS, PC A02/MF AO1. 

The pilot plant fluidized bed gasifier was recommissioned, 

tested and then repaired and finally checked out with respect 
instrument and data acquisition system operation and baseline perfor- 
mance. Bench scale fixed-bed experiments were made with potas- 
sium carbonate and potassium-sodium carbonate mixtures as cata- 
lysts: The more expensive potassium carbonate performed apprecia- 
bly better. Catalyst recovery studies were begun. An engineering 
study with respect to the need for a secon gasification unit (after 
the primary one) was inconclusive: The small predicted gains (of the 
order of 3 percent) in gas cost savings led to the conclusion that this 
alternative should be held in reserve until more definitive data is 
obtained. (LTN) 
50594 (FE—2467-2) Transition metal-graphite catalysts for pro- 
duction of light hydrocarbons from synthesis gas. report, 
November 1, 1976—January 31, 1977. Rosynek, M.P. (Texas Agri- 
cultural and Mechanical Univ., College Station (USA). Dept. of 
Chemistry). Feb 1977. Contract EX-76-C-01-2467. 46p. Dep. NTIS, 
PC A03/MF AO1. 

Sodium- and potassium-graphites, although high 
initial activities for the Fischer-Tropsch synthesis, do not behave 
catalytically for this reaction. A large fraction of carbon monoxide 
reactant becomes unreactively adsorbed on these materials, probably 
via formation of stable carbonyl-type structures, and inhibits the 
overall reaction rate. Furthermore, a permanent and irrecoverable 
loss of activity occurs after only brief usage due to alkali metal 
destruction by water formed during the reaction. With only minor 
variations, the behavior of potassium-reduced iron-graphite is similar 
to that of pure potassium-graphite. Removal of potassi ontaini 





by-products prior to use considerably lowers the initial activity, but 
does not prevent the eventual, permanent activity loss. On the other 
hand, commercially-available iron-graphites, prepared by reduction 


with metal aryls, appear to be very promising as Fischer-Tropsch 
catalysts. Gas phase carbon mass balances observed for these sub- 
stances are uniformly high; carbon dioxide production is relatively 
low, and no apparent loss of activity occurs after extended use. 
Hydrocarbon product distributions are very reproducible and are 
largely confined, at 300°C, to C:—Cs paraffins and olefins. The 
absolute activities of these materials for hydrocarbon production 
may be six to seven times that of conventional supported iron 
catalysts. 


50595 (FE—2469-8) Experimental for the development 
of peat gasification. Supplemetary report No. 1. (Institute of Gas 
Technology, Chicago, Ill. (USA)). Apr 1977. Contract EX-76-C-01- 
2469. 128p. Dep. NTIS, PC A07/MF AO1. 

The purpose of this program was to conduct experimental 
studies and a economic oulialien of the production of high-Btu 
gas from Minnesota peat. In order to do this, a series of experimental 
gasification tests were conducted, and flow sheets material and 
energy balances were prepared using the HYGAS Process. From 
these, capital requirements and operating costs were estimated and 
the cost of high-Btu gas determined. 


50596 Thermomechanics simulations associated with underground 
coal gasification. Advani, S.H.; Shuck, L.Z.; Lin, Y.T.; Chang, H.Y. 
(West Virginia Univ., Morgantown). pp Session V, Paper D4.1-D4.7 
of In Site Characterization. Brown, W.S.; Green, S.J.; Hustrulid, 
W.A. (comps.). Salt Lake City; University of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

Dynamic temperature and stress solutions are obtained for the 
boundary value problem posed by a combustion front uniformly 
translating in a thin coal seam. Static stress profiles are obtained for a 
layered, plane strain model represented by an elliptical cavity in a 
coal seam and subjected to tectonic stress, overburden stress, internal 
pressure, and temperature gradient loading. The results of the static 
and dynamic investigations lend fundamental insight to the interpre- 
tation of UCG mechanisms. For example, the steep temperature 
gradients evidenced in the vicinity of the burnfront indicates the 
presence of a relatively thin softened layer around the cavity. In 
addition, the excessive compressive stress itudes at points of 
intersection of the major axis and the ellipse indicate that combustion 
can be sustained along the center of the coal seam. 
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50597 Operation of the Westinghouse Coal Gasification PDU. 
Rath, L.K.; Margaritis, P.J.; Shah, R.D.; Cherish, P.; Salvador, L.A. 
(Westinghouse , Pittsbur, ). pp 28-36 of In Energy and the 
environment. Th ore, L. (ed.). Dayton, OH; American Institute of 
Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

Initial testing of the Westinghouse Advanced Fluidized Bed 
Coal Gasification process Development units is reported. In general, 
the results are quite encouraging. Highly coking eastern coals have 
been processed without pretreatment. A number of specific results or 
problems are discussed. (LTN) 


50598 . Study of stirred, fixed-bed gas producer behavior with 
wy coals. Lewis, P.S. (Morgantown Energy Reseach Center, 

pp 43-49 of In Energy and the environment. Theodore, L. 
a) ayton, OH; American Institute of Chemical Engineers 


(19 

» rom 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

Gas producers for converting coal into low-Btu fuel gas have 
been in operation for many years and may fulfill near-term industrial 
needs for a local source of energy. Development work directed to 
resolving environmental factors and operational problems is being 
performed at ERDA’s Morgantown Energy Research Center. Re- 
sults to date show that broad selectivity is possible when selecting a 
gas producer fuel. More complete understanding of cleaning tar, 
sulfur, and solid particulate from producer gas is gained through 
research in progress. 


50599 Comparison of brown coal conversion processes. Speich, P. 
(Rhein Braunkohlenwerke, Cologne, Ger). Erdoel Kohle, Erdgas, 
Petrochem. Brennst.-Chem.; 29: No. 12, 535-538(Dec 1976). (In 
German). 

Conversion of brown coal into SNG, synthesis gas, methanol, 
and gasoline is discussed with respect to investment and production 
costs, raw materials utilization, conversion efficiency rates, and the 
market situation. Coal conversion processes are compared from the 
technical and economic standpoint. Competitiveness of coal in elec- 
tric power —— with nuclear energy on one hand and with the 
oil and gas fossil energy carriers on the other is examined. 


50600 Use of on-line computer in the coal gasification process. 
Sulimma, A.; Seiler, H.; Feistel, P.P. (Bergbau-Forsch, Essen, Ger). 
Erdoel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 29: No. 12, 539- 
542(Dec 1976). (In German). 

Bergbau-Forschung GmbH, Essen, has operated a bench- 
scale experimental gasifier for the steam gasification of coal in a 
fluidized bed at 40 bar since 1973. The oui is connected through 
peripheral equipment to an on-line process computer. The system 
configuration and program are described in detail. During the ex- 
periments, data concerning coal conversion, gas composition, flui- 
dized bed properties and heat transfer is instantly available. Addi- 
tional calculations concerning the reaction kinetics, gas composition, 
thermodynamics and steam utilization are carried out after the 
experiments. 7 refs. 


50601 Process for producing a gas which can be substituted for 
natural gas. Muller, W.D.; Moller, FW: Jockel, H. (to Metall 
sellschaft AG). US Patent 4 016,189. 5 Apr 1977. Priority date 27 Jul 
1974, German, Federal Republic of (F.R. Germany). 10p. 

A gas which can be substituted for cae gas is produced 
from a raw gas containing hydrogen and carbon oxides which is 
produced by the gasification - > souk tar, or heavy residual oils under 
Superatmospheric pressure. The raw gas is cooled, purified to 
remove catalyst a. particularly sulfur compounds, and then 
subjected to met tion and at least two stages in contact with 
nickel catalysts under pressures of 5-100 bars and at temperatures in 
the range of 200-500°C. The product gas from the preceding meth- 
anation stage is reacted in the last methanation stage in contact with 
a catalyst which is indirectly cooled by a flowing in a counter- 
current to the gas to be reacted. 5 claims, sie. 


50602 Process for production of synthesis gas. Barclay, K.M.; 
Birk, J.R.; Parkins, W.E. (to Rockwell International Corp.). US 
Patent 4017, 271. 12 Apr 1977. Filed date 19 Jun 1975. 22p. 

Sone is described for the production of a synthesis gas, 
capable of being upgraded to a hi pipeline gas, by the partial 
oxidation and substantially complete gasification of a carbonaceous 
material under CO-promoting conditions wherein the carbonaceous 
material, oxygen, and recycled carbon doxide from the are 
introduced into a molten salt containing an alkali carbonate 
pn a minor portion of an alkali metal sulfide, the system 

ted at a selected temperature and pressure between 1400 

3 = gud Sneweee } ond 55) atunpnate. Tee antler wal of 
carbon dioxide to oxygen my yao is controlled at from about 0.6:1 
to about 1.2:1 to control the production and also to maintain the 
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molten salt at a desired operating temperature. Sulfur and ash 
introduced with the fuel are yom in the molten salt. The gaseous 
effluent, containing a molar ratio of carbon monoxide to carbon 
dioxide substantially greater than one, is reacted in a water gas shift 
reaction, followed by removal of the carbon dioxide present in the 
gaseous effluent from the shift reaction to produce the synthesis gas, 
capable of being reacted further under appropriate conditions to 
produce pipeline gas, methanol, ammonia, or gasoline. At least a 
portion of the removed carbon dioxide is recycled for admixture 
with the oxygen to form the feed gas to the molten salt containing 
the carbonaceous material. 12 claims, 5 figures. 


50603 Coal gasification process with improved B 6g for 
continuously feeding lump coal under pressure. Funk, E.D.; Sherman, 
M.I. (to Kamyr, Inc.). US Patent 4,017,270. 12 Apr of Priority 
date 29 Jul 1974, South Africa. 14p. 

A gasification process is described in which Lv pong of 
lump size gas-producing material, such as coal, is carried out under 
high pressure on a fixed bed principle with a continuous feed of coal 
particles thereto, the continuous feed being accomplished by feeding 
coal of an appropriate particle size range into a volume of liquid 
— a first confinement path through a free surface thereof 

to a —— conditions, collecting successive incremental 
en of orton les and entrained liquid and transferring them into a 
liquid within a second circuitous confinement path maintained under 
pressure by virtue of the exposure of the free surface of a volume 
thereof with the m pressure conditions, conveying the 
particles of the incremental volumes communicated with the second 
path through a pumping action upstream of the particle communica- 
tion therewith, collecting the particles in the volume and moving 
them upwardly through the free surface thereof into the gasification 
zone. 12 claims, 5 figures. 


50604 Process for gasifying solid carbonaceous fuel. Anwer, J.; 
Banchik, I.N.; Bode, G.W.; Lemberg, W.; Sud, K.K. (to Bamag 

Verfahrenstechnik GmbH). US Patent 4,017, 272. 12 Apr 1977. Filed 
date 27 May 1976. 26p. 

A process for continuously gasifying carbonaceous material 
using medium and oxygen-containing gas, under con- 
trolled feed rates and certain delivery conditions, Le under selective 
processing conditions to produce a product rich in carbon monoxide 
and hydrogen is provided. If desired, the product can be produced 
with increased amounts of methane. Gasification is conducted under 
pressure in a fluidized bed to produce a gaseous reaction product, 
and char solids are coproduced. Additional increments of oxygen- 
containing gas with steam is selectively introduced. The product is 
passed through a dilute-phase, maintained at certain temperatures, at 
a certain velocity, and for a certain residence time. The 
presence of undesirable heavy hydrocarbon by-products is pre- 
Soe Sah ee nee Se eens eee , is contacted 
with steam or inert gas to recover sensible heat. Cooled product gas 
is provided having ies than about 4 grains of solid per sf at certain 
conditions. y spent char is removed from the product for 
discharge or certain purposes. The product is cooled and is conduct- 
ed in a heat recovery zone to recover heat values at least a of 
SS 8 EE ee ee 8 eS Se ee 
ee tease uct gas is conducted through a high 

type, a scrubber to remove fine par- 
Te and provide a gas product containing 
amounts of i 


50605 Coal preparation for gasification. Davis, H. Coal Age; 82: 
No. 5, 79-82(May 1977). 
Pa., has initiated an energy- 


we Se 
i tion to pro an uninterrupt- 
ed ade ied tr es cot bos ee 
Feasaphenia, Glen Gery now substitutes gas made from locally 
mined low-sulfur anthracite for natural gas as primary fuel for its 
brick kilns. B the ed ofthe yea ll Pennsylvania plants run by the 
py = be using substantially less natural gas and 

1 oil. Glen Gery has contracted for a guaranteed isyear 


supply of anthracite from a recently formed joint-venture compan 


Tuscarora Coal Corp., which is now com a $2-million clea. 
se in Schuylkill County, close to all Glen Gery brick plants. 
a oe eee 5% by Glen Gery and 45% by Gale 
the Testssess peapention’ pines, The pos eootecee aoe Wellame 
t uscarora preparation ucers are 
Galusha systems, made by McDowell W Co., 
Cleveland, and used by Glen Gery since the 1950s. y the end of 
this year the compan ee a een Se ee 
providing 90% of fuel required brick firing. The early 
producers were mothballed when natural gas became abs 
now the situation has reversed. The new preparation 
saab Soalli Oo'un Gulls tn the cutheasiee ceolon to aeeeat maar ad 
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supply approximately 80,000 tpy to Glen Gery, and the remainder 
will be open-marketed. 

50606 Apparatus for and process of converting carbonaceous 
materials containing sulphur to an essentially sulphur-free combustible 
gas. Collin, P.H. (to Stora Kopparbergs Bergslags Aktiebolag). US 
— 4,026,679. 31 May 1977. Priority date 21 Mar 1975, Sweden. 

p. 

__ A process for the conversion of carbonaceous materials con- 
taining sulphur to an essentially sulphur-free combustible gas by 
gasification comprises partially gasifying the carbonaceous material 
in a first circulating fluid bed by supplying to said zone adjusted 
streams of the carbonaceous material, finely divided CaO-containing 
material and steam, separating solid materials from streams of gases 
and solid materials leaving said reaction zone, subjecting an adjusted 
fraction stream of said solid materials to separation of ashes and 
sulphur purification and then returning this stream to the reaction 
zone, transferring the rest of the solid materials to a second circulat- 
ing fluid bed, wherein the solid materials by partial combustion with 
an adjusted stream of gases containing molecular oxygen is heated to 
an overtemperature which is adjusted by controlling the content of 
oxygen of the gas in such a way that the materials after separation 
from the reaction gases and recirculation to the first fluid bed 
satisfies the heat requirement for the gasification therein. The inven- 
= also covers an apparatus for carrying out said process. 7 claims, 

igure. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 50599, 50616, 50617, 50622, 
50662, 51412, 51420, 51459 


(EPRI-AF—390) Molecular profile analysis of coal prod- 

report, December 1, 1975—December 31, 1976. Anbar, M. 
(Stanford Research Inst., Menlo Park, Calif. (USA). Mass Spectrom- 
etry Research Center). Feb 1977. 123p. Dep. NTIS, PC A06/MF 
AOl. 

A new approach to the characterization of coal liquefaction 
products by a detailed molecular weight profile analysis is described. 
A methodology and instrumentation have been developed utilizing 
field ionization mass spectrometry to produce molecular weight 
profiles of coal liquefaction products in the mass range 100 to 1 
amu, including coal oils and asphaltenes. The computerized tech- 
nique allows the distinction between primary constituents and sec- 
ondary pyrolytic products. Preliminary experiments with field de- 
sorption to analyze asphaltenes and preasphaltenes yielded encourag- 
ing results. The possibility of determination of the chemical structure 
of individual constituents in a complex multicomponent mixture by 
collision-induced dissociation is also discussed. 


50608 (EPRI-AF—442) Investigation of mechanism of reactions 
involving oxygen-containing compounds in coal hydrogenation. Annual 
report. Cronauer, D.C.; Ruberto, R.G. (Gulf Research and Develop- 
ment Co., Pittsburgh, Pa. (USA)). Jan 1977. 98p. Dep. NTIS, PC 
A05/MF AOl1. 

The initial stages of research in the study of changes of 
oxygen-functionality during coal liquefaction are described. Experi- 
mentation has primarily progressed in three stages. The first consist- 
ed of developing complex analytical techniques required to separate, 
characterize, and analyze coal and coal derivatives and to quantify 
oxygen-containing functional groups. The second stage consisted of 
carrying out preliminary liquefaction experiments to establish oper- 
ating conditions, provide samples for analysis, etc. A kinetic model 
has developed to describe the liquefaction of Belle Ayr subbitu- 
minous coal in hydrogenated anthracene oil. The third stage which 
is now underway, consists of performing detailed liquefaction experi- 
ments to establish the kinetics and mechanism of reactions of 
oxygen-containing compounds. As a result of the preliminary experi- 
ments and the depth of analysis needed for oxygen-functionality, 
emphasis is being placed upon the study of the noncatalytic solvation 
of subbituminous coal. Bituminous coal will be studied after comple- 
tion of this latter research. 


50609 (EPRI-AF—466) Phase equilibrium in coal liquefaction 
processes. Final report, January 1, 1975—December 31, 1976. Chao, 
K.C. (Purdue Univ., Lafayette, Ind. (USA). School of Chemical 
Engineering). Jun 1977. 87p. Dep. NTIS, PC A05/MF AO1. 
Gas-liquid equilibria in mixtures of hydrogen and heavy hy- 
drocarbons were determined experimentally in simulation of coal 
liquefaction process conditions. A flow enn was built to pro- 
duce the saturated equilibrium liquid and gas — at tempera- 
tures up to 430°C and pressures to 250 atm. Equilibrium data were 
obtained on four binary mixture systems of hydrogen with tetralin, 
diphenylmethane, 1-methylnaphthalene, and bicyclohexyl, — 
tively. Comparison of the new data on the vapor-liquid ratio K of 
hydrogen was made with the correlations of Chao and Seader, and 
Grayson and Streed. Substantial deviations of the data from the 
correlations were indicated up to 37% from the Chao-Seader, and 
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30% from the Grayson-Streed. However, the new data show a 
regular orderly behavior with respect to the solubility parameter of 
the solvent, indicating that improved correlation can be developed 
based on the Chao-Seader scheme. Additional new data are needed 
on —— solubility in other solvents and in mixtures including 
coal liquids to revise the existing correlations for improved results or 
for developing new correlations. 


50610 (FE—1234-6) Coal conversion and utilization—liquefac- 
tion: solvent refined coal. Technical evaluation services research and 
development No. 82, interim report No. 6. (Parsons (Ralph M.) Co., 
Pasadena, Calif. (USA)). May 1976. Contract EX-76-C-01-1234. 54p. 
Dep. NTIS, PC A04/MF AOl1. ; 

An evaluation of the Solvent-Refined Coal (SRC) bot slant 
at Fort Lewis, Washington, ded Pittsburg and Midway 
Coal Mining Company (P M), a subsidiary of Gulf Oil Compa- 
ny, was performed by The Ralph M. Parsons Company. The evalua- 
tion includes plant performance to date, a prediction of output over 
the next six months, and Parsons recommendations regarding future 
activities and programs to obtain suitable data for process evalua- 
tions, technical feasibility, and demonstration plant ——- Presently, 
the plant is producing 3,000 tons of SRC, by the SRC 
combustion testing in a commercial power boiler. In general, the 
pilot plant has been operated as a production unit to produce large 
samples of specification product for large scale testing. juent- 
ly, only limited process design data has been obtained. Future 
planned activities are cen around conversion to the SRC II 
process. The SRC II process produces greatly increased quantities of 
coal-derived liquids and reduced quantities of SRC solid product. 
Recommendations for pilot plant activities needed to provide suit- 
able data for evaluation and plant design include additional data 
required on the SRC I process, the SRC II process, process. and 
mechanical development, the central data file, additional analytical 
data, correlation work, metals loss program, and meetings. 


50611 (FE—2328-7) Deuterium tracer method for investigating 
the chemistry of coal 


terly technical progress report, 
October—December 1976. Skowronski, R.P.; Ratto, J.J.; Heredy, 
L.A. (Atomics International Div., Canoga Park, Calif. (USA)). Jan 
ar Contract EX-76-C-01-2328. 58p. Dep. NTIS, PC A04/MF 
AOl. 

The first pair of ao pee experiments with protium and 
deuterium has been compl and the products from each test have 
been solvent-fractionated. The good it with respect to 
yields between the two sets of Sivent Ieectionstion data su; 
that the products from these two tests should provide ex t 
material for developing, evaluating, and establishing the deuterium 
tracer technique. Products from the hydrogenation experiments have 
been analyzed by elemental analysis. Gel permeation chromato- 
graphy has been used to investigate molecular weight distributions. 
Also, the absolute weight fraction of deuterium in these products 
have been determined. The water formed during the combustion 
analyses has been condensed and analyzed by mass spectrometry for 
1H.O, 'H?HO, and ?H2O content. The soluble products obtained 
have been analyzed by proton, deuteron, and carbon-13 nuclear 
magnetic resonance §| y. Evaluation of all the spectra has 
been completed. The conditions under which this test pair had been 
conducted led to an extensive distribution of the deuterium label 
with respect to structural positions in the products. A third hydroge- 
nation experiment with protium was ormed during this quarter 
at a lower temperature and for a shorter reaction time in an attempt 
to enhance the specificity of the deuterium uptake. 


50612 Process for the production of deashed coal liquifaction 
products. Baldwin, R.A.; Davis, R.E. (to Kerr-McGee Corp.). US 
Patent 4,028,219. 7 Jun i977. Filed date 23 Oct 1975. 8p. 

This invention relates to an improved process for the produc- 
tion of deashed coal which includes contacting coal with coal- 
dissolving solvent at elevated temperature and pressure in a hydro- 
gen atmosphere and thereafter a the resulting mixture to a 
vacuum tower to remove coal-dissolving solvent for recirculation 
and leave vacuum tower still bottoms, which are substantially free of 
coal-dissolving solvent. Said still bottoms then are contacted with a 
solubilizing solvent to dissolve a substantial quantity of said still 
bottoms which said dissolved still bottoms are separated from 
undissolved still bottoms. The separation procedure may be effected 
by settling, countercurrent decantation, or filtration using pressure 
precoated rotary and plate filters and the like. 10 claims, 2 figures. 


50613 Liquefaction of sub-bituminous and lignitic coal. Sze, 
M.C.; Snell, G.J. (to Lummus Co.). US Patent 4,028,221. 7 Jun 1977. 
Filed date 6 Jun 1975. 10p. » eh 

In the liquefaction of a sub-bituminous and/or lignitic coal, 


iq 
fier to the liquefaction, the coal is soaked at a temperature of from 
50 to 750°F and a pressure of from 30 to 300 psig for a time 
sufficient to remove at least 10% of the organic oxygen present in 
the coal to thereby reduce the hydrogen requirements of the lique- 


faction. The liq ion is effected with a pasting solvent derived 
from the sub-bituminous and/or lignitic coal having a 5 volume 
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t distillation temperature of at least 550°F and containing at 
least 25 weight percent of material boiling above 800°F. The use of 
such a pasting solvent provides for improved dispersion of the coal 
particles during the liquefaction. 12 claims, | figure. 


50614 Coal liquefaction reactor distribution system. Sze, M.C.; 
Kohn, H.B. (to Lummus Co.). US Patent 4,029,474. 14 Jun 1977. 
Filed date 3 Jun 1976. 6p. 

A malti-chennelled distribution network supplies hydrogen 
such that separated flows of hot coal paste and heated hydrogen 
meet in the restricted confines of a multitude of inverted caps to 
— turbulent intermixing before the mixture enters the active 

of a coal liquefaction reactor. 11 claims, 6 figures. 


50615 Solids recovery from coal liquefaction slurry. Farnand, 
J.R.; Puddington, I.E. (to Canadian Patents and Development Ltd.). 
US Patent 4,029,567. 14 Jun 1977. Filed date 20 Apr 1976. 10p. 

A 5 pea is described for removing mineral matter from a 
solubilized coal slurry while retaining the asphaltenes with the coal 
solution in which the slurry is agitated with an alkanolamine or other 
hydrophilic agglomerating agent in the presence of an aromatic 
solvent or a polyvinyl alcohol, to form relatively large agglomerates 
which contain substantially all of the mineral matter, the undissolved 
coal, the agglomerating agent and some entrained coal solution and 
which can be separated rapidly from the coal solution by gravity 
settling. The agglomerates can then be washed with a solvent to 
recover entrained coal solution, which can in turn be distilled to 
recover solvent, a high boiling coal solution and agglomerating 
agent for recycling. 12 claims, | figure. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 50589, 50591, 50622 


50616 (FE—2010-05) Characterization of coal liquids. Intermedi- 
ate report. Hydrocracking upgraded Synthoil. deRosset, A.J.; Tan, G. 
(UOP, Inc., Des Plaines, Ill. (USA)). Oct 1976. Contract EX-76-C- 
01-2010. 19p. Dep. NTIS, PC A02/MF AO1. 

In the hydrotreating processability study of Synthoil, in addi- 
tion to investigating the effects of process variables, a preparative 
run was made to produce 17.5 gallons of upgraded Synthoil for use 
as feedstock in hydrocracking studies. This charge stock serves as 
the fifth of eight ERDA coal liquids to be characterized as to 
processability by conventional petroleum refining technology. The 
upgraded Synthoil, containing 3.9 percent C;-insolubles and 59.3 
percent 650°F* bottoms, was processed over a commercial hydro- 
cracking catalyst at commercially feasible conditions. Conversion, 
defined as percentage disappearance of 650°F* bottoms, was mea- 
sured as a function of operating variables. At 35°C above base 
temperature, 200 psig above base pressure, and 0.8 times base space 
velocity, conversion was 35.6 percent. Non-catalytic (thermal) con- 
version, measured under the same conditions, was 18.9 percent. 
Vacuum flashing the upgraded Synthoil yielded 60 percent of 600 to 
950°F distillate containing 66.2 percent of 650°F* bottoms. This was 
hydrocracked catalytically. At base space velocity, 10°C above base 
temperature, and 200 psig above base pressure, conversion was 
initially 59.8 percent, dropping to 50.2 percent at 76 hours. A 10°C 
temperature increase berm conversion to 66.9 percent. A return to 
initial conditions at 146 hours gave 49.7 percent, indicating a line-out 
in catalyst activity with on stream time. 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 50564, 50582, 50584, 50612 


50617 (EPRI-AF—473) Application of Lummus antisolvent 
deashing technology to a well converted solvent refined coal solution. 
Final report. Snell, G. (Lummus Co., Bloomfield, N.J. (USA)). May 
1977. he NTIS, PC A04/MF AOl1. 

is report supplements the previous CE-Lummus report on 
The Application of Lummus antisolvent Deashing Technology to a 
Solvent Refined Coal Solution (AF-234), dated June 30, 1976. That 
report presented experimental data on the application of Lummus’ 
antisolvent deashing technology and an economic comparison be- 
tween the Lummus oi process and deashing via current state- 
of-the-art rotary precoat filtration for a commercial size Solvent 
Refined Coal complex, based on a poorly converted coal solution 
deashing feedstock. The purpose of this report is to present similar 
experimental data and an economic comparison for a well converted 
(95% MAF coal), SRC derived deashing feedstock. The feedstock 
was prepared at the Wilsonville SRC pilot plant from an Illinois No. 
6 (Monterey Mine) source coal. A 99+ % ash removal was observed 
when an antisolvent/feedstock wt. ratio and underflow withdrawal 
of 0.55 and 25 wt.%, based on total settler feed, respectively, was 
employed. An economic comparison of Lummus Antisolvent Deash- 
ing with filtration indicated that, for the higher conversion case, 
deashing was economically superior to filtration to a greater extent 
than in the lower conversion case. 
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50618 Solidifying solvent refined coal. Wolk, R.H. (to Electric 
Power Research Inst., Inc.). US Patent 4,021,328. 3 May 1977. Filed 
date 19 Mar 1976. 4p. 

The nondistillable residue from solvent refined coal, after 
extraction and distillation, is sprayed into a boiling pool of a non- 
solvent hydrocarbon liquid, whose boiling point is at least 50°F 
below the melting point of the residue. The solidified product may 
then be separated by mechanical means and further cooled by 
countercurrently contacting with a pre-cooled non-solvent hydro- 
carbon liquid which is employed to remove the sensible heat of the 
solvent refined coal liquid. The product is thus further cooled from 
the boiling liquid bath temperature. The resulting product is found to 
be hard, non-porous, non-tacky and resistant to disintegration and 
powder formation. 


50619 Method of preparing low-sulfur, low-ash fuel. Keller, L.J. 
(to Keller Corp.). US Patent 4,030,893. 21 Jun 1977. Filed date 20 
May 1976. 10p. 

A m is described of preparing low-sulfur, low-ash fuel 
from coal while simultaneously recovering valuable chemical prod- 
ucts and taking advantage of a surprising coaction between commin- 
ution and dissolution and characterized as the steps of comminuting 
the coal in the presence of an alcohol containing 1 to 4 carbons 
atoms, inclusive; forming an admixture of the comminuted coal and 
alcohol to have a desired minimum of solids; separating the admix- 
ture into a first underflow of high density solids, a first middling 
stream of coal in alcohol and a first overflow stream of the alcohol 
and its dissolved and suspended constituents; ting the first 
underflow into a second underflow having therein the sulfur and 
solids that would form ash if burned and a second overflow compris- 
ing a dilute slurry of the coal in the alcohol and dissolved and 
suspended constituents; separating the first middling stream into a 
third underflow of high density solids, a second middling stream of 
coal with only a minor amount of sulfur and high density solids and 
a third overflow comprising the alcohol and dissolved and suspend- 
ed constituents; ting the first overflow into a fourth underflow 
and a fourth overflow; refining the fourth overflow into respective 
desired chemical products, or constituents and the alcohol; and 
forming a low-sulfur, low-ash fuel from the second middling stream. 
Also disclosed are specific preferred steps including the treatment of 
the low-sulfur, low-ash coal to turn it into a puffed coal that burns 
readily to produce a hot flame with very low pollution emissions, 
while recovering alcohol and valuable chemicals, organic gases, and 
the like. 17 claims, 2 figures. 


BY-PRODUCTS 


50620 Significance of coal tar pitch for aluminium manufacture. 
Collin, G. (Ruetgerswerke A.G., Duisburg (Germany, F.R.)); Gem- 
meke, W. Lb commoner y fuer Teererzeugnisse 
G.m.b.H., Essen (Germany, F.R.)). Erdoel Kohle, Erdgas, Petrochem. 
Brennst.-Chem.; 30: No. 1, 25-29(Jan 1977). (In German). 

4 figs.; 3 tabs.; 4 refs. 

Coal tar pitch is a main raw material for binding carbon 
anodes used for aluminium production by smelting flux electrolysis. 
Electrode pitch is manufactured by continuous distillation of crude 
coal tar and subsequent thermal treatment of the primarily produced 
ee During the thermal treatment the lower and medium molecu- 
ar pitch components are transformed to higher molecular ones b 
eee. Aromaticity and binder properties of these pitc 
nae are discussed with respect to the manufacture of carbon 
electrodes. 


50621 Coal research concentrates on byproducts. 
Glueckauf; 113: No. 3, 134-135(Feb 1977). (in German). 

A report is presented on R and D projects of the National 
Coal Board (NCB) with the objective of a better utilization of coal 
as a chemical raw material and as an energy source. 


Kershaw, R. 


PROPERTIES 


REFER ALSO TO CITATION(S) 50589, 50607, 50608, 50678, 
ae py 50697, 50699, 50702, 50703, 50838, 50847, 50976, 


50622 (CONF-7505139—, pp 119-133) Coal 
nism: inferences from liquefaction studies. 


plasticity mecha- 
Neavel, R.C. (Exxon Re- 

ing Co., Baytown, TX). Apr 1976. 
From lomeration and conversion s jum; Mor- 
a West Virginia, United States of America (USA) (5 May 


In Proceedings of the coal agglomeration and conversion 
symposium. 

Vitrinite in coals of bituminous rank and lower can be con- 
verted, without catalysts or molecular hydrogen, to hydrocarbons 


search and i 
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spanning a wide range of molecular weights using a hydrogen- 
donating solvent and relatively mild heat (400 to 450°C). At ambient 
temperature or slightly higher, a substantial proportion of the prod- 
uct is liquid. Studies of the mechanism of this process of coal 
liquefaction have demonstrated that the hydrogen-donating proper- 
ties of the solvent are critical to minimizing the amount of high- 
molecular weight residue. Pressure is beneficial, whereas oxidation is 
detrimental. These same factors are also crucial to the formation of a 
transient molten material (metaplast) during the heating of coal in 
process referred to as pyrolysis or coking. Pyrolytic formation of 
metaplast is here hypothesized to be —s to hydrogen-donor 
liquefaction with a severe paucity of donor. During pyrolysis, the 
hydrogen-donating properties of the coal itself control the caking or 
plastic capacities of the coal. Natural molecular structures and 
porosity properties which correlate with the coal rank affect the 
inherent donor characteristics and thereby influence metaplast for- 
mation for better or for worse. Essentially all modification to the 
coal or to the pyrolysis environment which affect the caking behav- 
ior either favorably or adversely can be understood in terms of how 
they affect this transient hydrogen-donor stabilization of the pyrolys- 
ing metaplast. 


50623 (FE—1765-32) High temperature gas turbine engine com- 
ponent materials testing . Monthly technical progress report 
Number 23, May 1—May 31, 1977. Cutrone, M.B. (General Electric 
Co., Schenectady, N.Y. (USA). Gas Turbine Div.). 15 Jun 1977. 
Contract EX-76-C-01-1765. 3lp. Dep. NTIS, PC A03/MF AOl1. 
Initial Liquid Tests were resumed on May 17, 1977, usin 
creosote oil doped with H-coal sludge to nominal 150 ppM ash level. 
Fifty-nine hours of testing were successfully completed at 1950°F 
firing temperature. Examination of simulator components showed 
minor deposits and some plugging of smaller cooling holes. Creosote 
fuel has been doped to nominal 500 ppM ash level and received at 
GE for a planned 100-hour test with the simulator. Testing is 
scheduled to begin June 14, 1977. Specimen hardware and facility 
modifications continue in preparation for Confirmation Tests this 
summer. 12 figures. 


50624 (FE—2035-6) Enthalpy measurement of coal-derived liq- 
uids, October—December 1976. Final copy. Kidnay, A.J.; Yesavage, 
V.F. (Colorado School of Mines, Golden (USA). Dept. of Chemical 
and Petroleum Refining Engineering). 15 Jan 1977. Contract EX-76- 
C-01-2035. 15p. Dep. NTIS, PC A02/MF AO1. 

On June 24, 1975, work was initiated on a 36-month contract 
for experimental enthalpy measurements on coal-derived liquids. 
During the sixth quarter of this program, the evaluation of the 
calorimetric facility was essentially completed. Data were obtained 
for water over the range of 65 to 551°F, 179 to 1529 psia, and with 
enthalpy differences from 130 to 511 Btu/Ib/sub m/. Based on these 
data an overall accuracy of +-0.5 percent was demonstrated for the 
calorimeter. This compares very well with other similar calorimeter 
systems. 


50625 (IS-ICP—43) Coal microstructure and the significance of 
pyrite inclusions. Greer, R.T. (Iowa State Univ. of Science and 
Technology, Ames (USA)). Apr 1977. 16p. (CONF-770333—5). 
Dep. NTIS, PC A02/MF AO1. 

From IITRI scanning electron microscopy symposium; Chi- 
cago, Illinois, United States of America (USA) (29 Mar 1977). 

Initial new findings show significant features of coal micros- 
tructure and are related to understanding the process of coal forma- 
tion and consolidation. These can be exploited to offer improve- 
ments in sulfur removal. As pyrite (FeS2) constitutes the major 
source of sulfur in coal, a description of the occurrence of pyrite in 
the coal in terms of size, morphology, and distribution is ag 
utilizing information from combined SEM-ED X-ray analysis. The 
interrelation of macerals (coal constituents) and inorganic phases is 
characterized, and on the basis of the identification of useful features 
of the ultrafine structure of the various coal constituents, these may 
be related to the development and application of innovative commin- 
ution and beneficiation techniques. Chemical breakup of the coal is 
related to coal constituent microstructural control. Insight into the 
distribution of microscopic pyrite leads to the recognition of the 
presence of colloidal size pyrite as being a primary constituent of 
various sized pyrite concretions found in coal samples. This relates 
directly to providing significant fundamental information concerning 
the reliability of chemical determinations of sulfur which is difficult 
to obtain through other analytical techniques. The porous nature of 
certain coal constituents and the specification of inorganic phase 
infillings of pores is examined in detail. Recommendations are of- 
fered for preparing surfaces for analysis including certain electro- 
chemical etching techniques. Features of coal constitution developed 
by these techniques bear on the functional behavior of separable 
constituents. 


50626 (ORO—S5081-13) Constitutive parameters of coal at radio 
frequencies using a two-path interferometer. Progress report, May 1, 
1976—April 30, 1977. Jeffrey, J.L.; Balanis, C.A. (West Virginia 
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Univ., Morgantown (USA). Dept. of Electrical ineeri 1977. 
Contract EY-76-S-05-5081. 135p. Dep. NTIS, PC A07, AO0l. 

The development of electromagnetic systems to detect and 
monitor an in-situ underground coal gasificati sen requires a 
knowledge of the electrical properties of coal. sing a two-path 
interferometer at microwave ies (approximately equal to 9 
GHz), the samples were tested as a function of temperature, electric 
field polarization, and direction of the coal samples. There were not 
any significant changes in the electrical p ies of coal as a 
function of temperature from ambient up to 700°F. However, there 
were significant variations in the conductivity as a function of 
polarization, with the vertical polarization ing lower conduc- 


tivity. Only slight changes in conductivity were detected as a 
function of direction, with the butt cleats exhibiting somewhat lower 
losses. The dielectric constant remained essentially constant, within 


the measuring accuracy. Measurements of electrical properties of 
coal were also made in the 0.5-100 MHz region using capacitance 
techniques. In general, there was a decrease in the values of dielec- 
tric constant and an increase in conductivity as the frequency 
increased. 


50627 Calculation of the errors in monitoring the ash content of a 
flow of coal. Vasil’'ev, A.G.; Klempner, K.S.; Kramarev, O.B. Sov. 
Min. Sci. (Engl. Transl.); 12: No. 1, 92-97(1976). 

Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 1, 95-100(1976). 

The experimental error in the continuous monitoring of the 
ash content as coal flow by the attenuation of hard gamma = 
with a VSKZ-1 instrument is estimated to be about 1 percent. 
analysis is quite complex. (LTN) 


50628 Tensile of rocks subjected to explosive loading. 
Khanukaev, A.N.; Belyatskii, V.P.; Ionin, A.A.; Ryskunov, A.A. 
(Mining Inst., Leningrad). Sov. Min. Sci. (Engl. Transl.); 12: No. 3, 
283-285(1976). 

Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 3, 60-63(1976). 

Dynamic strength is usually determined under impact loads, 
the increase in strength in comparison with that determined by static 
methods being recorded. It is of interest to extend the dynamic eo 
to times typical of explosive loads. This communication gives 
results of determinations of the tensile strength under explosive 
loading of seven varieties of rocks covering the widest possible 
range of mechanical properties. The extreme members of this range, 
namely diabase and coal, have respectively acoustic stiffnesses of 
16.5 . 10° and 1.8 . 105 g/cm2sec and static tensile strengths (deter- 
mined by coaxial punches) of 130 and 4.9 kg/cm? The other rocks 
fall within this range. 


50629 Determination of gas contents by the desorbometer direct- 
ly at the face. Janas, H. Glueckauf; 112: No. 20, 1159-1161(Oct 1976). 
(In German). 

4 figs.; 1 tab.; 2 refs. 

The time course of the methane desorption flow of coal 
samples after boring out of the stratum can be described as power 
function of the desorption time. The exponent ksub(t) in this formula 
is an important parameter characterizing the desorption ag rey of 
coal, for example regarding their gas eruption tendency. Using the 
described equipment, the ksub(t) value as well as the specific meth- 
ane desorption flow to the desorption time of 1 min. (vi value) can 
be directly determined at the site according to the desorbometer 
measurement. The desorbable methane content can be estimated 
with a given grain size via the v: value. For the determination of 
more accurate values, supplementary investigations must be carried 
out. New devices are being developed to simplify the desorbometer 
method with which the ksub(t) value and v; value can be automati- 
cally determined. 


50630 (N—77—15189) Measurement of the t(1)t(2) product of 
the relaxation time of carbon as a function of temperature at a 
frequency of 34.6 kmc, Conard, J. Tran-Transl. Into English from 
Compt. Rend. (France), V. 257, No. 26, 1963 P 4160-4162. C. R. 
Hebd. Seances Acad. Sci.; 257: No. 26, 4160-4162(Dec 1976). 7p. 
(NASA-TT-F—17326). NTIS, PC A02/MF AO1. 

The saturation method was used to measure the product, T 
sub 1 T sub 2, of a coal sample pyrolyzed at 400 C. The measure- 
ments were made under He (300 and 77 K) and in a liquid helium 
bath (4 K). The T sub 1 T sub 2 uct of the relaxation time was 
calculated by the Portis theory. rotating field, H sub 1, in the 
cavity is related to the incident power, P, by the relation (H sub 1) 
sup 2 = .0041 QP, with P oo in w, H in gauss, for the 
cavity, H sub 012, at the 0.86-cm wavelength used. The relaxation 
time, T sub 1, varied slightly with temperature in the 8-mm band, 
whereas it increased more than 1000 times in passing from 3000 to 
12,000 oe. The slight variation of T sub 1 with temperature indicates 
that the exchange interaction is strong enough to enable the ex- 
change energy to assume the role of a thermostat, at least partially. 
Results of relaxation experiments performed on pyrolyzed charcoal; 
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variables include temperature, absorption, rotating field (gauss); 1 
figure and 1 table include numeric data. 


50631 (N—77—15367) Specific electrical resistance of coke, se- 

and powders studied by a two- 

probe method. — V.V. Translation of Khim. Tverd. Topl.; No. 

a 1976). 18p. (NASA-TT-F—17315). NTIS, PC A02/ 
AOl. 

An apparatus was constructed, and the conditions for the 
measurement of electric resistivity of the title materials from 0.00001 
to 1 million ohm cm were determined. The error was + or - 1%. 
The plots of electric resistivity vs. moisture and electrical resistivity 
vs. ferromagnetic impurity content of coke and thermoanthracite 
powders are given. 


50632 Determination of mean relative mass of molecules of hard 
coal extracts by the scattered light method. Neiser, J.; Masek, V. 
Cm /Forchungyh at No. 6, 267-269(Dec 1976). (In German). 
igs. 

™ scattered light method for the determination of the 
relative molecular mass of hard coal extracts is described with 
parameter data of the molecules. The advantage of this method as 
compared to other methods, for example cryoscopy, is based espe- 
cially on the large field of application such as synthetic and petro- 
chemical resins. A certain disadvantage is found in the considerable 
work expenditure for the sample preparation. Practical application 
of the method was investigated on 48 extracts from six — coal 
samples and evaluated. 


50633 Isotopic composition of the carbon of coal, CH,, and CO. 
of coal deposits of the southwest part of the Donets basin. Alekseev, 
F.A.; Lebedev, V.S. (All-Union Scientific Research Inst. of Geo- 
physics and Geochemistry, Moscow). Geokhimiya; 306-310(Feb 
1977). (In Russian). 

The degree of coalification does not lead to a change in the 
isotopic composition of the carbon of coal strata. A difference in the 
isotopic composition of the carbon of CO: in the atmosphere of the 
coal mine and the CO: extracted from the coal was detected. The 

pearance of light isoto; Pe methane in butuminous coal and anthra- 
cite, not characteristic of the degree of coalification, was connected 
with processes of bacterial generation of methane in the coal strata. 
The possibility of using the isotopes of carbon to establish the nature 
of the methane of the mine gas and consideration of these data 
during prevention of explosions was shown. 


50634 Process for dissolving sub-bituminous coal. Seitzer, W.H. 
(to Suntech, Inc.). US Patent 4,021,329. 3 May 1977. Filed date 15 
Jan 1976. 6p. 

A process is described for dissolving sub-bituminous coal by 
heating said coal in the presence of a hydrogen donor oil, gaseous 
carbon monoxide, water, hydrogen, and an iron compound promot- 
ed with an alkali or alkali precursor at a temperature of from about 
400 to about 425°C and at a total pressure of from about 2000 to 
about 5000 psig. 6 claims, no drawings. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 50571, 50810, 50838, 51462, 53146 


50635 (CONF-761086—, pp 132-141) Utilization of wash water 
M 


sludge. Crossmore, E.Y. (Crossmore and 
PA). —~ 
rom 2. symposium on 
tucky, _— States of America sal (18 Oct 1 
n Second symposium on coal preparation. 

Methods are described for the recovery of solids from sludges 
resulting from washing of coal and for the ee of these solids. 
Difficulties have been encountered in finding suitable binders for this 
purpose. Capital and operating costs are discussed. (EJH) 


50636 (CONF-761086—, pp 142-151) Thermal disposal of fine 
refuse in a fluidized bed. Metheny, D.E. (Heyl and Patterson, Inc., 
— 1976. 

rom 2. symposium on coal tion; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 


In Second symposium on coal 
Over the years, economics stream legislation have forced 
of slurries 


iller, Clarion County, 


uisville, Ken- 


most coal preparation plants > cleaning 

containing 28 teeth 2 © telide Senmetty harged to settling basins. 
The separation of these solids into a low-ash coal product and a 
refuse product can be in any one of several ways. 
However, this fine refuse, com with the scrubber effluent from 
eudiaed Geen ond cline gums streams, when combined 
and pumped into a static thickener, leaves a sloppy, claylike material 
prt pawn f may This underflow 
material is removed from the thickener as slurries containing 20 to 
40% solids of wich 35 to 65% are ash. The two most commonly 
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used methods of dis; of this fine refuse are by fil and 
discharging of the filter cake along with the coarse refuse. Or, by 
simply pumping the aan into asa or behind dams built t up ¢ y 
coarse refuse. Regulations now being proposed or havi 

passed are making these methods considerably more feng 

some cases, impractical. In view of this, a study was Boog of 
possible motiee to economically reduce this sludge to a product 
which could be disposed of without pollution or handling problems. 
From this study it was cocluded that, since there was ample carbon 
available in the slurries to provide heat at no cost to the plant, an 
economical process could be developed around the use of this 
energy source. Since considerable inhouse technology has been 
developed on thermal fluidized-bed dryers in the coal industry 
together with experience in other industries on applications of flui- 
dized beds for calcining, incineration, and agglomeration, it was 
decided that a fluidized dis process could be developed in 
the shortest time of all the schemes considered. 


50637 (CONF-761086—, pp 152-159) Kentucky coal refuse: a 
geochemical assessment of its potential as a metals source. Robl, T.L.; 
Bland, A.E.; Rose, J.G. (Univ. of eee Lexington). 1976. 

From 2. symposium on coal eo oenge ; Louisville, Ken- 
tucky, United States of America (USA) (1 Oct 1976) 

In Second symposium on coal preparatio: 

Coal refuse samples were taken from 23 of the largest coal 
preparation plants in Kentucky. The plants were located in both the 
eastern and western coal basins and represented about 60% of the 
total processed coal output in the state. Total sulfur, Btu, and ash 
contents were determined for the bulk material. Complete major and 
selected minor and trace element analyses were performed on the 
ash fractions of the material. Strong differences were found in the 
refuse between that of the eastern and western coal fields. The refuse 
from the eastern coal field was found to contain more AlOs, TiOz, 
and less CaO and FeO; in the ash and less bulk sulfur than the 
refuse from the western field. The chemistry of the refuse was found 
to be consistent with respect to individual seams. Good separations 
on the basis of chemistry and normative mineralogic calculations 
were obtained among many of the seams. Of the pv a investigat- 
ed, aluminum and transition metals may be present in sufficient 
concentrations to be of economic interest. The Hazard No. 4 coal 
seam was found to produce a refuse with an AlzOs content of 33 to 
38%; the total range for the other eastern coal seams was 22 to 27%. 
The concentration of zinc was found to be about three times greater 
in the western coal field than in the eastern. Concentrations as 
as 0.1% zinc (as Zn) were found in refuse from the No. 11 seam. 31 
references. 


50638 160-174) Experience in field and 
laboratory compaction testing coarse coal mine waste. Fredland, 
J.W. Jr.; Sawyer, S.G. (Pittsburgh Technical Support Center). 1976. 

From 2. symposium on coal pi So 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on coal preparation. 

For po material : _ study the t moisture content/ 
dry density tion was to exist. _— — 
of the refuse suggested a cohesionless material for w 
tory-type test would be more applicable, the effect of the impact test 
was to c e the gradation such that the material behaved in 
compaction similar to a cohesive-type soil. In general, selection of 
either the relative density or percent compaction approach should be 
made on the basis of whether one or the other is better correlated to 
important engineering properties such as shear strength. For coal 
mine waste material such correlations need to be more fully studied. 
Depending on the amount of compactive effort applied, the densities 
achieved in coal mine waste may not be particularly sensitive to 


long term strength needs to be more fully investigated. Whenever 
thin lifts are used, the density values which are typically given in 
earthwork tions can be readily achieved in coal mine waste. 
Whenever thick lifts are planned, the decrease in density with depth 
should be considered in determining the density to be used for 
purposes. Normally in the construction of earth dams and em 
ments the water content of the material as placed is carefully 
controlled between specified limits because of the - effect it 
ee eee ee ees Se eee Se coal mine 
waste disposal, however, adjustment of the water content to its 
cptmem Salip Gauls be» leah acd Gilaragentin tae Ob 
reason emphasis must be placed on the compaction method. Consid- 

ering the gradation and water content of the waste to be fixed within 
costa Elie, com methods which will allow the achieve- 
ment of uniform acceptable results must be determined. 


50639 (CONF-761086—, Be 184-198) Coal refuse utilization 
prospects: an update of recent work. Maneval, D.R. (Appalachian 
Regional Commission, Washington, DC). 1976. 
From 2. symposium on eepeasion, Louisville, Ken- 
tucky, United States of America aS, 1 Oct s) (9 Oct 1976). 
In Second symposium on coal 
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_A score of years ago the steel industry found itself in the 
unenviable poe of having a shortage of slag disposal sites and 
having public clamor aimed at the growing slag piles near blast 
furnace operations. A slag testing and marketing organization was 
set up and an aggressive program of seeking markets and assisting 
potential utilizers of slag was developed. Today, virtually 100% of 
the slag produced by the steel industry finds itself with a ready 
market. analogy with the coal-refuse situation of today is 
similar. The coal industry might well set up a cooperative technical 
and marketing organization which could turn this current liability 
into an asset. The challenge to the American enterprise system is to 
find the optimal mix of industry and governmental relationships that 
will change refuse and waste to resource and income. Many old and 
a few new developments have taken place in the coal-refuse utiliza- 
tion horizon in the last few years. A willing buyer—willing seller 
market has not developed. There is growing environmental aware- 
ness on the part of the public and pressure from state and Federal 
governments which has caused a new surge of interest in utilizing 
coal refuse. The mining industry must, therefore, acknowledge the 
existence of this material not only as a problem but as a resource 
with potential market value and devote funds and manpower to 
moving it. A refuse pile should be considered as temporary storage 
prior to its ultimate use as an engineering material. 29 references. 


50640 (NTIS/PS—77/0189) Gas scrubbers used in pollution con- 
trol. Volume 1, 1964-1975. (citations from the NTIS data base). Report 
for 1964—75. Werner, K.G.; Cavagnaro, D. (National Technical 
Information Service, Springfield, Va. (USA)). Apr 1977. 214p. PC 
NO1/MF NO1. 

Supersedes NTIS/PS-76/0050. See also NTIS/PS-77/0191, 
NTIS/PS-77/0192, and NTIS/PS-77/0193. 

The bibliography cites Federally-funded research on all types 
of gas and particle scrubbers, including air pollution control equip- 
ment for both stationary and mobile sources. Design, performance, 
gas flow characteristics, and some of the chemistry of scrubbers are 
covered. The described processes and equipment are suitable for 
removal of SO2, NOx, CO, CO2, organics, and particulates. (This 
updated bibliography contains 209 abstracts, none of which are new 
entries to the previous edition.) See also NTIS/PS-77/0190, Gas 
Scrubbers Used in Pollution Control. Vol. 2. 1976-February, 1977. 


50641 (NTIS/PS—77/0190) Gas scrubbers used in pollution con- 
trol. Volume 2. 1976—February, 1977. (citations from the NTIS data 
base). Report for 1976—Feb 77. Cavagnaro, D. (National Technical 
Information Service, Springfield, Va. (USA)). Apr 1977. 93p. PC 
NO1/MF NOl1. 

Supersedes NTIS/PS-76/0050. See also NTIS/PS/77/091, 
NTIS/PS-77/0192, and NTIS/PS-77/0193. 

Federally-funded research describes processes and equipment 
used in the removal of SO2, NOx, CO, CO2, organic compounds 
and iculates. Design, performance, chemistry, and some of the 
gas flow characteristics for both stationary as well as mobile sources 
are included. (This updated bibliography contains 88 abstracts, 80 of 
which are new entries to the previous edition.) See also NTIS/PS- 
= a Gas Scrubbers Used in Pollution Control. Vol. 1. 1964- 


50642 (NTIS/PS—77/0191) Gas scrubbers used in pollution con- 
trol. Volume 1. (citations from the Index data base). 
Report for 1970—73. Cavagnaro, D. (National Technical Informa- 
= Service, Springfield, Va. (USA)). Apr 1977. 170p. PC NO1/MF 


See also NTIS/PS-77/0189, and NTIS/PS-77/0190. Super- 
sedes NTIS/PS-76/0051. 

The bibliography contains worldwide citations of engineering 
research on particles and gas scrubbers used in pollution control. 
The processes that are described are used in the removal of such 
pollutants as SO2, NOx, CO, CO2, as well as organics. Design, 
performance, gas flow characteristics, and some of the chemistry of 
the pollutants are included. (This updated bibliography contains 163 
abstracts, none of which are new entries to the previous edition.) See 
also, NTIS/PS-77/0192, Gas Scrubbers Used in Pollution Control. 
Vol. 2. 1974-1975 and NTIS/PS-77/0193, Gas Scrubbers Used in 
Pollution Control. Vol. 3. 1976-February, 1977. 


50643 (NTIS/PS—77/0192) Gas scrubbers used in pollution con- 

trol. Volume 2. (citations from the Index data base). 

Report for 1974—75. Cavagnaro, D. (National Technical Informa- 

= Service, Springfield, Va. (USA)). Apr 1977. 158p. PC NO1/MF 
01. 


See also NTIS/PS-77/0189, and NTIS/PS-77/0190. 

The bibliography cites worldwide engineering research on 
particles and scrubbers used in pollution control. The citations 
cover the design, performance, gas flow characteristics, and scrub- 
ber chemistry. The main pollutants discussed include SO2, NOx, 
CO, CO2, as well as hydrocarbons and particles. (This updated 
bibliography contains 151 abstracts, none of which are new entries 
to the previous edition.) 
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50644 (NTIS/PS—77/0193) Gas scrubbers used in pollution 

trol. Volume 3. (citations from the Engineering Index data base). 

Report for 1976—Feb 77. Cav , D. (National Technical Infor- 

a Service, Springfield, Va. (USA)). Apr 1977. 145p. PC NO1/ 
F NO. 

See also NTIS/PS-77/0189, and NTIS/PS-77/0190. Super- 
sedes NTIS/PS-76/0052. 

The bibliography contains worldwide citations on gg 
and gas scrubbers. They discuss the pollution control of SO2, NOx, 
CO, CO2, as well as hydrocarbons and a les. i — 
mance, gas flow characteristics, and the chemistry of the pollutants 
are included. (This updated bibliography contains 138 all 
of which are new entries to the previous edition.) See also NTIS/ 
PS-77/0191, Gas Scrubbers Used in Pollution Control. Vol. 1. 1970- 
1973 and NTIS/PS-77/0192, Gas Scrubbers Used in Pollution Con- 
trol. Vol. 2. 1974-1975. 


50645 (PB—262520) Feasibility of returning fly ash to Western 
Maryland for mine reclamation. Final (Maryland Environmen- 
tal Service, Annapolis (USA)). Dec 1975. 141p. NTIS, PC A07/MF 
AOl. 

A study was made of the feasibility of using fly ash from 
Maryland electric power plants to abate acid mine i and 
reclaim abandoned mines in Garrett and Allegany Counties in West- 
ern Maryland. The study included: a survey of abandoned and active 
mines to determine their suitability for fly ash reclamation projects; 
an evaluation of means of handling and transporting fly ash from 
power plants to the mines where it might be used; an evaluation of 
the physical and chemical properties of Maryland power plant fly 
ash pertinent to its suitability for mine reclamation; an evaluation of 
reclamation techniques using fly ash, particularly those associated 
with the abatement of acid mine drainage; and an evaluation of legal, 
institutional, and public factors pertinent to the development of a fly 
ash rail-haul/reclamation project for Western Maryland mines. Pro- 
ject development was not recommended because of the limited 
number of viable uses of the fly ash and the high cost ($10 per ton) 
of handling and transporting ash to Western Maryland. 


50646 (PB—264289) Acid mine drainage treatment with the ro- 
tating biological contactor. Olem, H.; Unz, R.F. (Pennsylvania State 
Univ., University Park (USA). Inst. for Research on Land and 
Water Resources). Sep 1976. Contract DI-14-31-0001-5038. 81p. 
NTIS, PC A05/MF AO1. 

Pilot scale testing of the rotating biological contactor for the 
oxidation of ferrous iron in acid mine drai has shown the 
process to be dependable, efficient, and economically comparable to 
purely chemical methods of iron oxidation. The 0.5 meter device 
consisted of four sets of plastic discs affixed to a centralized shaft. As 
the discs rotated half immersed in flowing mine water, an average 
iron-oxidizing bacterial population of 70,000 cells per sq cm colo- 
nized the disc surfaces. Over 90% oxidation of influent ferrous iron 
was accomplished in two weeks following start up without prior 
bacterial preseeding or nutrient supplementation. tration de- 
pendent first order kinetics were established during continuous oper- 
ation from May 1974 through May 1975 at several hydraulic load- 
ings and disc rotation rates. Performance was not impaired when 
operated at mine water temperatures as low as 8C. Two procedures 
were outlined to assist sizing full scale systems for mine water 
biochemical ferrous iron oxidation. 


50647 Facilities for removal and treatment of waste material. 
Brandt, J. pp 115-122 of In Steam and heat. Duesseldorf, Germany, 
F.R.; VDI Verl. (1976). (In German) 

From VDI meeting steam and heat; Hannover, Germany, 
F.R. (3 - 5 May 1976). 

This paper deals exclusively with facilities separating solid 
particles and being closely or loosely connected with a combusti 
or boiler plant. 


50648 Indicators of coal refuse embankment stability. Parker, 
W.W.; Gray, R.E. (GAI Consultants, Inc., Monroeville, PA). pp 86- 
91 of In Proceedings of the fifth mineral waste utilization sympo- 
sium. Aleshin, E. (ed.). Chicago; IIT Research Institute (1976). 
From 5. mineral waste utilization symposium; Chi » Ihi- 
nois, United States of America (USA) (13 Apr 1976). 
See CONF-7604131—. 


The stability of coal refuse embankments is dependent upon 
many factors. Included among these are the steepness of side slopes, 
strength of embankment materials, location of the surface of seepage 


* in the embankment, and variability or zoning of embankment materi- 


als. Many of these factors can be qualitatively evaluated by direct 
observation. A total of 179 coal refuse disposal areas containing coal 
refuse embankments and related impoundments has been visually 
evaluated relative to stability. The results of the evaluation work are 
discussed. Emphasis is placed on physical items discernable by close 
— observation — _ em oe of eye stabili pe Sha 3 
ield measurements 0! ical properties such as s are 
discussed relative to dhemeat stability of the pacha he Also 
included is a discussion of observed coal refuse disposal area con- 
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struction and operation methods that are conductive to the develop- 
ment of unstable embankments. 


50649 Optimizing disposal of coal refuse and ash wastes for a 
mine-mouth electrical generating station facility. Almes, R.G. (E. 
D’Appolonia Consulting Engineers, Inc., Pittsburgh). pp 98-106 of 
In ings of the fifth mineral waste utilization symposium. 
Aleshin, E. (ed.). Chicago; IIT Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IlIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 


The planning and design of a new coal refuse disposal facility 
in northern West Virginia is described. Imaginative concepts were 
developed and the benefits of incorporating ash waste with the coal 
refuse to satisfy disposal requirements were evaluated. The planning 
considered the opening of two mines that will be in production more 
than 20 years each and will produce 483,000 tons or 372,000 cu yd of 
coal refuse a year. Facility locations were planned so that refuse and 
ash material could be used to construct the access to Mine No. 2. 
Other site considerations included soil condition, bedrock outcrops, 
surface and ground water, discharges, general aesthetics, feasible 
embankment configurations, refuse transport methods, storm runoff 
control, environment and potential for using common disposal of fly 
and bottom ash. 


50650 Utilization of coal refuse as a concrete aggregate (coal- 
crete). Bryenton, D.L.; Rose, J.G. (Univ. of Kentucky, Lexington). 
pp 107-113 of In Proceedings of the fifth mineral waste utilization 
oo Aleshin, E. (ed.). Chicago; IIT Research Institute 
1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

A laboratory study in which coal refuse was utilized as 
aggregate for producing low-cost, low-quality concrete (coal-crete) 
mixes is described. The resultant mixes were evaluated for certain 
mining-oriented applications. Coal-crete was produced with refuse 
from three different mine locations. The refuse was first used in 
concrete in its original condition in lieu of conventional aggregates. 
Alterations (including washing, sand addition, water-reducing ad- 
mixtures, and fly ash) were then made in the application of the refuse 
in coal-crete in an attempt to produce stronger and more durable 
specimens. The findings indicated that raw coal refuse could be used 
as an aggregate in low-quality concrete; however, indiscriminate use 
of a given refuse source may not provide a satisfactory mix. Applica- 
tion would be limited to within a mine or other location where 
normal temperature and high humidity remain nearly constant. Coal- 
crete with a compressive strength of 2000 psi can be produced 
consistently with proper controls and alterations of the refuse mate- 
rial. A mining procedure is pro; in which low-cost coal-crete 
pillars would be placed in accessible mined-out areas in underground 
mines so that the remaining coal pillars could be extracted. This 
process could provide means to utilize and dispose of coal refuse, 
while significantly increasing the percentage of extractable coal and 
thereby increase recoverable coal reserves. It would be particularly 
applicable in high-quality coal mining areas where presently used 
practices do not permit pillar extraction because of possible subsi- 
dence, roof problems, or other conditions. 


50651 Utilization of acid mine drainage treatment sludge. Grady, 
W.C.; Akers, D.J. Jr. (West Virginia Univ., Morgantown). pp 114- 
121 of In Proceedings of the fifth mineral waste utilization sym 
sium. Aleshin, E. (ed.). Chicago; IIT Research Institute (1946). 

From 5. mineral waste utilization symposium; Chicago, IlIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

The precipitate (sludge or yellowboy) formed during the 
neutralization of acid mine water represents a difficult and expensive 
disposal problem due to the very high water content of the material. 
A summary of a portion of a project funded by ERDA and designed 
to develop methods by which this material could be utilized is 
presented. The following utilization schemes are discussed: metal 
and mineral recovery, strip mine soil amendment, creation of a 
structural product, and use as a rock dust substitute. 


50652 Composition and properties of refuse from Kentucky coal 
preparation plants. Rose, J.G.; Robl, T.L.; Bland, A.E. (Univ. of 
Kentucky, Lexington). pp 122-131 of In Proceedings of the fifth 
mineral waste utilization symposium. Aleshin, E. (ed.). Chicago; IIT 
Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

Coal refuse samples were taken from 23 of the largest coal 
preparation plants in Kentucky and evaluated for potential economi- 
cal uses. Both current production samples from plants and 
production samples from refuse piles were evaluated. The sampli 
included wide geographical distribution and coal seam representa- 
tion. The testing sequence consisted of typical coal analyses, elemen- 
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tal analyses, and slow/quick firing tests. Relatively high heating 
value (BTU) contents were obtained for the refuse. Results from the 
firing tests indicate that some of the refuse materials will make 
caliinetiey fired clay products. A few of the samples showed 
promise as expanded lightweight aggregate. Samples demonstrating 
good structural clay product properties appear to have restricted 
ash, Fe,O3, CaO, and normative quartz contents. Ash, BTU, and 
sulfur contents were found to vary over a wide range, reflecting 
different processing techniques and geological environments. Rela- 
tively high AlOs contents were obtained from the Eastern Ken- 
tucky samples. High FezOs, CaO, P2Os, and sulfur were recorded for 
the Western Kentucky samples. Very little variability was observed 
within an individual seam. However, good separation on the basis of 
chemistry and normative mineralogy was observed between seams. 
Plants processing multiple seams showed the greatest variability on a 
day to day basis, while those plants processing a single seam showed 
the least variation. Also, no significant differences were noted in the 
chemical and normative mineralogical character of past production 
refuse in comparison with present production refuse. 


50653 Trends in the application and design of electrostatic preci- 
pitators. Bump, R.L. (Research-Cottrell, Inc., Bound Brook, NJ). pp 
109-116 of In Energy and the environment. Theodore, L. (ed.). 
Dayton, OH; American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

Improvements in the design of electrostatic precipitators are 
described. (LTN) 


50654 Energy saving emission control device for hydrocarbons. 
Cheney, W.A. pp 123-127 of In Energy and the environment. 
Theodore, L. (ed.). Dayton, OH; American Institute of Chemical 
Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The Penny two-stage precipitator is designed to collect con- 
densed hydrocarbon droplets, such as tars or asphalts. The charging 
is done in the first section and the collection in the second section, 
where the voltages are about 1/5 of those of the Cottrell type but the 
plates are about 1/4 inch apart as op; to about 4 inches in the 
Cottrell units. With recent modifications the units are reliable and 
easy to maintain. (LTN) 


50655 Effect of gas velocity profiles and particle size distribution 
profiles on the collection efficiency of an electrostatic precipitator. 
Reynolds, J.P.; Karpowicz, F. (Manhattan Coll., Bronx, NY). pp 
129-134 of In Energy and the environment. Theodore, L. (ed.). 
Dayton, OH; American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The information presented is directed to those individuals 
involved in research on, or the design of electrostatic precipitators. 
A model for calculating collection efficiencies—one capable of han- 
dling a much greater spectrum of map mage geometries, aerosol 
characteristics and operating conditions than the techniques current- 
ly employed—has been used to investigate the influence on the 
collection efficiency of (1) non-flat gas velocity profiles, (2) vari- 
ations of inlet particle size distribution with cross-section, and (3) 
non-flat velocity profiles and non-uniform particle size distributions 
combined. The results demonstrate that the gas velocity profile alone 
has little effect on the collection efficiency. A cross-sectional vari- 
ation of the inlet particle size distribution, however, does have a 
significant influence. It is shown that, at normal ting condi- 
tions, the highest iencies are obtained when the heavier particle 
size distributions occupy the central position of each channel. It is 
also demonstrated that the gas velocity profile does have a second- 
ary effect if the particle size distribution profile is not flat. 


50656 Flue gas desulfurization: state-of-the-art review. Ponder, 
T.C. Jr.; Devitt, T.W.; Gerstle, R.W. (PEDCo-Environmental, Cin- 
cinnati). pp 233-237 of In Energy and the environment. » L. 
540) Dayton, OH; American Institute of Chemical Engineers 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The status of flue desulfurization systems in the U.S. is 
reviewed briefly. Many di it processes are involved in full scale 
or pilot plant units, but lime or limestone slurry scrubbers are in the 
lead. Some are being deve but the 
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50657 _Alternatives for disposal of flue gas cleaning wastes. Jones, 
J.W. (Environmental Protection Agency, Research Triangle Park, 
NC). pp 238-247 of In Energy and the environment. Theodore, L. 
{576 Dayton, OH; American Institute of Chemical Engineers 

_ _ From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

Vast quantities of Flue Gas Cleaning (FGC) wastes will be 
produced by coal-burning power plants in the mid-1980's. Because of 
environmental concerns related to disposal of these wastes, several 
alternatives are being studied. The alternatives are ponding, landfill- 
ing, mine disposal, and (possibly) ocean disposal. Ponding and land- 
filling are both current practices, but improvements in environmental 
protection and costs associated with these methods are emerging. 
Mine (particularly coal mine) disposal of FGC wastes is being 
considered by private industry and appears to be quite promising. 
Ocean disposal is currently under study and, although a degree of 
uncertainty exists regarding its viability, several approaches appear 
to be promising. 


50658 Method and plant for the removal of coke oven emissions. 
Volmari, J. (to Ruhrkohle A.G., Essen (Germany, F.R.)). 
German(FRG) Patent 2,259,889/B/. 8 Apr 1976. 4p. (In German). 


ig. 

Part of the coke quenching water is used to wash out the dust, 
tar, and gas emissions occurring when emptying coke ovens and 
prior to quenching. As opposed to pure water, the tar mists can be 
easily removed with coke quencher because the coke particles 
contained in the latter adsorb the tar. The washing water may then 
be cleaned in the cleaning plant available and may thus constantly 
remain in circulation. The plant described in the invention to per- 
form the method has a vertical washer in the exhaust pipe in front of 
the blower of the dust and gas exhaust device, in which nozzles are 
arranged for spraying and droplet formation of the coke quenching 
— and has an exhaust in the lower part for the washed air in a 
cyclone. 


50659 Technical-economic comparison of processes for treating 
flotation tailings from mineral-coal dressing. Wilczynski, P; Kam- 
mann, W.; Kozianka, H.; Koehling. R. Aufbereit.-Tech.; 18: No. 2, 71- 
79(Feb 1977). (In German). 

14 figs.; 2 tabs.; 5 refs. 

The disposal of flotation tailings becomes more and more 
difficult because their quantities increase steadily, the chances of 
disposing them are continuously reduced, because stockpiling them 
with washery refuse often implies difficulties and the regulations of 
environmental protection result in continuously more stringent re- 
quirements. Apart from the above, the disposal of flotation tailings 
induces high expenditure. Therefore, all practically realized and 
reasonably conceivable processes for the disposal of flotation tailings 
have been evaluated on the basis of comparable initial values by a 
technical-economic comparion of a washery featuring a feed rate of 
1000 t/h. The calculations revealed that - subject to the recovery of 
water - the expenses will be entirely balanced, except for the disposal 
in settling ponds without providing for primary thickening. Flui- 
dized-bed incineration is the most economic process if it is taken as 
granted that the generated steam is fully utilized. The results of the 
technical comparison suggested to have the development of the 
processes ‘solid-bowl centrifuge’ and ‘fluidized-bed incineration’ ad- 
vanced. After a presentation of the technical stage of development of 
compartment filter presses, the paper reports on practical tests made 
with co-current solid-bowl centrifuges and in fluidized-bed firing 
systems. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 50571, 50636, 50647, 50648, 
50649, 50651, 50657, 50705, 50706, 50735, 50741, 50743, 50744, 
50756, 51451, 51452, 51990, 52869, 52870, 52872, 52886, 52896, 
52916, 52917, 52929, 53154 


50660 (CONF-761086—, pp 109-116) Practical approach to air 
pollution for coal systems. Soderberg, H.E. (American Air 
Filter Co., Inc., Louisville, KY). 1976. 

From 2. symposium on coal pre tion; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on coal preparation. 

The cost of furnishing air pollution equipment, like all other 
industrial costs, is increasing at a faster rate than we care to ac- 
knowledge. Therefore, it is most important that all people involved 
in the plant design and specification level, equipment suppliers and 
erection contractors and engineers use the best practical approach in 
designing, selecting, and installing air pollution or dust collection 
systems. The purpose of this paper is to scrutinize and evaluate the 
many diverse requirements specified for dust collection systems. 


COAL AND COAL PRODUCTS 


Some of these requirements which on the surface seem desirable, 
often have very limited usage and add significant costs, both direct 
and indirect, to the system. It is also very important for the plant 
designer to alert the owner in the plant design stage of those special 
options that should be considered and those that should be discour- 
aged because they are unnecessary. The coal industry which in- 
cludes underground and above ground mining, transportation of 
cleaned and processed coal and lignite, the coal ing power 
plants whether old or new, and converted coal burning its, are 
now becoming aware of the requirements of dust collecting systems 
and compliance to local and state air pollution regulations. It is 
hoped an in-depth discussion of the system components will separate 
the essential from the less essential specification requirements and 
possibly contribute to the coal industry getting the most value for 
the money spent. 


50661 (IS-ICP—25) Environmental analysis concerning ICP 
Coal Beneficiation Plant for Iowa Coal Research Project. Gulliford, 
J.B.; Crow, M.M. (Iowa State Univ. of Science and Technology, 
Ames (USA). Energy and Mineral Resources Research Inst.). 27 
Apr 1976. 218p. Dep. NTIS, PC A10/MF A0O1. 

An environmental analysis of the Iowa Coal Project Coal 
Beneficiation Plant in Ames, Iowa is presented. Based on site moni- 
toring and a review of related literature, the impact of the beneficia- 
tion plant on the natural environment is analyzed. The present 
environmental features are described and evaluated with particular 
emphasis on existing surface and groundwater quality. The compo- 
nent processes of the beneficiation plant are presented and the plant 
environmental design features are described. This beneficiation plant 
is not expected to have a significant impact on the area, but the 
development of a coal beneficiation technology in the State of Iowa 
ng be expected to impact the Iowa coal mining industry significant- 
y. 


50662 (NTIS/PS—77/0212) Pollution and environmental aspects 
of fuel conversion (a bibliography with abstracts). Report for 1964— 
Mar 77. Hundemann, A.S. (National Technical Information Service, 
Springfield, Va. (USA)). Apr 1977. 172p. PC NO1/MF N01. 

Supersedes NTIS/PS-75/371, and NTIS/PS-76/0222. 

Abstracts dealing with environmental impacts related to fossil 
fuel conversion processes (primarily coal gasification) are presented. 
A few citations concerning environmental considerations ini 
to future energy growth are included. (This updated bibliography 
contains 167 abstracts, 80 of which are new entries to the previous 
edition.) 


50663 (NUREG—0252) Environmental effects of using coal for 
generating electricity. Dvorak, A.J.; Brown, C.D.; Dettman, E.H. 
(Argonne National Lab., Ill. (USA)). May 1977. 221p. NTIS $8.00. 

This work estimates and describes the health and ecological 
effects of the coal cycle as it pertains to generation of electricity by 
coal combustion. Various operational and circumstantial assumptions 
are made in order to provide a realistic projection of impacts related 
to each stage of the coal cycle. A standard assumption is the use of a 
model 1000-MWe coal-fired power plant sited in each of five major 
regions of coal mining and/or utilization. Impacts are evaluated 
according to regional-specific data. Wherever possible, short- and 
long-term effects are evaluated both qualitatively and quantitatively 
under worst-case conditions. Valid alternatives to current reclama- 
tion and abatement methods are discussed in light of feasibility and 
government regulation. The source and applicability of data ac- 
quired are presented in detail. 


50664 (PB—264185) Resources allocation to optimize mining 
pollution control. Final report 29 Jun 72—30 Sep 73. Shumate, K.S.; 
Smith, E.E.; Ricca, V.T.; Clark, G.M. (Ohio State Univ. Research 
Foundation, Columbus (USA)). Nov 1976. Contract EPA-68-01- 
0724. 496p. (OSURF—3484). NTIS, PC A21/MF AOl. 

A comprehensive model for mine drainage simulation and 
optimization of resource allocation to control mine acid pollution in 
a watershed has been developed. The model is capable of: (a) 
Producing a time trace of acid load and flow from acid drainage 
sources as a function of climatic conditions; (b) generating continu- 
ous receiving stream flow data from precipitation data; (c) predicting 
acid load and flow from mine drainage sources using precipitation 
patterns and watershed status typical of ‘worst case’ conditions that 
might be expected, e.g., once every 10 or 100 years; and (d) 
predicting optimum resource allocation using alternative methods of 
treatment and/or abatement for ‘worst case’ conditions during both 
wet and dry portions of the hydrologic year. 


50665 Environmental analysis technique for coal conversion pro- 
cess studies. Peduzzi, M.P.; Nichols, D.G. (West Virginia Univ., 
Morgantown, WV). pp 1-6 of In Energy and the environment. 
Theodore, L. (ed.). Dayton, OH; American Institute of Chemical 
Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 
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An environmental analysis and impact evaluation technique 
has been developed for application to alternative processes for 
converting coal to other forms of energy by determining which 
aware process would have the least impact on the environment. 

The method involves the determination of individual index values 
for each process step representing a sequence of subcategories of the 
environmental classes considered. The matrix of index values are 
then used to generate an overall environmental impact index for 
each alternative process system for each proposed location. The 
— is demonstrated on three different processes for converting 

to electrical power, namely woot combustion in a pulver- 
ood fuel iler system with stack gas clean-up, coal gasification to 
low-Btu gas followed by combined-cycle power generation, and the 
solvent refining of coal followed by a conventional combustion 
system. These processes have been evaluated at various sites to 
deduce the sensitivity of the results to geographic differences. 


50666 Ambient air quality assessment for the SYNTHANE coal 
gasification pilot plant. Scott, R.L.; Mulvihill, J.W. (Pittsburgh 
Energy Research Center). pp 7-18 of In Energy and the environ- 
ment. Theodore, L. (ed.). Dayton, OH; American Institute of 
Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The U. S. Energy Research and Development Administration 
is supporting the development of the S NE process for 
synthetic pipeline Sas pr uction from coal at the Pittsburgh Energy 
Research Center. The development of this technology is progressing 
in conjunction with studies of technological environmental implica- 
tions. This paper briefly describes one facet of the SYNTHANE 
development efforts; namely, the initial background air quality moni- 
toring study conducted during February and March 1976. A descrip- 
tion is provided regarding the site characteristics and the associated 
air monitoring system for the SYNTHANE pilot plant. The observa- 
tions made regarding the results of this initial study indicate that the 
background ambient air qualities are at such a level as to be sensitive 
to any local emission sources. This situation plus the plans for 
continued ambient air monitoring will make this effort significant in 
assessing the air quality impacts of coal gasification. 


50667 Sociocultural and institutional constraints on energy devel- 

in the arid west. Linke, D.M. (US Bureau of Reclamation, 
Salt Lake City). pp 174-180 of In Energy and the environment. 
Theodore, L. (ed Dayton, OH; American Institute of Chemical 
Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The issues concerning the people of San Juan, Kane, Con- 
verse and Campbell Counties are serious. If coal development 
occurs, the impact on the way of life of all people will be immediate 
and far-reaching. These cases are neither isolated or unique. Their 
applicability to other western coal resources is striking. Their por- 
tent should be heeded when preparing to develop western coal. 


50668 Characterization of pollutants exiting coke quench towers. 
Laube, A.H. (John Jeffery York Research Corp., Stamford, CT); 
Edlund, C. pp 260-267 of In Energy and the environment. Theodore, 
tise Dayton, OH; American Institute of Chemical Engineers 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

Preliminary results indicate that most of the problems antici- 
pated in testing emissions of a coke quench tower have been re- 
solved or minimized through use of a high volume sampling rate, in- 
stack cyclones to knockout most of the mechanically entrained 
moisture, a warm dry air purge of the pitot tube, immediate interpre- 
tation of recorded velocity profiles, and concurrent calculation of 
flow rate settings. 


River, railway and road had to make way for the open cast 
ae 28: No. 2, 61-62(Feb 1977). (In pA 
 -al 
paren @ m moving the riverbed of the Erft, the 
railway | line N ae and a roadway, actions which set barriers 
for the progress of the brown coal open cast mine Frimmersdorf. 
50670 Reclamation of coal mine wastes in New Brunswick. 
Abbott, D.; Bacon, G.B. (Research and Productivity Council, New 
Brunswick, Can.). CIM Bull; 70: No. 781, 112-114(May 1977). 
The major factors limiting the establi of vegetation on 
the shale and sandstone wastes at Minto are high exchange acidity 
and low pH (shale pH 4-5, sandstone af les thee a In the first 
revegetation program (1967-74), 3.8 ion trees were planted with- 
out grading on 4,000 acres (red, oa aan and black 
locust). White dutch and sweet clover, birdsfoot trefoil and red t 
were established in selected areas, and ponds were stocked wi 
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brook trout. In the second phase of reclamation, beginning in 1979, a 
comprehensive plan will initiated which will allow for forest 
production, wildlife development and recreational activities. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 50707, 50734, 50803, 50848 


(BM-RI—8217) Methods of determining the orientations 
of bedrock fracture in southwestern Pennsylvania and north- 
ern West Virginia. Bench, B.M.; Diamond, W.P.; McCulloch, C.M. 
(Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh Mining a 
Safety Research Center). 1977. 9p. of Mines, Washington, DC 

This report describes photolineaments obtained from stereo- 
scopic coun of vertical aerial photographs and by the Ronchi 
grating study of aerial photoindex sheets. The photolineaments are 
compared with the trends of oriented fracture systems procured by 
measuring the compass direction of joints in bedrock. The relative 
reliability of the methods is shown and the results presented in 
graphical, tabular, and written form. Analyses of field measurements 
of strikes of bedrock joints in the project area indicate for the most 
part two intersecting sets of major joints oriented N 76° W—N 15° 
E, and N 57° W—N 27°E. The analyses of lineaments determined by 
stereoscopic examination of aerial photographs show dominant 
trends of lineament zones of weakness to be an average of N 65° 
W—N 20° E. Analysis of lineaments found by Ronchi grid viewing 
of aerial photoindex sheets indicate dominant trends of N 70° W—N 
27° E. The three methods give similar findings and verify the work 
of previous authors. The Ronchi grid method is a useful guide, but it 
cannot be substituted for the two more painstaking methods. 


Representativeness of physical and mechanical 
tics of rocks coal seams, and methods of them. 
B.V.; Bruiko, Yu.P.; Dymna, A.I. (Donbass Scientific- 
esearch Lab., Rostov, USSR). Sov. Min. Sci. (Engl. Transl.); 12: 
No. 3, 235-237(1976). 
Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 3, 3-6(1976). 


In recent work on p! its and coal-winning technology, 


P 
increasing use has been made pn the results of laboratory research on 


the physical and mechanical ies of the surroun country 
rocks, in particular their mec’ strengths. The effectiveness of 
engineering solutions largely depends on the representativeness of 
the parameters under investigation—their error of measurement and 
spatial variability within the regions of solid rock to which the 
results of tests on individual samples are to be extended. In estima- 
tion of the strength of rocks, information is usually provided by 
drilling cores. Of course, during drilling there is partial crushing of 
the core, especially in fissured and mechanically weak strata. Owing 
to this selective crushing of the rock material extracted from the 
borehole and brought to the laboratory, it does not entirely represent 
the drilling solid rock; it is biased toward samples with high 
— Preparation of samples for laboratory tests involves sepa- 

the core into specimens of geometrically regular or semiregu- 
oe shape. Specimens which meet requirements (exact correspon- 
dence to the standard shape and size, and absence of cracks, surface 
flaking, and other defects) can usually be obtained only from the 
strongest unbroken fragments. Thus during divison of the core there 
is a further reduction in the resentativeness of the 
samples.Furthermore, the values of the breaking loads created by 
laboratory presses and used to calculate the compressive breaking 
strength, tensile strength, etc., depend to some extent on the care 
with which the speci are prepared, the skill of the laboratory 
workers, and other subjective factors. 


50673 Deformation of coal masses. Aksenov, V.K.; Fedorenko, 
V.K.; Shtein, M.Sh. (Inst. of Mi Novosibirsk, USSR). Sov. Min. 
Sci. (Engl. Transl.); 12: No. 2, 144-148(1976). 

Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 2, 21-26(1976). 


Recent reports claim that the plastic pro; of rocks must 
be taken into account as well as their elastic ~ te  heweate 
this connection an investigation of the laws of deformation of both 
rock masses and rock specimens is both extremely important and 
potentially fruitful. In the Institute of Mining of the Siberian Branch 
of the Academy of Sciences of the USSR the deformability of rocks 
in situ is determined by means of a self-activated hydraulic device 
consisting of a hydraulic gage and a flowmeter attachment. Sound- 
ing of the rocks is performed by i hydraulic gages in bore- 
holes. The p—V is obtained by the gage along the 
borehole and loading its individual sectors. Comune s of the pres- 
sure p and the measured volume of liquid V in the hydraulic system 
to the stresses and deformations of the borehole sector under investi- 

tion is performed. Numerous tests on rocks and coals of the 
uzbass have been performed with this equipment. 
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50674 (PB—262526) Ownership and land use constraints upon 
the recoverability of coals: a methodology and test case. Open file 
report. Young, R.A.; Stepko, G. Jr. (West Virginia Univ., Morgan- 
town (USA). t. of Geology and Geography). 1976. Contract 
G0155159. 94p. NTIS, PC A05/MF AOI. 

This report considers the manner by which land use and land 
ownership patterns may reduce the availability of coal reserves. The 
applicability of various information sources for such a study is 
examined, and a methodology is outlined in which land use, surface 
ownership, and mineral ownership data may be collected and inter- 
preted at the county level. A variable scale grid mapping system was 
devised to display the interrelationships between surface land use, 
ownership, and the distribution of coal deposits. This methodology 
was then used to analyze potential coal availability within Mononga- 
lia County, West Virginia, a major coal-producing county, which 
still has sizable coal reserves. 


50675 Role of chemisorption in the mechanism of gas bursts. 
Muchnik, S.V. (Inst. of Mining, Novosibirsk, USSR). Sov. Min. Sci. 
(Engl. Transl.); 12: No. 2, me ray de | 

Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 2, 75-82(1976). 

A gas burst is a chain reaction of degradation of gas-bearing 
stressed coal, due to chemisorption of methane molecules, adsorbed 
in the micropore space, on free radicals formed by rupture of 
chemical bonds of coal macromolecules. The primary free radicals 
needed for excitation of the reaction are formed by changes in the 
state of stress of the coal. For the development of a chain reaction 
there must be a high concentration of overstressed bonds in the coal 
—. and this depends on the rock pressure and on the additional 
oads of a tectonic nature. In the course of the degradation reaction, 
part of the energy of chemisorption is expended on desorption of 
unreacted adsorbed methane, causing a rise in gas pressure in the 
seam at the source of the burst and rapid gas evolution from exposed 
surfaces of the seam. The suggested mechanism enables us to com- 
pile a positive energy balance of the gas burst phenomenon and to 
determine the efficiency of the destructive factors, which was found 
to be of the order of 0.1-1 percent. 


50676 Stress-strain state of solid coal during shield extraction of 
thick inclined seams. Tomashevskii, L.P.; Aksenov, V.K.; Sen’ko, 
L.S.; Kuzin, G.S.; Borisov, Yu.E. (Inst. of Mining, Novosibirsk, 
USSR). Sov. Min. Sci. (Engl. Transl.); 12: No. 3, 319-323(1976). 

Translated from Fiz. teh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 3, 104-109(1976). 

Since the fifties, attempts have been made in the Kuzbass to 
work thick inclined seams by pillars to the dip using shield supports, 
including shields of streamlined and parabolic form on rollers, 
tracks, etc. However, owing to technical imperfections, malfunc- 
tions, and low efficiency, the supports tested have not found exten- 
sive practical use. To improve both ——— safety and perfor- 
mance, the Kuzbass Scientific-Research Coal Institute, working in 
conjunction with the Tsentral’naya Colliery, has developed and 
introduced SK shield supports for use in seams 3-6 m thick with a 
dip of 40-55° On the basis of these investigations the following 
conclusions may be drawn. According to the hydraulic gage read- 
ings, the zone of abutment pressure due to the previously worked 
shield pillar extends for 24-26 m along the seam strike with a 
maximum near the worked-out area. The abutment pressure zone 
ahead of the shield pillar extends for 28 m to the dip and reaches a 
maximum at the center of the width of the shield pillar. The overall 
stress field due to the previously and presently worked shield pillars 
has a maximum at the boundary of the worked-out area. Data on the 
stress distribution in solid coal have been used to develop facilities 
for mechanized coal extraction in a shield face by a machine of the 
frontal attack type (conveyerized plow) operating in the zone of 
completely extruded coal with a low breakage energy. 


50677 Assessment of the stressed state of marginal zones of coal 
seams by electrometry. Tarasov, B.G.; Dyrdin, V.V.; Ivanov, V.V. 
(Kuzbass Polytechnical Inst., Kemerovo, USSR). Sov. Min. Sci. 
(Engl. Transl.); 12: No. 3, sere. 

Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 3, 126-129(1976). 

The distribution pattern of geoelectric currents around mine 
workings was examined in a previous communication. It was estab- 
lished that the distribution pattern of natural currents ahead of the 
faces of development and mining-out workings corresponds to the 
mechanical stress distribution. This led to the question of a compari- 
son of electrometric methods with existing methods for assessing the 
stressed state of rock masses. For this purpose comparative experi- 
ments were conducted in the Severnaya, Nogradskaya, 
Tsentral'naya, and Koksovaya collieries the Kuzbass. As the initial 
methods for assessing the stressed state the following were used: (a) 
the method of hydraulic gages; (b) the yield of drilling fines; (c) the 
moisture distribution; and (d) insertion of a punch into the bottom of 
a borehole. Two electrometric methods were tested: (a) the natural 
potential distribution; (b) the effective resistance distribution. The 
initial methods for assessing the stressed state of rock masses are 
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familiar and have been used in various Soviet coalfie! 
dynamic phenomena and to solve a number of tec 

lems. Electrometric methods have been developed only withi 

last decade. — a VNIMI team aoe oe se of : 
ground low-frequency sounding to i in pits o 
the Kizelovsk coalfield. This is an integral method a ing one to 
distinguish zones of elevated and reduced effective resistances of the 
rock mass ahead of the face of a working. 


50678 Coal Muir, W.L.G. (ed.). San Francisco; 


Miller Freeman Publications, Inc. (1976). 664p. (CONF-7605136—). 


From 1. international coal exploration ——s London, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

The First International Coal Exploration Symposium was 
held at London, England, May 18—21, 1976. Twenty-five papers 
have been entered individually into EDB and ERA and two into 
EAPA also. After three general on world coal reserves and 
their distribution, coal supply demand forecasting, etc., the 
papers deal with various specific exploration methods, and methods 
of integrating various methods into an efficient overall operation. 
The storage and retrieval of the information obtained and computer 
techniques for yee evaluation and mine planning are discussed. 
Coal reserves an production in several countries are given. 


(LTN) 


50679 Place of exploration in the international coal mining indus- 
try. Ezra, D. (National Coal London). pp 48-62 of In Coal 
exploration. Muir, W.L.G. (ed.). San Francisco; Miller Freeman 
Publications, Inc. (1976). 

From 1. international coal exploration ay reg London, 
United an of Great Britain and Northern Ireland (UK) (18 
May 1976). 

See CONF-7605136—. 

The challenge facing the coal industry is simply this: its 
reserves are vast, but it is relatively difficult to extract and difficult 
to use; this is the opposite of the case of oil, where the reserves are 
limited, but it is relatively easy (once discovered) to extract and to 
use. The best estimates of the likely demand for coal in the year 2000 
suggest a near-doubling of present levels, and, provided we can 
make — on the problems of extraction and utilization, I am 
fairly confident that an expansion of demand of this magnitude will 
materialize. And it is these estimates which are giving rise to the 
growth in exploration meee today. EEC policy is to reduce the 
level of import dependence of the Community from some 62 percent 
in 1974 to 50 percent or if possible 40 percent by 1985. 


50680 Distribution and resources of world coal. Matveev, A.K. 
(Moscow State Univ.). pp 77-88 of In Coal exploration. Muir, 
W.L.G. (ed.). San Francisco; Miller Freeman Publications, Inc. 
(1976). 

From 1. international coal exploration eonpenens London, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

. See CONF-7605136—. 

The report describes the Map of Coal Fields of the World. It 
presents the principles of compilation of the map, regularities of the 
distribution of cont fields of world and approximate total geo- 
logical reserves. The necessity for continued and coordinated inter- 
national calculation of coal reserves is ——— This full color map 
with 15 separate colors consists of eight which, when trimmed 
and mounted as one full map, measure ximately 106 by 47 
inches. The projection is Equatorial ormal, and the scale is 
1:15,000,000. Detailed insets of Antarctica, the British Isles, and 
Central Europe are included. A 76 page booklet alphabetically 
indexing all coal deposits shown and listing country and coordinates 
for location of the d it accompanies the map. The is avail- 
able through Miller Freeman Publications, Inc., Boo! Dept., 
500 Howard Street, San Francisco, California 94105, U.S.A. 


50681 Objectives and organization of coal exploration projects. 
Adams, D.H. — of In Coal exploration. Muir, W.L.G. (ed.). 
San Francisco; Miller Freeman Publications, Inc. (1976). 

From 1. international coal exploration symposium; London, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

See CONF-7605136—. 

The recoverable resources of coal in the USA are estimated 
to be about 1.5 trillion tons, i.e., sufficient for thousands of years at 
the — rate of production. The quality of this coal varies from 
the highest quality metallurgical to lower grade steam coals, 
subbituminous coal and lignite (the rocky impurities and their distri- 
bution, sulfur content, calorific value, susceptibility for beneficiation, 
location, seam thickness and depth, etc., also vary appreciably). The 

roblem in the USA at present is not that of ing coal, but of 
nding the deposits most favorable for exploitation in the near future 
in the a of feasibility of low mining costs, quality, calorific value, 
susceptibility of beneficiation, low transport cost, sulfur content, etc. 
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Considerable exploration effort may be necessary on more than one 
it to determine the deposit most suitable for commercial exploi- 
tation. These steps involve reconnaissance, initial leasing, exploration 
drilling and geologic mapping, preliminary evaluation, leasing of 
total project, development drilling and engineering feasibility study. 
From the drilling core samples, information on the reserves, coal 
uality, type of beneficiation needed, geologic structure, depth, seam 
thickness, overburden and roof problems, methane, sulfur, etc. is 
obtained for use in the feasibility study. In general, eastern coal has 
certain quality advantages: low volatile matter, high fixed carbon, 
high fluidity, high coke strength and yield, but as a negative often 
has a high sulfur content. Western coal is of relatively low quality, 
involves long transport to most markets and involves leasing prob- 
lems but usually has a relatively low sulfur content. (LTN) 


50682 Application of wireline logging to coal explora- 
tion. Reeves, D.R. (BPB Industries (Instruments) Ltd., East Leake, 
Eng.). pp 112-128 of In Coal exploration. Muir, W.L.G. (ed.). San 
Francisco; Miller Freeman Publications, Inc. (1976). 

From 1. international coal exploration symposium; London, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

See CONF-7605136—. 

Wireline logging techniques have been used in coal explora- 
tion for over twenty years but until recently only with limited 
success. Early logs were run oy | oilfield equipment or simply 
resistivity measurements, but with the introduction of specially de- 
signed density tools, more accurate and important information could 
be obtained, stimulating the importance of the technique. Current 
applications utilize wireline Gaelgnes in two fields: the — 
application, related to acquiring more geological information in both 
cored and non-cored holes for correlation, lithology and coal thick- 
ness. With the improvements in tool design and calibration tech- 
niques, a second field of petrophysical ysis of the coal itself is 
being developed, and although still at an early stage, regular analysis 
of ash content and, in some favorable cases, rank, can already be 
made. In the future, Field Digitization and Computer Analysis will 
become standard and will enhance all present applications. Slimline 
formation resistivity measurement devices are just being introduced 
and will give an important additional parameter for petrophysical 
analysis, while the introduction in the near future of special sonic 
logs will open a third field of application: rock strength. 


Recent developments in coal petrophysics. Lavers, B.A.; 


50683 
Smits, L.J.M. (Shell Internationale Petroleum Co., The Hague). pp 
129-152 of In Coal exploration. Muir, W.L.G. (ed.). San Francisco; 


Miller Freeman Publications, Inc. (1976). 

From |. international coal exploration symposium; London, 
ee ee of Great Britain and Northern Ireland (UK) (18 

a " 

. Sen CONF-7605136—. 

In 1973 a major program of coal exploration was initiated by 
Shell Companies operating in various parts of the world. While it 
was recognized that Coal Petrophysics was still a fairly new and 
inexact science, a policy decision was made at the outset to log every 
borehole. Routine logging for coal requires a suitable package of 
wireline instrumentation, purpose designed to do the necessary job at 
low cost. The tools must be slim hole (2 OD), have good vertical 
resolution and provide well-calibrated and repeatable measurements 
of formation density, hydrogen index (neutron), natural gamma ray, 
resistivity and caliper; the pressure and temperature ratings of the 
tools can be very low. Operations have become quite extensive and 
there are now 12 logging units working for Shell in South Africa, 
Botswana, Swaziland, Indonesia, Sarawak, Australia and Canada. 
Several of the units have been built to fit into two 700 pound 
packages for transport by light helicopter. This level of activity is 
supported by production department petrophysical engineers. The 
logs are used as qualitative geological tools for coal seam identifica- 
tion, correlation and characterization; and quantitatively to estimate 
the commercial properties of the coals. An integrated computer 
system develo) to handle coal core analyses and petrophysical 
evaluation is described. 


50684 Seismic surveying and mine planning: their relationships 
application. Clarke, A.M. (National Coal Board, London). pp 
158-191 of In Coal exploration. Muir, W.L.G. (ed.). San Francisco; 

Miller Freeman Publications, Inc. (1976). 
From |. international coal exploration symposium; London, 
mw of Great Britain and Northern freland (UK) (18 

a ‘ 
. See CONF-7605136—. 

Reasons are given for the extended history (until the last three 
years) of misunderstanding of needs and capabilities on the part of a 
technically sophisticated international coal mining industry, long in 
need of results which have been technically feasible from seismic 
surveying, and a similarly large and sophisticated international seis- 
mic surveying industry, often in need of contract work. As part of 
the main theme of the paper, and illustration of when, where and to 
what extent seismic surveying is called for in coal mining, a descrip- 
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tion is given of the place of seismic surveying in the three-phase 
logical sequence of exploration in the search for new mine sites. It is 
then shown that, in existing mines, consideration of the best balance 
of mining effort applied on a moving annual basis between (a) 
exploration for disturbances to the continuity of production, (b) 
insurance against them and (c) the loss of revenue and the effort 
likely to be expended in recovering from unexplored uninsured 
disturbances—provides the best forum for integration of seismic 
exploration into normal practice at existing mines. The long estab- 
lished Geosimplan approach to test these balances within a mine is 
briefly outlined. Finally, it is pointed out that after three years’ 
continuous use on a multicrew basis in the UK, coal mining seismic 
surveying is still in its infancy. The paper concludes with a brief 
review of the current development objectives in coal mining seismic 
surveying in the UK. 


50685 Seismic methods for the delineation of coal deposits. Daly, 
T.E.; Hagemann, R.F. (Resources Engineering and Management 
International, Denver). pp 192-226 of In Coal exploration. Muir, 
W.L.G. (ed.). San Francisco; Miller Freeman Publications, Inc. 
1976). 

C » From 1. international coal exploration symposium; London, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

See CONF-7605 136—. 

The paper deals with the present use of seismic surveys in the 
coal industry and explains how data acquisition techniques are 
adapted. The processing and the problems of interpreting the data 
are then covered. The paper concludes with a look at areas needing 
further research in order to make the seismograph a more useful tool 
to the coal industry. 


50686 In-seam seismic exploration techniques. Krey, T.C. 
(Univ., Hamburg). pp 227-255 of In Coal exploration. Muir, W.L.G. 
(ed.). San Francisco; Miller Freeman Publications, Inc. aig J 

From 1. international coal exploration —, ndon, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

See CONF-7605 136—. 

Surface seismic methods do normally not succeed in detecting 
faults with a throw of a few meters only on account of the rapid 
attenuation of high frequencies. Therefore the seam wave seismic 
method was developed, which uses waves guided by the seam. After 
a short presentation of the theoretical background of seam waves the 
practical execution of surveys using these waves underground is 
reported. Sources and receivers may not only be planted in galleries 
and faces, but also in drilled holes. Both transmitted and reflected 
seam waves are observed and evaluated. With transmitted seam 
waves, useful information could be obtained up to a distance of more 
than one kilometer, whereas the recognition of reflected waves 
seems to be limited to a distance of up to about 100 times the seam 
thickness. Within these ranges the seam wave seismic method has 
very often successfully assisted mine planning in western and central 
Europe during the last decade. Various results are discussed. There 
are still some technical and physical impediments which impair the 
new method to a certain a. and which call for improvements as 
is the case more or less wit! methods of exploration geophysics. 
With seam waves the main problems arise from the following 
reasons: equipment must be firedamp-proof; the desired type of seam 
waves should be produced exclusively or at least to a high percent- 
age in order to avoid undesired noise. These and other problems 
concerning the possible pro in the promising seam wave seismic 
method are briefly disc’ 4 


50687 exploration techniques applied to Western 
United States coal deposits. Hasbrouck, W.P. (Geological Survey, 
Denver); Hadsell, F.A. pp 256-287 of In Coal exploration. Muir, 
ase. (ed.). San Francisco; Miller Freeman Publications, Inc. 

From 1. international coal exploration symposium; London, 
United Kingdom of Great Britain and Northern freland (UK) (18 
May 1976). 

See CONF-7605136—. 

Coals at strippable depths in the Western United States gener- 
ally are thick, low grade, often severely a and split, and 
variable in thickness within short distances. , Outcrops Over vast 
stretches of the Western Plains are either concealed or . For 
deposits such as these, drilling and stratigraphic correlation have 
been the mainstays of most premining programs. Now, however, 
geophysical techniques present an economically attractive means of 
augmenting geologic and borehole data: by reducing the number of 
drill holes required to delineate and evaluate a deposit, geophysical 
preening can decrease overall costs of coal exploration. Results 
from the joint coal geophysics research pro of the U.S. Geo- 
logical Survey and the Colorado School of Mines indicate that for 
strippable coals of the Western United States: (1) high-precision 
gravity surveys can be used to locate cutouts of thick coal seams; (2) 
burn facies can be mapped effectively and quickly with magnetic 
methods; (3) seismic seam waves can be observed when seam bound- 
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aries are well defined; (4) combination of borehole logging, seismic 
seam-wave certification, and shallow seismic reflection techniques is 
the preferred geophysical exploration method when precise mapping 
is required. 


50688 Estimating the potential of a coal basin. Wilson, R.G. 
(CRA Exploration Party Ltd., Melbourne). pp 374-400 of In Coal 
exploration. Muir, W.L.G. (ed.). San Francisco; Miller Freeman 
Publications, inc. (1976). 

_ From 1. international coal exploration symposium; London, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

See CONF-7605136—. 

The task of estimating the potential of a coal basin includes 
four major elements viz. regional geological appraisal; engineering 
and reverse economic studies; detailed evaluation of coal deposits; 
and feasibility studies. This paper restricts itself to the regional 
geological aspects of the problem. It proposes the formulation of a 
predictive model of a coal depository based upon an understanding 
of coal as a sedimentary rock, a knowledge of the geological factors 
influencing coal properties and an understanding of the depositional 
environment of coal bearing strata. The principles on which the 
model is based i.e., the genesis of coal type and coal rank and the 
effects of the tectonic setting of a coal basin are discussed, and the 
paper concludes with a brief methodology. 


50689 Coal petrography as an exploration aid in the west Circum- 
Pacific. Strauss, P.G. (Robertson Research Party Ltd., Sydney); 
Russell, N.J.; Bennett, A.J.R.; Atkinson, C.M. pp 401-443 of In Coal 
exploration. Muir, W.L.G. (ed.). San Francisco; Miller Freeman 
Publications, Inc. (1976). 

From 1. international coal exploration symposium; London, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

See CONF-7605136—. 

The advantages of utilizing microscopic techniques on coal 
sampled in the field are often not sufficiently appreciated. Normally 
the results are valid for weathered samples in contrast to more 
conventional chemical analyses. The techniques involved in field 
sampling and in the determination of the rank and type of coal are 
briefly reviewed. A range of examples are presented, taken from 
initial exploration surveys in the west Circum-Pacific region. The 
interpretation of the petrographic results assists in a variety of ways 
in providing a preliminary geological and economic evaluation of a 
coal deposit. An attempt is made to summarize the coal-type prov- 
inces throughout the region. 


50690 Computer evaluation and classification of coal reserves. 
Smith, W.H. pp 450-462 of In Coal exploration. Muir, W.L.G. (ed.). 
San Francisco; Miller Freeman Publications, Inc. (1976). 

From 1. international coal exploration symposium; London, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

See CONF-7605136—. 

It is now possible to store in a data bank and later retrieve in 
map format all of the data concerning a mining operation that is 
required for land management, geological evaluations and mining 
engineering. This mapping requires a coal data base containing all 
the specific information obtained during the exploration and evalua- 
tion program. The build-up of this base is described with its storage 
and retrieval system. The calculation of coal reserves by computer is 
described and the method of excluding areas in which the seam is 
too thin or absent. Reserves can be classified, for example, by ash or 
sulphur content. Conversion of existing records to establish a fully 
integrated coal data base capable of producing structure contour 
maps, coal isopach maps, and complete reserves estimates, will take 
some time but can be built up a module at a time. 


50691 Coal exploration techniques and tools to meet the demands 
of the coal industry. Svendsen, W.W. (Longyear Co., Minneapolis). 
pp 464-483 of In Coal exploration. Muir, W.L.G. (ed.). San Francis- 
co; Miller Freeman Publications, Inc. (1976). 

From 1. international coal exploration symposium; London, 
United Kingdom of Great Britain and Northern ireland (UK) (18 
May 1976). 

See CONF-7605 136—. 

Strip mining and auger mining in the United States have 
expanded while underground mining has declined. This has changed 
exploration to increase the mobility, speed and instrumentation of 
the drilling rig and to produce larger core samples. Types of data 
needed to decide what mining method to use are discussed. Degass- 
ing techniques and methane gas recovery and techniques are re- 
viewed. Wireline equipment, operating techniques, applications and 
advantages are discussed. Improved equipment for deep, difficult 
explorations to reduce costs and time are described. Global field and 
<itese drilling experience and techniques are compared. Instru- 
mentation needs and advantages in reducing costs and improving 
information are presented. 
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50692 Development and adaptation of drilling equipment to coal 
exploration. Shaw, K. (National Coal Board, London). pp 484-518 of 
In Coal exploration. Muir, W.L.G. (ed.). San Francisco; Miller 
Freeman Publications, Inc. (1976). 

From 1. international coal exploration symposium; London, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

See CONF-7605136—. 

The paper discusses the modifications made to exploration 
drills and equipment to fit them to the special conditions to be found 
in the exploration for coal. It considers the subject under the 
following headings: in underground drilling the machines and equip- 
ment have to be adapted to confined spaces and stringent safety 
regulations. Wire line ne has been adapted to drill upwards. 
In-seam drilling is done for methane drainage and to prove the 
continuity of the seam or locate discontinuities. Surface drilling is 
classified as shallow/medium and deep drilling. Oil well drilli 
equipment has proved successful and given much improved dri 
= — drilling equipment used in the Wimpey Sealab is 

lescribed. 


50693 Main principles of exploration of coal deposits in the 
USSR and new problems of e: methods at the present stage. 
Terentev, E.V. pp 520-538 of In Coal exploration. Muir, W.L.G. 
(ed.). San Francisco; Miller Freeman Publications, Inc. (1976). 

From 1. international coal exploration symposium; London, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

See CONF-7605136—. 

Russian methods for the exploration of coal deposits and the 
development of coal mines are described. Generally, detailed mono- 
graphic descriptions have been prepared for all the coal basins and 
deposits in the USSR. It is estimated that the USSR has coal reserves 
of 6.8 x 10'* tonnes. Coal production was 510 million tonnes in 1960, 
701 million tonnes in 1975 and 790-810 million tonnes is the goal for 
1980. The trend is to larger mines and one mine is quoted at 35 
million tonnes per year, although the average large surface mine 
appears to be 8 to 12 million tonnes per year. Potential mines are 
evaluated after preliminary discovery and exploration and, if the 
results are encouraging, the work progresses to more detailed exami- 
nation by drilling to determine seam thickness and structure, map- 
ping of faults, study of physical and mechanical properties of flow 
and roof strata, hydrogeology, gas content and possible hazards 
(silicosis, spontaneous combustion, rock bursts, temperature, etc.). 
When all these data are collected, a large number of alternative 
mining possibilities are evaluated. Although the optimum method 
may only be 5 or 6 percent better, on a large enterprise this is 
sufficient to justify the collection of sufficient accurate data. (LTN) 


50694 Exploring coal deposits for surface mining. Wier, C.E. 
(AMAX Coal Co., Indianapolis). pp 540-564 of In Coal exploration. 
Muir, W.L.G. (ed.). San Francisco; Miller Freeman Publications, 
Inc. (1976). 

From 1. international coal exploration apapeaenys London, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

See CONF-7605136—. 

Exploration for coal consists of four stages: Preliminary in- 
vestigation, reconnaissance of favorable area, detailed exploration of 
project area, and evaluation. There are many procedures and deci- 
sions in each stage and each stage, after the first, depends on 
information obtained in previous stages. The first task in preliminary 
investigation is to do thorough library research. Many bibliographies 
on coal are available to aid in this search for information. After 
available information is digested, the geologist visits the area and 
does a regional reconnaissance. This should include seeking informa- 
tion from members of local government agencies. After a favorable 
area is chosen, depending on availability of geologic information, a 
reconnaissance geologic mapping program may be desirable. A few 
drill holes may be required to see if coal seams are present or to 
determine the approximate quality. When considering a restricted 
area, further and more detailed geologic mapping may be required. 
Detailed drilling will be required. A drilling program affords the 
best opportunity to obtain a large amount of information. The coal 
seam can be seen in a core, geophysical logs help with correlation 
and seam evaluations, and samples can be collected for analysis. The 
data collected are evaluated by plotting on maps. Iso lines showing 
thickness of overburden, thickness of coal, overburden to coal ratio, 
structure, percent ash, percent sulfur, etc., quickly show desirable 
and undesirable areas. If the report that is written at this stage is 
favorable, a full scale feasibility study is made. Results of this study 
determine if the project is carried forward into development. 


50695 Exploration and geological structure of coal measures in 
Western Canada. Ball, C.W. (Canex Placer Ltd., Vancouver, BC). pp 
566-585 of In Coal exploration. Muir, W.L.G. (ed.). San Francisco; 
Miller Freeman Publications, Inc. (1976). 
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From 1. international coal exploration as London, 
Unit-d Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

See CONF-7605136—. 

Exploration for coal in Western Canada is concentrated in 
Jurassic, Cretaceous and Tertiary sub-basins each of which tends to 
be characterized by coal of a ific rank. With the exception of the 
Plains Region of Alberta and tchewan, the main coal measures 
have suffered intense folding and thrust faulting with consequent 
distortion and disruption of the individual seams. Further complica- 
tions are caused by normal faulting. The seams often show steep 
= and correlation is difficult on account of facies changes and 
lensing out of the coal seams. Exploration involves diamond drilling, 
rotary test wells and the use of electro-logs. Adit entries are driven 
in order to obtain samples for extensive laboratory testing. Areas of 
coking coal in the Foothills and Rocky Mountain regi require 
close grid testing for correlation and gauging the quality. On 
account of recent demands for thermal coal, the lower rank lignitic 
and sub-bituminous coals in the Tertiary basins are being brought 
closer to the production stage. The potential reserves of coal for 
coking, thermal and chemical uses are considered to be quite ade- 
} ges for future requirements. However, the structural complexity of 
the geology will continue to pose a challenge for the mining engi- 
neers in continuing to meet rising costs. 


50696 Financial considerations in evaluating newly discovered 
coal deposits and ventures. Hammes, J.K. pp 586-608 of In Coal 
exploration. Muir, W.L.G. (ed.). San Francisco; Miller Freeman 
Publications, Inc. (1976). 

From 1. international coal exploration symposium; London, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

See CONF-7605136—. 

Coal financing, whether of the early stages of exploration or 
of project development, is becoming more difficult as projects 
become larger and more remote, and as environmental and other 
uncertainties increase. This problem becomes even more complex 
when multinational companies are exploring and developing projects 
on an international basis. A discussion of ial considerations in 


the exploration and evaluation phase is presented. Emphasis is on 
international aspects such as problems introduced by exchange rate 
fluctuations, and questions of financing exploration. Increased com- 
oy of evaluation process for international projects is reviewed. 


inancial considerations which should be taken into account in the 
provisions of coal sales agreements and work contracts negotiated 
during this phase are covered. 


50697 Consumer coal criteria as a guide to exploration. Schmidt, 
R.A. (Electric Power Research Inst., Palo Alto, CA). pp 610-635 of 
In Coal exploration. Muir, W.L.G. (ed.). San Francisco; Miller 
Freeman Publications, Inc. (1976). 

From 1. international coal exploration sym 
United Kingdom of Great Britain and Northern 
May 1976). 

See CONF-7605136—. 

Exploration for coal resources and reserves will fall short of 
meeting consumer requirements unless coal quality factors are con- 
sidered together with those pertaining to quantity. Standard coal 
analyses are useful and convenient, but are not universally available; 
even when available, such data do not necessarily represent the 
behavior of coals under conditions of use. As a result, deposits of 
coal-bearing rocks that otherwise may be targets for intensive explo- 
ration could prove to be of limited potential. An assessment of 
resource/reserve data from the standpoint of criteria for optimum 
use in electric utility combustion and conversion is presented as a 
guide to future coal exploration. 


50698 Memorandum of the delegation of the Public Power Cor- 
poration (Greece) on Greek lignite. Pa A.; Doganis, E. pp 
636-641 of In Coal exploration. Muir, W.L.G. (ed.). San Francisco; 
Miller Freeman Publications, Inc. (1976). 


From 1. international coal exploration ym eiand (OK) (is 
re! 


ium; London, 
land (UK) (18 


United Kingdom of Great Britain and Northern 
May 1976). 

See CONF-7605136—. 

Greece has no reserves of hard coal, but does have extensive 
deposits of lignite (3,600 million metric tonnes), about half of which 
is estimated to be recoverable. Production was 17.75 million metric 
tons in 1975. Most of this was used for the generation of electricity 
by the state Public Power Corporation, with small amounts being 
used for fertilizers, briquets, etc. Research and exploration programs 
are discussed briefly. (LTN) 


People’s Republic of 
Mozambique country. Neto, J.N. pp 642- 
647 of In Coal — Muir, W.L.G. (ed.). San F isco; 
Miller Freeman Publications, Inc. (1976). 
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From. 1. international coal exploration a London, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

See CONF-7605136—. 

The geology of the Moatize coal deposit (six different seams 
over an area of 200 km?) and the properties of the bituminous coal 
from the seam being mined by surface mining methods are described. 
Reserves are more than 200 million tons and production is 3.6 
million tons (2 million tons of washed coal. (LTN) 


50700 Coal exploration in India. Ghosh, P.K. pp 648-659 of In 
Coal exploration. Muir, W.L.G. (ed.). San Francisco; Miller Free- 
man Publications, Inc. (1976). . 

From 1. international coal exploration symposium; London, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

See CONF-7605 136—. 

Geological work on the coal deposits of India is more than 
100 years old and was instrumental in leading to the “Gondwana- 
land” geological concept Indian coal reserves are about 84,000 
million tonnes and are described with respect to coal type, seam 
characteristics, ashes, moisture, etc. Production, which is national- 
ized, increased to 102.4 million tonnes annually in 1975 and 1976. 
Coal exploration has been mainly by geology and boreholes (one per 
square mile), with more detailed exploration of favorable deposits; 
some geophysical techniques are being introduced. (LTN) 


50701 Coal resources, a continuing assessment. Altschuler, S.Z.; 
Johnston, J.E. pp 282-285 of In Energy and the environment. Theo- 
dore, L. (ed.). Dayton, OH; American Institute of Chemical Engi- 
neers (1976). 5; 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

Coal resources of the United States, as estimated in January, 
1974, total about 4 trillion short tons, of which 437 billion tons 
constitute the coal base (measured and indicated reserves). Approxi- 
mately 200 billion tons of coal in this reserve base is sufficiently low 
in sulfur content (less than 1 percent sulfur) to be used with little or 
no sulfur reduction treatment. Some coals are enriched with traces 
of various elements, notably beryllium and cadmium, which may, 
upon further concentration in ash or other products, become envi- 
ronmentally hazardous. Other minor or trace elements may be 
critical factors in process aaoieep. Unusual concentrations of zinc 
and uranium in coal and lignites o icular coal basins, notably in 
Texas and North Dakota, exemplify opportunities for recovery of 
those resources as well as the inherent properties of coal. It is vital to 
augment conventional evaluation of coal quality with detailed and 
regional analyses of the inorganic constituents in coal. The U.S. 
per meng Survey is currently establishing, in cooperation with 
other federal and state agencies, a national inventory of coal data 
which will be placed in computerized data banks. The data will be 
recoverable not only in written form, but on various scale topo- 
graphic maps in a great number of different combinations. 


50702 Coking coals of Eastern Canada. Botham, J.C.; Donald- 
son, R.J. Glueckauf; 113: No. 1, 26-29(6 Jan 1976). (In German with 
English abstract). 

Existing di its are surveyed, and new pi tion methods 
are reported. Review of industry is followed by qualitative analysis 
of coking coals in view of high sulfur content observed in Eastern 
coals vs. Western coals. 8 refs. 


50703 Coking coals of East Canada. Botham, J.C.; Donaldson, 
J.R. Glueckauf; 113: No. 1, 26-29(Jan 1977). (In German). 

me 2 tabs.; 8 refs. Also published in The Northern Miner 
Apr b 

A survey is presented of the coking coal deposits in East 

Canada and of the special properties of coking coal mined only 
underground. The development of a new colliery, the initial - 
ation of a new preparation _ and the coke oven industry in 
Canada is reported on briefly. 


50704 Geology of the Hat Creek coal deposits. Campbell, D.D.; 
Jory, L.T.; Saunders, C.R. (Dolmage Campbell and Associates Ltd., 
Vancouver, Can.). CIM Bull.; 70: No. 782, 99-108(Jun 1977). 

The Hat Creek coal deposits occur within folded and faulted 
Tertiary (Eocene) strata of the Coldwater Group, which comprises 
weakly lithified shales, siltstones and conglomerates underlying the 
floor and lower flanks of the valley of Upper Hat Creek. This upland 
valley, 16 miles in | and 2-4 miles in width, is located within the 
eastern foothills of Coast Mountains, 120 miles northeast of 
Vancouver, approximately midway between the towns of Lillooet 
and Ashcroft in the Interior Dry Belt of British Columbia. Most of 
the valley floor is covered by till and glacial outwash deposits 
ranging up to 500 feet in depth. Because of this overburden cover, 
the majority of the data on the coal deposit have been obtained from 
diamond drilling. Because of the limitations im; by the lack of 
outcrop, the Tertiary geology at Upper Hat Creek is imperfectly 
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known; however, it ap from correlation with other coal-bearing 
Tertiary remnants in the southern interior of the province that these 
remnants, including Upper Hat Creek, may represent preserved 
ee of the western shoreline of a Tertiary continental sea along 
which deltaic swamps developed and were sustained for unusually 
long stable Sage = giving rise to the world's thickest known coal 
beds. The No. 1 Deposit, at the north end of the valley, is currently 
being explored as an open-pit source of feed for a 2000-MW thermal- 
electric generating plant. The plant-feed coal averages about 28 
percent ash and 6000 Btu/Ib, at 20% moisture, and is subbituminous 
B to C in rank. The No. | Deposit is estimated to contain approxi- 
mately 725 million plant-feed short tons. The inferred coal resources 
south of the No. 1 Deposit may exceed 10 billion tons occurring as a 
coal layer about 1600 feet in thickness. The layer is gently folded and 
block faulted and most of it lies beneath 600 feet or more of cover. 


MINING 


REFER ALSO TO CITATION(S) 50638, 50649, 50651, 50664, 
50672, 50676, 50677, 50678, 50684, 50685, 50686, 50693, 50844, 
50846, 50859, 53197 


50705 (ANL/EMR—1(Vol.3F)) Integrated mined-area reclama- 
tion and land use Volume 3F. A case study of surface mining 
and reclamation planning: Cannelton Mine No. 9-S, Cannelton, West 
Virginia. Bogner, J.E.; Perry, A.O. (Argonne National Lab., Ill. 
(USA)). Feb 1977. Contract W-31-109-ENG-38. 60p. Dep. NTIS, 
PC A04/MF AO1. 

A mountain-top removal coal mining operation in south- 
central West Virginia is examined in this case study. A 2010 acre 
tract that is partly owned and partly leased by Cannelton Industries, 
Inc., has been about half stripped of the 5 Block and 6 Block Coals. 
The surrounding land area is characterized by steep-sided hills and 
generally lacks extensive tracts of level land suitable for agricultural 
or residential/commercial development. The Cannelton operation, 
which has already leveled several ridges, is creating areas which 
may be considered to have a higher land use potential than before 
mining. Although this site is generally isolated from urbanized areas 
and thus from structured regional planning efforts, it merits study as 
an excellent example of an innovating mining technique and integrat- 
ed site-specific mining and reclamation planning. 


50706 (ANL/EMR—l(Vol.4)) Integrated mined-area reclama- 
tion and land use Volume 4. A bibliography of integrated 
mined-area reclamation and land use planning, with annotations. 
Lewis, L.R.; LaFevers, J.R.; Perry, A.O.; Rice, W. Jr. (Argonne 
National Lab., Ill. (USA)). Dec 1976. Contract W-31-109-ENG-38. 
122p. Dep. NTIS, PC A06/MF AO1. 

This bibliography has been compiled for use by planners who, 
within their areas of responsibility, deal with the problems presented 
by surface mining and reclamation. Every effort has been made to 
identify and to annotate those entries considered most useful in the 
development of plans for reclamation and after-mining land use. The 
coverage of varied surface mining and reclamation studies is intend- 
ed to access the reader to documents and works related to legal, 
economic, and technological aspects: materials that treat with proce- 
dural, planning, and regulatory factors pertaining to land use and 
reclamation. The technical level of each annotated entry has been 
assessed to rank skills —— for the comprehension and utilization 
of the work in question. This bibliography been formulated to be 
used as a tool by municipal, county, and regional planners in a field 
of study in which guidelines are as yet few and diverse in approach. 


50707 (BM-IC—8733) Methane emission from U.S. coal mines in 
1975, a survey. A t to Information Circulars 8558 and 8659. 
Irani, M.C.; Jansky, J.H.; Jeran, P.W.; Hassett, G.L. (Bureau of 
Mines, Pittsburgh, Pa. (USA). Pittsburgh Mining and Safety Re- 
search Center). 1977. 55p. (BM-IC—8558(Suppl.); BM-IC— 
8659(Suppl.)). of Mines, Washington, DC. 

Methane emissions from U.S. bituminous coal mines with 
daily emission rates of at least 100,000 cfd according to States, 
counties, and coalbeds are tabulated. Most of the methane emitted is 
from mines in the Appalachian States. Total daily emission in 1975 
was 216.3 MMcfd, compared with 227.0 MMcfd in 1971 and 214.5 
MMcfd in 1973. Thirty counties in nine states had daily methane 
emissions of 1 MMcfd or more. These emitted 93 percent of the total 
methane. The highest emissions were from Monongalia County, W. 
Va., which accounted for 18.9 percent of the total. This was fol- 
lowed by Marion County, W. Va., 9.6 percent, Buchanan County, 
Va., 8.5 percent; Jefferson County, Ala., 6.1 percent; and Washing- 
ton County, Pa., 5.9 percent. The Pittsburgh coalbed emitted 45.7 
percent of the total methane, followed by the Pocahontas No. 3 
coalbed with 12.9 percent. The report lists 196 mines, of which 60 
had daily methane emissions of 1 MMcfd or more. Included in this 
compilation are the identification and thickness of the coalbed, 
methane emission, coal production and ventilation rates, number of 
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drifts, shafts, and slopes used for ventilation purposes, shaft depth, 
age of mine, and gas-to-coal ratio. 


50708 (CONF-761087—) Second symposium on underground 
mining. (National Coal Association, Washington, D.C. (USA)). 1976. 
384p. Coal Association, Washington, DC. 

From 2. symposium on underground a Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 
En Twenty-six papers were abstracted and indexed separately. 


50709 (CONF-761087—, pp 1-11) Mechanized shaft sinking. 
Crocker, T.J.; Uthus, D.B. (Spokane Mining Research Center). 1976. 
From 2. symposium on undergroun — Louisville, Ken- 
tucky, — mine of America — =_— 1976). 
n Second symposium on underground mining. 

The cost and time required for shaft construction plays an 
important part in planning new underground coal mines and in 
expansion of — ones. Current -sinking methods are slow 
and costly. A fully lined 20-ft-dia. shaft now approaches $3,000/ft. 
This represents more than a 200% increase in 5 yr. A major 
contribution to this increase is the labor intensive nature of conven- 
tional shaft construction. Several shaft sinking contractors in the 
coal mining industry commented that in the last three to four years, 
sinking rates have decreased 50%, from approximately 80 to 40 ft 
per month. A study in the U.S. and Canada confirmed the com- 
ments. An overall average sinking rate of 45 ft/month was recently 
estimated for vertical shafts at coal mines in the eastern U.S. In a 
case study of 10 vertical rectangular shafts, advance rates for com- 
pleted shafts ranged from 25 to 60/ft month. There is a very limited 
number of shaft contractors who can provide the skilled labor 
required for conventional shaft sinking and indications are that no 
additional contractors are going to enter the market. A study 
showed that a typical underground coal mining venture aegey | 
two million tons/yr would require $30 million for construction of 1 
shafts during the life of the mine. The study concluded that reducing 
costs from $3,000 to $1,500/ft through mechanization, and reducing 
construction time from 18 to 6 months, could save $2/ton on the 
price paid for coal. In 1974, the Bureau of Mines embarked on a 
program for developing and demonstrating mechanized shaft sinking 
equipment. Indications are that over the next few years the above- 
mentioned time savings can be realized while the cost of sinking may 
not be appreciably reduced. 


50710 (CONF-761087—, pp 13-35) Safety considerations with 
diesels in underground coal mines. Ramani, R.V.; Kenzy, G.W. 
(Pennsylvania State Univ., University Park). 1976. 

From 2. symposium on underground mining; Louisville, Ken- 
tucky, ng ot me of America i le 1976). 

n nd symposium on under, mining. 

A review is presented of sovenal aapeeta of diesel deployment 
in underground coal mines. Diesel engines were first introduced in 
underground coal mines in 1927. There are many diesel vehicles 
operating in coal and non-coal mines throughout the world. There is 
generally no agreement as to the ventilation requirements or permit- 
ted levels of pollutants. These differences obviously reflect the 
differing opinions as to what constitutes a safe working environment 
and the degree or element of risk associated with diesel use in 
underground mines and tunnels. In spite of 50 years of use and 110 
years of combined experience in British, German, and Canadian coal 
mines, unanswered questions regarding the long-term exposure to 
small concentrations of diesel exhaust by itself or in combination 
with coal dust or other particulate matter remain. The existence of 
unanswered health and safety questions as well as unknown or 
perhaps as yet unidentified health and safety hazards are the rule 
rather than an exception in safety t. In practice and 
theory, continuous or semi-continuous monitoring of the mine atmo- 
sphere at each and ever place that workers are exposed to diesel 
exhaust products is feasible. The situation with regard to safety and 
health can be better monitored and controlled now than every 
before. Today, there are available better quality engines, more 
efficient methods for ventilationplanning, improved medical facilities 
for regular check-ups, equipment for faster and more accurate deter- 
mination of the mine atmosphere quality, and better procedures for 
training. Therefore, a note of cautious optimism is sounded for the 
introduction of diesels in underground coal mines. 


50711 (CONF-761087—, pp 37-41) Maintenance management. 
Ahmed, B.G.; Milvet, J.A. (Mine Management Systems, Wheeling). 
1976. 

From 2. symposium on underground mining; Louisville, Ken- 
tucky, ae — of America Lae ni —— 1976). 

n Second symposium on underground mining. : 

While it is recognized that all coal mining operations have 
various types of maintenance programs, (certainly an essential 
of their operations) often the systematic approach is not utilized. 
results obtained so far are a clear indication that in spite of the 
problems of absenteeism, workers attitude, and lack of trained me- 
chanics, a systematic approach to preventive maintenance can sig- 





5262 ENERGY RESEARCH ABSTRACTS 


nificantly improve the maintenance at the coal mines and thus 
improve productivity. A key to the success of this system is a 
commitment from the top management, acceptance by and support 
from the mine management and close coo — between the 
production and maintenance departments and the consultants. It is 
also necessary that once the system is installed, that there be a 
constant follow-up. It may also be added, that the success of the 
system is also due to the fact that the entire supervisory force have 
gone through various phases of management development. This 
system cee them with a tool to put those ement concepts 
and techniques into practice. It is expected that within the next three 
months, an increase of 5 to 10% in monthly production should be 
visible. 


50712 (CONF-761087—, pp 56-95) Development of an automat- 
ed extraction system (AES). Kom. R.B. (Bureau of Mines, Pitts- 
burgh); Freed, D.L. 1976. 

From 2. symposium on underground mining; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

n Second symposium on underground mining. 

Design, development, factory test, and in-mine evaluation 
plans are presented for an automated extraction system (AES) ma- 
chine that is designed to increase continuous miner production and 
productivity. The AES is designed to overcome production penalties 
attributed to stringent regulation of roof control, cleanup, ventila- 
tion, dust suppression, and operator protection imposed by the 
Federal Coal Mine Health and Safety Act of 1969. The design 
permits use of less experienced personnel, which minimizes problems 
associated with training new employees and with job-changing 
rights allowed by recent labor contracts. The machine is a full-face 
(15-ft) drum-type continuous miner having as a principal feature a 
programmed cutting cycle. The cutting head automatically raises to 
the desired height, sumps the desired distance, shears to the desired 
floor level, and cuts the cusp. The machine repositions itself after - 
advance of 4-ft and — the cycle. Incorporated in the design is 
complete roof control system which allows mining and bolting fs 
proceed simultaneously. Onboard, self-advancing face ventilation, 
dust suppression, and air-scrubbing equipments are also included. 
Production and productivity goals are 4 tons/min. for 100 min. of 
mining per shift and the operating of the machine with three 
operators. The design production capacity is 2,400 tons/shift. This is 
contingent upon improvements being achieved in bolting cycle 
times. 


50713 (CONF-761087—, pp 96-103) Logistic performance of 
yey miners. Mogdis, F.J. (Chase-Mogdis Inc., Ann Arbor, 
I). 1976 
From 2. symposium on underground mining; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 19 6). 
In Second symposium on underground minin, 


The analyses performed during this ——~ a 
sample of 46 continuous miners owned and operated by 11 different 
mine companies in medium and high seam coal (the seam heights 


examined a 


ranged from 48 to 72 inches). The sample was designed to include a 
representative subsample of models offered by four different mine 
machinery manufacturers. A summary of the key indicators of the 
logistic performance of the continuous miners represented by this 
sample is presented in a table. 


50714 (CONF-761087—, pp 104-110) Industrial engineering 
practices to better assess productivity. Davis, J.J. (J. J. Davis Asso- 
ciates, Inc., McLean, VA). 1976. 

From 2. symposium on underground mining; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 19 6). 

In Second symposium on underground minin; 

The coal mining industry has invested  maillibes of dollars in 
advanced mechanized equipment. Since the continuous miner was 
we productivity has climbed steadily through the 1960's. It is 

ted that new, advanced mining systems will have the same 

ect and increased production and productivity will again increase. 
What must be considered is how the current etc trend in 
productivity can be — and production can be increased 
through better utilization of equipment now in the mines. A key to 
accomplishing this objective is to make a comprehensive assessment 
of the performance of mining sub-systems and to structure an engi- 
neering analysis to ensure system optimality. Several suggestions to 
accomplish this include: Develop an internal, industrial, engineering 
department capable of making well-defined performance analysis 
studies for each function of production. The section foreman should 
be asked to perform a simple I. E. exercise of his section and other 
sections in his mine. Perform a simulation analysis of the section 
which will measure expected performances given, ventilation, roof 
control, subsidence, haulage and supply constraints. Streamline the 
reporting system by avoiding unnecessary but voluminous computer 
printouts of seemingly important data that never seem to be used. If 
the analysis shows the section foreman needs help, consider adding 
an assistant foreman to the section. The incremental cost of produc- 
ing an extra ton of coal beyond a daily quota can be as little as $5.50 
to $6.00/ton. Make a serious effort to improve haulage through more 
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effective roadway layout and belt moves. In retreat mining, careful 
analysis of various alternative split and finder techniques can realize 
higher recovery. Develop an assessment center to measure attitu- 
dinal characteristics of the workers. Once accomplished, section 
reorganization could prove beneficial by having similarly motivated 
personnel working together at the section. 


50715 (CONF-761087—, pp 111-124) Transferring R and D re- 
sults to the mining industry. Makle, P.C.; Ralston, D.E. (Bureau of 
Mines, Washington, DC). 1976. 

From 2. symposium on underground mining; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on underground mining. 

The Bureau of Mines, through its efforts in sage oe ~~ 
fer, is attempting to improve industry accessibility to 
sponsored technologic developments. If we were to BB 3 
the interrelationship of technology transfer with the total Mining 
Research cycle this is what we would see: (1) needs or requirements 
arise and are identified in the several sectors of the industry; (2) the 
Mining Research program conducts both in-house and contract 
research to meet these needs; (3) accomplishments from that re- 
search are grouped into product or technologic packages end trans- 
ferred to industry via a number of methods, including those just 
described, and finally (4) industry response to these inputs, oo * 
feedback, is obtained and used in turn as input by program 
for program definition and formulation. This interrelationship. is 
diagrammed. The aim of any true technology transfer program is to 
accelerate the transfer process beyond that which would occur 
naturally by information dissemination alone, and channel the natu- 
ral transfer most effectively. 


50716 (CONF-761087—, pp 126-146) Longwall shearer guidance 
and control system dev: it. Broussard, P.H. (Marshall Space 
Flight Center, Huntsville, AL); Palowitch, E.R. 1976. 

From 2. symposium on underground mining; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on underground mining. 

Based on preliminary computer modeling and the initial re- 
sults of laboratory and in-mine tests, there appears to be no major 
technical impediment to the automation of a longwall shearer. The 
most difficult task, reliable measurement of the coal left after a cut 
and the discrimination between coal and noncoal, appears to be —_ 
within the grasp of available technology. The nucleonic approac 
appears the more —— its notable deficiency being — 
incurred by the presence of an air gap between the sensor and the 
roof or floor. However, computer simulations show that consider- 
able smoothing of erratic data occurs because of the filtering action 
of the entire control system and that, on the average, acceptable 
performance can be attained. None of the ——- sensors being 
pect — unduly in complexity. le sophisticated data 

uired for several of the sensors under development, 
the solid solid fet electronics can be protected adequately for the mine 
environment. Seas of the control approaches present a hazard to 
man, and all can be made mine-permissible without undue difficulty. 
Equally important as the technological aspects are the economics 
involved. Although the current research has not progressed to the 
point where firm costs can be determined, one of the premises for 
this effort is the evolution of both a practical and an economical 
system. Viewed as a system, it now appears likely that an automated 
longwall shearer-loader can be developed and will be cost-effective. 


50717 (CONF-761087—, “pe 147-157) Longwall modifications to 
reduce the costs of downtime. ders, C.R. (Rockwell International 
Corp., Canoga Park, CA). 1976. 

From 2. symposium on undergro pag Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on underground mining. 

Technical performance requirements and cost limitations 
were established for longwall system modifications to reduce the 
downtime and labor costs for changeover from one panel to another, 
and two specific Specifically. defined. Areas for further research 
were identified. ly, further effort would be required to 
investigate the A ay and cost implications of improved access and 
reduced coal-cutting speed, in the case of the continuous miner— 
longwall combination. In addition, control system implications 
should be thoroughly investigated. For the modular longwall con- 
= further investigation would be required of the added costs of 

ividual shearers, conveyor segments, and the associated power 
units in each module; the means of transition from one conveyor 
segment to the next; and the implications of derating the cu’ 
speed of modular shearers. Alternatives, such as retaining a 
one-piece conveyor belt and providing mobility to the roof supports 
alone, working with fewer continuous-miner units on a narrower 
face, or using wider shield supports with the modular 
should be investigated. Design requirements and associated 
solutions for reliable operation of numerous continuous miners or 


saodules in parallel should be investigated. 
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50718 (CONF-761087—, pp 158-183) Experience with 4 longwall 
shield faces in the Pittsburgh Seam, and outlook on high/pitching seam 
longwall projects. von der Linden, W. 1976. 

From 2. symposium on underground mining; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on underground mining. 

During their first year of application in the 6. S., shield type 
longwall supports have performed satisfactory and some impressive 
production results were achieved. Mining conditions, equipment, 
and opereting experience are briefly reviewed. In West German coal 
mines, approximately 20 installations had been commissioned by 
early 1976 in seams 10 to 15 ft high and up to 30 degrees pitch. The 
equipment, operating results and problem areas of these installations 
are reviewed under the aspect of their suitability and impact for 
future U. S. high seam longwalls. Installations up to 15 ft high have 
proved their suitability in West Germany and equipment and con- 
cepts for heights up to 18 ft have been designed. Experience is 
available for U. S. high seam longwalls and since mining conditions 
are normally better in this country, it is envisaged that problem areas 
encountered in West Germany will be of less impact here. 


50719 (CONF-761087—, pp 184-205) Surface and underground 
rock response, longwall panel 4N, York Canyon Mine. Gentry, D.W. 
(Colorado School of Mines, Golden). 1976. 

From 2. symposium on underground mining; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on underground mining. 

Results of a rock mechanics instrumentation program de- 
signed to determine the rock mass response due to longwall mining a 
thick coal seam utilizing shield-type supports at the York Canyon 
Mine near Raton, NM, are presented. The information collected is 
unique in that it represents the results from mining a super-critical 
longwall panel in a known geologic environment with cross- and 
along-panel topographic variations. Information from the surface 
subsidence net and multiple-position borehole extensometer data 
indicated: Fopoamety significantly influences the magnitude and 
distribution of surface movement resulting from underground long- 
wall mining. Subsidence started when the face was an average 
distance of 0.2h (h=depth) from a given surface point and was 
essentially complete when the face was 0.84h beyond the surface 
point. Underground mining activity produced almost instantaneous 
surface movement and major surface subsidence ceased almost as 
soon as mining ceased. Predicted subsidence over ridge tops was 
17% to 21% greater than that actually measured. Predicted subsi- 
dence in topographic lows was approximately 55% greater than that 
measured. Tensile strains reversed to compressive strains between 10 
and 20° inside the mined area. Maximum horizontal strains devel- 
oped over the panel were almost twice those predicted. Information 
from the subsurface instrumentation portion of the program indi- 
cates: Headgate leg of each shield instrumented was subjected to 
positive pressure differential of 200 psi. The width of the pressure 
arch is apparently related to the depth of overburden and the 
irregular topography above panel 4N yielded pressure arch widths 
60% less than the widths predicted from other studies. Total record- 
ed entry convergence rarely exceeded 0.4-inches. With longwall face 
advance, the roof tends to move towards the face and towards the 
panel. The massive roof sandstone behaved like a uniformly loaded 
cantilever beam prior to caving. 


50720 (CONF-761087—, pp 206-216) Improvements in coal mine 
gas detection instrumentation. Schnakenberg, G.H. Jr. (Bureau of 
Mines, Pittsburgh). 1976. 

From 2. symposium on underground mining; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on underground minin 


The gas detector sensor research program directly supports 
the Fire and Explosion Prevention and Industrial Hygiene programs 
of the Bureau of Mines (Bureau). The work is concentrated on 
development of new sensors and prototype instrumentation for the 
detection of combustible and toxic gases. Specifically, the primary 


gases of concern are methane, carbon monoxide, nitrogen dioxide, 
nitric oxide, oxygen, and carbon dioxide. The ultimate objective is to 
develop transducers of suitable size, specificity, short- and long-term 
stability, and power consumption, primarily for use in small personal 
gas detection devices such as handheld indicating detectors or per- 
sonal dosimeters or alarms. For each gas, recent accomplishments 
and status of the research is discussed. Of particular interest are the 
new developments of a CO detector and a methane monitor. Re- 
search and new developments in anemomctry are also presented. 


50721 (CONF-761087—, pp 218-230) Extinguishing coal mine 
fires by remote sealing. Bacho, A. (Bureau of Mines, Washington, 
DC); Forshey, D.R.; Guzdar, A.; Monaghan, D. 1976. 

From 2. symposium on underground mining; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on underground mining. 

Under sponsorship of the U.S. Bureau of Mines, a system for 
remote sealing of coal mines has been developed. The system is 
based upon using fly ash which is injected at high velocity through a 
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borehole and into the entry to be sealed. Hardware is currently 
available and on call for use whenever the need arises. In addition, 
on-going development and refinement continue to improve the 
system and make changes which appear desirable as a result of field 
experience. The basic system includes a trailer-mounted blower plus 
all plumbing and instrumentation needed to pump the fly ash down- 
hole, a cable-lowered TV camera, and -checking instrumenta- 
tion. Soon to be available is an inert gas generator, and a downhole 
foam system for topping the fly ash seal. 


50722 (CONF-761087—, pp 231-247) Noise control of continu- 
ous mining machines. Patterson, W.N.; Rubin, M.N. (Bolt Beranek 
and Newman Inc., Cambridge, MA). 1976. 

From 2. symposium on underground — Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on underground mining. 

The overall noise levels measured around continuous mini 
machines are a result of the combined contributions of sev 
independent noise sources. These sources, which are keyed to the 
various operations of the continuous miner, can be divided into the 
four general categories: cutter head; conveyor; drive train; and 
hydraulic system. The noise generated by the action of the cutter 
head and conveyor represent major noise sources in terms of their 
contribution to the overall noise level generated by the continuous 
miner, and the existence of these sources on each machine. The drive 
train and hydraulic system, on the other hand, represent es 
noise sources because of their smaller contribution to the ov 
noise levels. In addition, drive train and hydraulic system noise is 
—_, dependent on the design and condition of the individual 
machines. 


50723 (CONF-761087—, pp 248-252) Overview of diesel engine 
noise. Norman, R.S. (Riverbank Acoustical Labs., Chicago). 1976. 

From 2. symposium on underground mining; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on underground mining. 

In recent years, the noise environment in underground and 
surface mines has received much attention from mine operators, 
workers, and the federal government. Many pieces of — equip- 
ment are powered by diesel engines so that the status of diesel engine 
noise control is important to the mining industry. Some early work 
on the basic noise generation mechanisms of diesel engines was 
performed in the 1560's. The major application of diesel noise 
reduction was for highway trucks. 


50724 (CONF-761087—, pp 253-264) Advances in noise control 
of underground coal mining equipment. Burks, J.A. (Bureau of Mines, 
Pittsburgh). 1976. 

oon 2. symposium on underground mining; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on underground mining. 

As mandated by the Federal Mine Health and Safety 
Act of 1969, research has continued at the Bureau of Mines to 
develop noise control technology for mining machinery. An update 
on the status of selected noise research projects directed at equip- 
ment used in underground coal mines is presented. During the past 
year advances in the development and application of noise control 
technology occurred in three areas: chain conveyors, continuous 
miners, and auger miners. 


50725 (CONF-761087—, pp 265-271) Remote sensing as a con- 
tributor to reducing hazards. Wier, C.E. (Amax Coal Co., 
—— Wobber, F.J. 1976. ‘ 

rom 2. symposium on underground eo Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on underground mining. 

The LANDSAT imagery is useful in detecting bedrock frac- 
tures beneath several tens of feet of unconsolidated materials. Linea- 
ments noted on the imagery represent zones of fractures. Lineaments 
on LANDSAT —— are similar but not identical to those on the 
more common aerial photography. High concentration of intersect- 
ing lineaments indicate areas of well-developed fracture patterns in 
the roof rock of the coal. In some cases these fractures are a main 
contributor of roof problems in an underground mine. 


50726 (CONF-761087—, pp 272-289) Roof support experience 
with friction rock stabilizers. iko, W.M. (Ingersoll-Rand Re- 
search, Inc., Princeton, NJ); Scott, J.J. 1976. : 

From 2. symposium on underground mini i Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on underground mining. 

A new roof support device will soon be available to the 
mining industry which displayed some exciting new features and 
superior roof support c’ istics. The economics of the system 
also show attractive possibilities as related to resin bolting. The 
Ingersoll-Rand Company in cooperation with Dr. J. J. Scott, t 
inventor, has been performing a series of i 
mines to show the potential of this system. The results of 
demonstrations and, in particular, those tests at Old Ben Coal 
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Company Mine 24 and at White Pine Copper Company for soeet 
son with distinctly different ~ are discussed. It is shown that Split 
Set bolted roof experienced less movement than adjacent resin- 
bolted roof and stabilized sooner. Additionally, if roof loading 
overpowers the support, Split Sets yield to relieve the load, but gri 

and maintain roof support. This feature is unique among rook 
bolting devices. 


50727 (CONF-761087—, pp 290-304) Variable mechanical roof 
bolt tension: the causes and potential cures. Karabin, G.J. Jr.; Sawyer, 
S.G. (Pittsburgh Technical Support Center). 1976. 

From 2. symposium on underground mining; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on underground mining. 

The Roof Control Branch of Mining Enforcement and Safety 
Administration's Pittsburgh Technical Support Center, has conduct- 
ed an in-depth investigation to isolate parameters which can affect 
the uniformity of installed tension of conventional mechanical roof 
bolts. Presented are findings, established through the analysis of 
laboratory and field data and illustrated by probabilistic models, 
leading to the following conclusions. The application of thrust, 
variation in output roof bolter torque and the occurrence of angular 
installations can effect large variations in attained roof bolt tension, 
especially when combined. The use of hardened washers can im- 
ape significantly the consistency of mechanical bolt installations. 

e study further suggests that the development and subsequent use 
of accurate torque limiting controls and workable angle compensat- 
ing methods in conjunction with thrust-limiting devices and har- 
dened washers would result in a safer and potentially more economi- 
cal system of roof support. 


50728 (CONF-761087—, pp 305-313) Mine roof behavior using 
vd — resin roof bolts. Maher, J.M.; Snyder, V.W.; Viegelahn, 
-L. 1976. 

From 2. symposium on underground mining; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on underground mining. 

The roof behavior in a layered deposit mining situation has 
never been fully understood. Types of roof bolting have had a 
noticeable effect on roof control but little is understood about the 
roof bolts interaction with the roof. Valuable and detailed insight on 
the mechanisms of roof support was obtained from convergence 
measurements, visual observations, and strain gaged resin roof bolts. 
The effects of local geology, mine design, and in situ stress condi- 
tions on the mine roof are discussed. The results were obtained at 
White Pine Copper Company in Michi; but the roof conditions 
resemble those in coal mines. The back is composed of layers of 
shale which appear hard and massive. However, when failures 
occur, they often break into man a thin laminates. At times there are 
gaps between the layers even before bolting and, in places, the roof 
is not considered very good. The layers in the roof acted ind 
dently of each other and the roof bolts did not build a monolithic 
beam. Bolt load measured along the length of the bolt was found to 
vary from tension to compression over short distances. The direction 
of bending of the bolt also varied along the length, indicating that 
the layers were not thrusting in the same direction. These parameters 
were also changing with time, and appeared cyclic in nature. The 
cyclic nature of bolt loads and rock layer movement is related in part 
to the mining cycle and front advancement. Mine layout or design is 
discussed in light of the observations and measurements made, but 
one of the largest contributors to the roof condition is the local 
structural geology. 


50729 ee Sey hs Fa 314-324) Angle resin roof bolting at 
the Marion Mine. Jones, G 

From 2. symposium _- underground mining; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 19 6). 

In Second symposium on underground mining. 

The angle resin roof bolting system at the Marion Mine can 
be considered an investment, or type of insurance policy, to keep the 
main entries open to the 1.4 million dollar Marion Mine No. 2 Shaft 
so the remaining reserves can be mined to exhaustion. This system, 
with some 15 months of actual utilization and experience, has to date 
ag a reliable method of roof control unparalleled in Marion 

ine history. It should be stressed that much of the credit for the 
success of this supplementary roof control system is due to dedica- 
tion and perseverance by the section foremen and crews of 2 South 
Mains. Good performance by the maintenance personnel has also 
been a significant factor in making the two shift production-one shift 
maintenance concept work, thus enabling the angle resin bolting to 
be performed on a regular and efficient basis. The idea of angle resin 
roof bolting, i.e., binding together the immediate roof layers at the 
potential shear zones near the ribs and making them an integral part 
of the support pillars, has been successful at the Marion Mine while 
advancing the 2 South Mains to the Marion Mine No. 2 Shaft 
bottom. At present, plans are to continue resin roof bolti 
with T-5 channels in Main A as it is deve! from the left side of 
South Mains outby the new Marion Mine No. 2 Shaft. 
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(CONF-761087—, pp 325-338) Some 
improved ventilation of the face. Kisse! 
Mines, Pittsburgh); Wallhagen, R.E. 1976. 

From 2. symposium on underground ye Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on underground mining 

Research sponsored by the Bureau of Mines has shown that 
working face ventilation can be greatly improved by devices which 
create a strong sweep of air across the face in the same direction as 
the normal airflow. Three methods tested that have yielded substan- 
tial improvements in face ventilation are: a thousand cfm diffuser fan 
with the discharge port critically located so as to entrain fresh air 
and sweep it across the face; a modified water spray system which 
uses only conventional water sprays to capture air and move it up 
and across the face; and a dust scrubber with a single exhaust port 
redirected back at the face so that it entrains fresh air and sweeps it 
across. 


50731 (CONF-761087—, pp 329-356) Peabody's respirable dust 
program. Campbell, J.A.L.; Moynihan, D.J.; Roper, W.D.; Schulties, 
C.W.; Wellman, T. (Peabody Coal Co., St. Louis). 1976. 

From 2. symposium on underground mining; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct a 

In Second symposium on underground minin 

The following conclusions were established’ ( 1) When suffi- 
cient air flow, 4000-5000 CRM is maintained through the DuPont 
scrubber the section can be kept in compliance, less than 2 mg/M® of 
respirable dust. (2) Safety is markedly improved because the entire 
face is ventilated, sweeping out any methane gas buildup. This 
allows the return to the traditional Peabody method of mining with 
blowing face ventilation which will result in a minimum increase in 
productivity of 10% over exhaust face ventilation systems. (3) Miner 
acceptance of the scrubber system is high principally because of 
visibility. The dust cloud is sucked away from the face and the entire 
cutting action can be viewed. This should improve mining selectiv- 
ity, productivity, and safety. The latter point refers to the ability to 
see roof dribble which indicates a pending roof fall. (4) Hydraulic 
driven fans are at the upper limit of their performance. The viability 
of electric motor driven systems must be explored. (5) Water dis- 
charge to the —2 floor must be kept to 5 gal/minute or less. If a 
demister is used, then a pump must be provided to dump the 
discharge into the coal conveyor. (6) Scrubber exhaust, if the air is 
clean, is no problem. When it contains an apreciable amount of 
respirable dust, then diffusion is necessary. (7) The ducting system 
must be provided wth clean-out ports. Considerable plugging from 
dust buildup occurs. Plu; g of the scrubber screen is no lem if 
sufficient water is maintained over the entire surface of the screen. 
(8) The normal respirable dust water sprays on the front of the miner 
provide a considerable amount of air movement. These water sprays 
on the test unit are not being used in the conventional manner to 
suppress dust. They are being used to contain the dust by using them 
like an air curtain so that the dust can be sucked off to the scrubber. 


50732 (CONF-761087—, pe 357-365) High dust col- 
lectors for use in coal mines. Divers, E.F. (Bureau of Mines, Pitts- 
burgh). 1976. 

From 2. symposium on underground mining; Louisville, Ken- 
tucky, United op of America (USA) (19 Oct 1976). 

In symposium on underground mining. 

Mechanical dust collectors (scrubbers) have a strong potential 
for controlling dust in coal mining operations. The Bureau of Mines, 
Pittsburgh Mining and Safety Research Center (PMSRC), has devel- 
oped and assisted in the development of several types of small 
dust collection efficiency scrubbers that are suitable for coal mine 
face, section, and be!t transfer applications. Extensive laboratory 
tests have determined the efficiency and performance characteristics 
of these scrubbers. Both eae tests and laboratory modeling 
are providing additional guidelines for location and air volumes to 
suit various mining machines. For high efficiency dust collection, the 
Bureau-developed venturi and a commercial (DuPont) flooded fi- 
brous bed type are s ior to any scrubbers tested to date, achiev- 
ing dust collection efficien “ev snged than 95% for respirable coal 
dust in laboratory tests. Wet -fan scrubbers (Gundlach, A-PAR) 
and the small-diameter cyclone scrubbers (Merix, Donaldson) can be 
more practical in terms of minimum size or power and water 
comsumption. Dust collection efficiency, air volumetric range, size, 
power, and water consumption, approximate cost, and application of 
each type are described. 


50733 (CONF-761087—, pp 366-375) Recirculation resulting 
from dust collector operation at belt transfer points. Hoover, S.M.; 
Dunlap, C.K.; Dalzell, R.W. (Mining Enforcement and Safety Ad- 
ministration, Pittsburgh). 1976. 

From 2. symposium on underground ; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 19 6). 

In Second symposium on under mining. 

Dust suppression and collection at belt on stations by 
water sprays and/or passive enclosures are sometimes inadequate 
and more sophisticated means conserving mine ventilating air are 
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required. For this reason, Mining Enforcement and Safety Adminis- 
tration has investigated the application of dust collectors which 
when installed at belt transfer stations return the processed air to the 
belt entry from which it was drawn. Dust collector airflow rates of 
2,500 to 10,000 cfm in a simulated entry having an airflow rate of 
5,000 cfm were tested with methane (natural gas) released into the 
inlet of the dust collector. Although recirculation occurred at times, 
hazardous methane build-ups were not encountered under test condi- 
tions. Studies indicate that the dust collector discharge should be 
directed downstream for optimum performance. Results were in 
close agreement with theoretical calculations. 


50734 (IDOE-RS—76-06) [Illinois coal digest. Weil, K.; 
Grandys, A.K. (Illinois ~— of Business and Economic Develop- 
en (USA)). Sep 1976. 131p. Div. of Energy, Spring- 
ield, IL. 

This publication is intended to serve as a benchmark reference 
to the Illinois coal industry. Future editions are planned to provide 
expanded and updated information. The Illinois coal industry is 
discussed under the following headings: History of Illinois Coal; 
Illinois Coal Reserves; Illinois Coal Production; Coal Distribution 
and Transportation; Illinois Coal Consumption; Illinois Coal Mines; 
and County Summaries. (EJH) 


50735 (PB—264 764) Design and evaluation of improved surface 
coal mine overburden and coal extraction techniques. Final 
report Jul 75-May 76. Callaghan, D.J.; Bowersmith, J.A.; Marshall, 
L.C.; Bennett, D.A.; Nickey, R.A. (Barry (Theodore) and Asso- 
ciates, Los Angeles, Calif. (USA)). 22 Jul 1976. Contract J0255023. 
174p. NTIS, PC A08/MF A01. 

For system on magnetic tape, see PB-264 763. See also PB- 
264 765. 

The report is the result of information obtained from a review 
of related literature, personal inquiry, and on-site examination of 
active surface coal mining operations. Four improved surface coal 
mine systems are described in detail and evaluated for feasibility, 
implementation requirements, environmental benefit, and costs. En- 
gineering feasibility emphasizes equipment availability, compliance 
to design requirements, practicality, and industry rating. Implemen- 
tation potential emphasizes immediacy, ease, acceptability, and con- 
straints. Special attention was given to environmental responsive- 
ness, both with regard to the solutions to mined-land reclamation 
problems and to the concurrency of reclamation. Each system 
description includes a hypothetical model mine with a depreciation 
schedule, capital summary, estimated annual production costs, sales 
price computation, production and operating cost summary, and a 
sensitivity analysis of mine price to stripping ratio. A program plan 
and time schedule for demonstrating a selected mining system covers 
site selection criteria, mine data collection, criteria for controlling 
and budgeting costs, and reporting findings. 


50736 (PB—262242) Feasibility study of detecting voids by shear 
wave refraction methods. Final report. Turpening, R.M.; Adams, J.W. 
(Environmental Research Inst. of Michigan, Ann Arbor (USA). 
Geophysics Lab.). 5 Feb 1975. 73p. (ERIM—301800-1-F). NTIS, PC 


A04/MF AOl1. 

Prepared in cooperation with Bureau of Mines, Contract 
H0242030, Washington, D.C., and Southern Ohio Coal Co., Albany. 

This study was performed to examine the feasibility of using 
seismic shear waves to detect the presence of abandoned coal mines. 
The Antiquity coal mine near Antiquity, Ohio, was used as a region 
of known voids. No attempt was made in this study to accurately 
locate the mine tunnels if detection was obtained. The results of this 
study were positive. Sharp changes in the amplitude of the received 
shear waves were clear indications of the presence of a fluid (gas or 
liquid) filled region between the source and receivers. When moving 
the source showed no change in the received signals it was conclud- 
ed that the voids existed beneath the sensors. Prior to the tests, 
drilling had determined that a void did exist in the test area. This 
void was confirmed by the shear wave test and two additional voids 
were found. 


(PB—262368) Roof fall study, Pocahontas No. 3 seam. 
Research and development contract to conduct an engineers study of 
coal and coal measure rocks. Interim report. Ferm, J.C.; Melton, R.A. 
(South Carolina Univ., Columbia (USA). Dept. of Geology). 25 Oct 
1975. Contract H0230028. 86p. NTIS, PC AO5/MF AO1. 

See also PB—262369. 

The detailed geology in portions of five underground coal 
mines in southern West Virginia, were mapped, tabulated, and 
analyzed with respect to roof conditions. Cross-sections and maps 
were constructed to illustrate roof rock types and their distribution 
and structure. Numerous data were compiled on coal cleat orienta- 
tion. 


50738 (PB—262369) Roof fall study, Pocahontas No. 3 seam. 

b. Joint data analyses. Interim report. Ferm, J.C. (South 
Carolina Univ., Columbia (USA). Dept. of Geology). 25 Oct 1975. 
Contract H0230028. 414p. NTIS, PC A18/MF AOl. 
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See also PB—262368. 

The detailed geology in portions of five underground coal 
mines in southern West Virginia were mapped, tabulated, and ana- 
lyzed with respect to roof conditions. Cross-sections and maps were 
constructed to illustrate roof rock t and their distribution and 


structure. Numerous data were compiled on coal cleat orientation. 


50739 (PB—262475) Comprehensive ground control study of a 
mechanized operation. Volume I. Final report. (Harza Engi- 
neering Co., Chicago, Ill. (USA)). 30 Jan 1976. Contract H0230012. 
1S5ip. NTIS, PC A08/MF AO1. 

See also Volume 2, PB—262476. 

The prime objective of the study was to make strata control 
measurements on an operating longwall, from which engineering 
design values for structural parameters such as convergence in the 
face area and support load density, as function of the rate of mining 
and the strata properties can be extracted. Instruments installed in 
the mine were borehole pressure cells, convergence recorders, hori- 
zontal roof strain indicaters, differential floor movement systems, 
and lateral roof and floor movement systems. Instruments installed 
on the surface, above the instrumented longwall panels consisted of 
slope indicator system, vertical bed settlement probe system, and 
shear displacement detecting system. A comprehensive surface subsi- 
dence study was conducted in conjunction with the instrumentation. 
In addition to the instrumentation and monitoring, special tests were 
conducted to determine the bearing capacity of the roof and floor 
rocks, in situ modulus of coal, roof and floor rocks, and response of 
borehole pressure cells to ground stress. Cores of coal measure rocks 
were collected for the physical property tests. Face observations 
were made to detect various roof behavior parameters under the 
different jack setting pressures. This report essentially describes the 
instrumentation work, special tests, and presents the data collected. 


50740 (PB—262476) Comprehensive ground control study of a 
mechanized longwall operation. Volume II. Special reports: 1. Physical 

rocks, 2. Bearing capacity of roof 
and floor rocks. 3. Response of borehole pressure cells. 4. Installation 
of subsurface instrumentation. Final report. (Harza Engineering Co., 
Chicago, Ill. (USA)). 30 Jan 1976. Contract H0230012. 270p. NTIS, 
PC Ai2/MF AOl. 

See also Volume 1, PB—262475. 

The prime objective of the study was to make strata control 
measurements on an operating longwall, from which engineering 
design values for structural parameters such as convergence in the 
face area and support load density, as function of the rate of mining 
and the strata properties can be extracted. Volume II contains four 
special reports: Physical properties of coal and coal measure rocks, 
bearing pes ap of roof and floor rocks, response of borehole 
pressure cells, and installation of subsurface instrumentation. 


50741 (PB—262492) Slope stability research study in the Eastern 
Kentucky coal fields. Volume 1. Report and field book. Research and 
demonstration of improved surface mining for the Eastern 
Kentucky coal fields. Kimball, L.R. (Kentucky Dept. for Natural 
Resources and Environmental Protection, Frankfort (USA)). Mar 
1975. 89p. NTIS, PC AOS/MF AO1. 

See also Volume 2, PB—262493. 

This report considers the problem of surface mine landslide 
on fill benches, head-of-hollow fills, and haul roads in the Eastern 
Coal Field of Kentucky. The primary emphasis of this report is to 
identify the causes of slides on surface mining operations. It includes 
the criteria, parameters, and pin developed to achieve this 
end. This report presents a summary of findings, conclusions, and 
recommendations. Tables, figures, and computer data supporting this 
summary are included in the body and the appendices of this report. 


50742 (PB—262493) Slope stability research study in the Eastern 
Kentucky coal fields. Volume 2. Appendices. Research and demonstra- 
tion of improved surface mining for the Eastern Kentucky 
coal fields. Kimball, R.L. (Kentucky Dept. for Natural Resources 
and Environmental Protection, Frankfort (USA)). Mar 1975. 358p. 
NTIS, PC A16/MF A011. 

See also Volume 1, PB—262492. 

Contents include: field data from seven selected sites; sum- 
mary of field and laboratory tests; — of spoil banks, natural 
ground, slides; stability analysis of selected monitor sites; and stabil- 
ity analysis of selected regulation bench widths. 


50743 (PB—262494) Research and demonstration of improved 
surface mining in Eastern Kentucky: Revegetation. Final 
report 1971-73. (Kentucky Dept. for Natural Resources and Envi- 
ronmental Protection, Frankfort (USA)). Jan 1975. 338p. NTIS, PC 
A15/MF AOl1. 

Prepared in cooperation with Northeastern Forest Experi- 
ment Station, Berea, Ky. See also PB—262495. 

This is a report of the Revegetation Research Task undertak- 
en to identify chemical and physical factors that prevent or retard 
the establishment of vegetation on surface mine spoils, and to find 
new methods, or adapt existing ones, that will prevent, and over- 
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come these factors. The task consisted of five steps: (1) Identify and 
classify the coal seams in eastern Kentucky that produce extremely 
acid spoils; (2) conduct studies to identify causes of vegetative 
failure; (3) ne ag: modifications that would overcome the problems 
identified in Step 2; (4) use field plots to test the suggested modifica- 
tions; and (5) prepare a revegetation manual. 


50744 (PB—262495) Research and demonstration of improved 
in Eastern K R manual, 


surface , 
Manual report. (Kentucky Dept. for Natural Resources and Environ- 
mental Protection, Frankfort (USA)). Jan 1975. 104p. NTIS, PC 


A06/MF AO1. 

Prepared in cooperation with Northeastern Forest Experi- 
ment Station, Berea, Ky. See also PB—262494. 

The information and principles on revegetation set forth in 
this manual are aimed, first, at the quick establi t of herbaceous 
cover for erosion control. In addition, the establishment of perma- 
nent vegetation for long-term site protection and various land uses is 
also considered. This manual also include information on the treat- 
ment of acid or toxic spoils, although it is believed that mining 
methods can be improved so that in the future, the occurrence of 
toxic spoil will be largely prevented. Although primarily directed at 
revegetation of current mining operations, many of the principles set 
forth in this manual also apply to the revegetation of unreclaimed or 
‘orphan’ mine spoils. 


50745 (PB—262516) Effects of temperature and humidity vari- 
ations on the of coal mine roof rocks. Final report. Haynes, 
C.D. (Alabama Univ., University (USA). Bureau of Engineering 
Research). Jun 1975. Contract H01221111. 385p. (BER—201-63). 
NTIS, PC Al7/MF AOl. 

A high degree of correlation between strain developed in 
samples of roof rock and humidity changes was obtained in the 
laboratory. The strain developed across bedding planes was greater 
than strain developed parallel to bedding. In tests conducted under- 

und, strain values were much lower and the data more scattered 
‘or similar humidity variations. Roof rock specimens reacted to a 10 
pct change in humidity throughout a 7 to 10 day period before 
stabilizing, which seems to rule out daily humidity cycles as a factor 
in roof deterioration and indicates seasonal variations as a major 
cause. Very low annual temperature variations were recorded in 
active sections of the mine. At a 6 F annual variation developed 
Strain would be only 10.5 microinches per inch, far below the strain 
magnitude for humidity variations and probably too low to be a 
factor in problems of roof deterioration. Laboratory strain tests on 
drill core samples were shown to be indicators of moisture sensitiv- 
ity of roof rock, but neither chemical nor physical properties of the 
samples correlated with the strain data. (Portions of this document 
are not fully legible.) 


50746 (PB—262518) Impact of overmining and undermining on 
the eastern underground coal reserve base. Final report Jul 75—Sep 
76. Stingelin, R.W.; MacDonald, P.O.; Sparks, J.P.; Baker, E.T. 
(HRB-Singer, Inc., State College, Pa. (USA)). 30 Sep 1976. 286p. 
(HRB—4967-F). NTIS, PC A13/MF AO1. 

This study undertook the development and implementation of 
a methodology for estimating the impact of coal seam interaction on 
the eastern bituminous underground reserve base as published in 
Bureau of Mines IC 8655. The effects of previous mining in multiple 
coal seam areas on currently mined and reserve seams are predicted 
asa tage coal loss by an engineering assessment model called 
the Loss Calculation Model. The model was developed and 
tested using data from four coal mines in western Pennsylvania and 
southern West Virginia. 


50747 (PB—262519) Impact of overmining and undermining on 
the eastern underground coal reserve base. User’s manual for the coal 
loss calculation model computer program. Final manual Jul 75—Sep 
76. Stingelin, R.W.; MacDonald, P.O.; J.P.; Baker, E.T. 
(HRB-Singer, Inc., State College, Pa. (USA)). 30 1976. Contract 
50357129. 78p. (HRB—4967-M). NTIS, PC A05/MF AOI1. 

This report is the final user’s manual for the coal loss calcula- 
tion model computer program. The study undertook the sage 
ment and implementation of a methodology for estimating 
impact of coal seam interaction on the eastern bituminous under- 
ground reserve base as published in Bureau of Mines IC 8655. The 
effects of previous mining in multiple coal seam areas on currently 
mined and reserve seams are predicted as a percentage coal loss by 
Sas assessment model called the Coal Loss Calculation 


50748 (PB—262868) Microseismic roof fall warning system. 
Final report. Farstad, A.J.; Kalvels, D.; Kehrman, R.F.; Fisher, C. 
Jr.; Leschek, W.C. (Westi Electric ., Boulder, Colo. 
(USA). Nov 1976. Contract H0242045. 154p. S, PC A08/MF 


Acoustic emission techniques show promise for the prediction 
of roof falls in coal mines. Sufficient data were obtained to evaluate 
the performance of the system as an acoustic emission detection 
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device. The data obtained indicate the direction for improvement 
and simplification of the instrumentation involved. Additional long- 
term data measurement programs to provide a statistical and analyt- 
ical data base of roof fall characteristics should lead to a suitable cost 
effective technique for roof fall prediction in mines. Of the two types 
of data obtained on this program (that is, acoustic threshold excee- 
dance time and microseismic event count), the former is more 
indicative of the onset of a potential roof fall. In most cases, the 
acoustic threshold exceedance time increased gradually with increas- 
ing stress buildup in the roof and suddenly decreased sharply just 
prior to a roof fall. The main uncertainty that remains in attempting 
to analyze the data thus obtained is how long u time period should 
elapse between the sudden drop in acoustic emission activity and the 
associated impending roof fall. Obviously, this time duration will be 
a function of the strength of the roof and its associated mechanical 
properties. To be able to predict the time of an impending roof fall 
with any degree of accuracy, it will be necessary to obtain more data 
in a variety of mines under different roof conditions and dimensions. 
A statistical analysis of the data obtained should aid in identifying 
correlating factors between roof type and size, acoustic emission 
activity, and roof fall behavior. 


50749 (PB—263211) Conceptual design of an automated longwall 
system. Phase I. Survey of (COMINEC, Tulsa, 
Okla. (USA); TAB Engineers, Inc., Northbrook, Ill. (USA)). Feb 
1975. Contract S0241051. 240p. NTIS, PC All/MF AOl. 

see also PB—263212. Prepared in cooperation with T A B 
Engineers, Inc., Northbrook, Ill. 

This report covers a survey and pertinent characteristics of all 
longwall faces operating in the United States. It includes the results 
of time and motion studies conducted at the face in an operating 
mine and identifies the causes of production slow-downs or stop- 

ges and areas for improvement in longwall mining systems. (Color 
illustrations reproduced in black and white.) 


50750 (PB—263212) Conceptual design of an automated longwall 
mining system. Phase II. State of the art survey. (COMINEC, Tulsa, 
Okla. (USA); TAB Engineers, Inc., Northbrook, Ill. (USA)). Feb 
1975. Contract $0241051. 133p. NTIS, PC AO7/MF AO1. 

Prepared in cooperation with T A B Engineers, Inc., North- 
brook, Ill. See also PB—263211. 

Phase II includes an extensive bibliography and provides a 
survey of the state-of-the-art of automation and remote control. 
(Color illustrations reproduced in black and white.) 


50751 (PB—263213) Conceptual design longwall 
mining Phase III. Volume I. Final report. (COMINEC, Tulsa, 
Okla. (USA); TAB Engineers, Inc., Northbrook, Ill. (USA)). Apr 
1976. Contract $0241051. 422p. NTIS, PC A18/MF A01. 

See also PB—263214. Prepared in cooperation with T A B 
Engineers, Inc., Northbrook, IIl. 
‘ Phase III ane 4 two he pew Volume I a the concepts 
for two automa ngwall mining systems; one for operation in a 
42- to 57-inch thick section of the Lower Kittanning seam, the other 
in a 57- to 72-inch thick section of the Pittsburgh seam. One — 
uses a single-drum bidirectional shearer and 500-ton chocks, 
other uses a double-drum sh with 500-ton shields. Each concept 
is — to produce in excess of 2,500 tons of coal per 6-man face 
crew shift. 





50752 (PB—263214) Conceptual design of an automated longwall 
mining system. Phase III. Volume II. Appendices. (COMINEC, 
Tulsa, Okla. (USA); TAB i Inc., Northbrook, Ill. (USA)). 
Apr 1976. Contract S0241051. 25ip. NTIS, PC Al2/MF AO0Ol. 

See also PB—263213. Prepared in cooperation with T A B 
Engineers, Inc., Northbrook, Ill. 

Phase III is in two volumes. Volume II contains details of 
coal seam selection, time and motion studies, and mechanization 
Laererey of concepts. (Color illustrations reproduced in black and 
white. 

50753 (PB—263629-T/SL) Automatic face transfer linear cut- 
ting head continuous Roepke, W.W.; Lin- 
droth, D.P.; Wilson, R.J. (Department of the Interior, Washi 

D.C. (USA)). 15 Oct 1976. 14p. NTIS, PC A02/MF AO1. 

The patent application describes a coal mining apparatus and 
its method of use in which a continuous mining machine removes 
and transfers cut material reducing airborne irable coal dust 

ted in the cutting and collection process. conventional 

igh speed head rotating with the bits going forward at the top is 

replaced by a triangular dished out linear cutting head 
a Se ae at the apexes going at the 
top. p goede © Ses out & tie eae Gee wan 8 uare Cross- 
section. the head has made a box cut by sumping 

beginning at the mine floor, it is sheared 


the complete cutting head diameter. The modified 
seed qpardepl eietedian sateen. 
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50754 (PB—264383) Modified longwall mining of shallow coals 
interior province coalfield. Open file report. Gales, T. (Gates E: 
neering Co., Beckley, W.Va. (USA)). Apr 1976. Contract J01550 9. 
65p. NTIS, PC A04/MF AOl 

A discussion is a on the technical and economic 
feasibility of applying ene longwall mining methods to area 
surface mining of thin coal seam 


— (PB—264534) Rotating biological contactor for biochemi- 

cal ferrous iron oxidation in the treatment of coal mine 
Master's thesis. Olem, H. (Pennsylvania State Univ., University Park 
(USA). Dept. of Civil sy ven ph 1! 1975. Contract DI-14-31- 
0001-5038. 85p. NTIS, PC AOS5/MF A\ 

Pilot scale testing of the — 4, biological contactor for the 
oxidation of ferrous iron in acid coal mine drainage has shown the 
process to be dependable, efficient, and qoanenaledlly comparable to 
purely chemical methods of iron oxidation. The 0.5 meter device 
consisted of four sets of plastic discs affixed to a centralized shaft. As 
the discs rotated half immersed in flowing mine water, an average 
iron-oxidizing bacterial population of 70,000 cells per sq cm colo- 
nized the disc surfaces without prior bacterial preseeding or nutrient 
supplementation. Concentration dependent first order kinetics were 
established during continuous operation from May 1974 through 
March 1975 at several hydraulic —- and disc rotation rates. 
Hydraulic loadings of 2.7 and 5.4 gpd/sq ft (0.11 and 0.22 cu m/day/ 
$q m) at optimum disc rotation resulted in the transformation of an 
average 240 mg/1 influent ferrous iron to produce effluents of 2 and 
5 mg/l, respectively. Performance was not impaired when operated 
at mine water temperatures as low as 8C and the process was shown 
to recover rapidly when subjected to artificially induced toxicity in 
the form of a strong disinfectant solution. The process prepared a 
coal mine drainage containing up to 313 mg/l of ferrous iron for 
limestone neutralization and subsequent solids precipitation at an 
= operating cost of 4 cents per thousand gallons (1 cent per 
cu m). 


50756 (PB—264728) Guidelines for mining near water bodies. 
Phase III. Recommended guidelines for mining under surface waters. 
Final report. (Skelly and Loy, Harrisburg, yf {USA)). Apr 1976. 
Contract HO H0252083. 193p. NTIS, PC A09/MF 

Practical guidelines for active a nen mining in close 
proximity to water bodies are formulated. This was accomplished 
through systematic completion of three phases of study: (I) Collec- 
tion and documentation of data, (II) Application of existing guide- 
lines to case histories of previous inundations, and (III) Development 
of recommended guidelines for underground coal mining near bodies 
of water. Existing guidelines were categorized and classified, and 
then evaluated as to their effectiveness in precluding past inunda- 
tions had they been in effect at the time of inrush. Advantages and 
disadvantages of existing guidelines were defined. Two levels of 
— are presented; level I oa require little or no subsur- 
ace exploration on the part of the mine operator, while level II 


guidelines recommend various testing and investigative procedures 
to permit greatest possible mineral extraction. 


50757 (PB—264729) Guidelines for mining under surface water. 
Phase III and final report. Wardell, K. (Bureau of Mines, Washing- 
ton, D.C. (USA)). May 1976. Contract H0252021. 67p. NTIS, PC 
A04/MF AOl. 

The purpose of this study was to formulate practical guide- 
lines for active underground mining in close proximity to water 
bodies. This was accomplished through systematic com — of 
three phases of study: (I) Collection and documentation o data, (II) 
Application of existing guidelines to case histories of previous inun- 
dations, and (III) Development of recommended guidelines for 
underground coal mining near bodies of water. Drawing on the 
broad data base established in previous efforts, phase III was direct- 
ed at development of viable guidelines to promote the greatest 
— coal extraction while precluding accidental mine inundation. 

¢ guidelines established relate to mining beneath surface waters by 
total extraction, by room and pillar, by panel mining, and by a 
combination of these methods. The minimum rock cover n 
for mining to be allowed is specified. Safety zones beneath surface 
water bodies and structures impounding water are defined. 


50758 (PB—264763) A master environmental control and mine 
system design simulator for underground coal mining. Software. 
Schottler, G.R. (Bureau of Mines, Washington, D.C. (USA)). 15 Sep 


1976. v 
a tape is in EBCDIC character set. Tape(s) can be 
red in most standard 7 or 9 track recording modes for one-half 
Go tape. Identify recording mode desired by as character 
set, track, density, and parity. Call NTIS Computer ucts if you 
have questions. Price includes documentation, PB-255 420, PB-264 
764, and PB-264 765. 

The computer programs on this tape comprise The Master 
Environmental Control and Mine System Design Simulator for 
Underground Coal Mining. This simulator is completely document- 
ed in an 11-volume report available through NTIS (PB-255 420/AS). 
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The Simulator has a wide range of possible applications in the design 
and evaluation of underground coal mining ee from the stand- 
points of health and safety, pee. mine environment. It 
consists of nine free-standing function-oriented subs: models 
linked together into an integrated, comprehensive model of an entire 
mining system. The subsystems wich make up the Simulator are 
Geology and Reserves, Methane Generation, Roof Support, Subsi- 
dence, Production, Rail Haulage, Cost, Water Generation and Venti- 
lation. In addition to these, there is a Dynamic ere ype in which 
the production, rail haulage, methane generation and roof support 
subsystems function interactively on a continuous basis during the 
simulation of a mining operation. Test data for each of the 

found on this tape are available on BuMines Tape 2-77 

These test data to example applications of each of the 
subsystems found in the report. The system is written in the Fortran 
programming language for implementation on an IBM 370/168 
computer using the OS version, MVT level operating system. Cur- 
rently, largest required core storage is 560K bytes, ——— on 
program used. However, fully resident may require 750K bytes of 
core storage. 


50759 (PB—264765) Digital computation of transients and safety 
testing of mine electrical power systems. a 
E.K. (West Virginia Univ., poh mer (USA). 

periment Station). 1 Aug 1975. Contract G0144137. 18 p. NTI PC 
A09/MF AOl1. 

For system on magnetic tape, see PB-264 763. See also PB- 
264 764. 

Novel test methods applicable to periodic inspection of mine 
electrical systems and components were investigated. Several classes 
of test, such as power factor measurement on unloaded lines and 
infrared inspection, show promise of providing early warning of 
equipment failure. Transient analysis programs were developed to 
process data expected to be available from a Pennsylvania State 
University field survey under Grant No. G0155003. A ground bed 
monitor that provides a continuous record of bed impedance was 
developed. Research on circuit breakers and protective devices 
included development of a computer program to verify correct 
settings of haulage circuit breakers, based on rail and feeder size, 
lengths, etc., as entered interactively at a teletype terminal. 


50760 ttt rte So A master environmental control and mine 
system design simulator for underground coal mining - test data file. 
Data file. Schottler, G.R. (Bureau of Mines, Washington, D.C. 
(USA)). 29 Mar 1976. vp. . 

Source tape is in EBCDIC character set. Tape(s) can be 
prepared in most standard 7 or 9 track recording modes for one-half 
inch tape. Identify recording mode desired by character 
set, track, density, and parity. Call NTIS Couleur ucts if you 
have questions. 

The data sets on this tape are test data for the ter 

rograms comprising the Master Environmental Control and 
oo a Design Simulator for Underground Coal Mining. The pro- 

s are on BuMines Tape 1-77 (MDS-5). The Master 

imulator is completely documented in an 11-volume report avail- 
able through S (Report No. PB-255 420/AS). These test data 
correspond to example applications of each of the subsystems of the 
simulator which are found i in the report. The Master Simula- 
tor has a wide range of possible applications in the and 
evaluation of underground coal systems from the standpoints 
of health and safety, productivity, mine environment. It consists 
of nine free-standing function-oriented subsystems linked a 
into an integrated, comprehensive model of an entire 
The subsystems which make 7 the Simulator are Gedior ont 
Reserves, Methane Generation, Roof Support, Subsidence, 
tion, Rail Haulage, Cost, Water Generation, and Ventilation. “In 
addition to these, there is a Dynamic subsystem in which the 
production, rail haulage, methane generation and roof support sub- 
systems function interactively on a continuous basis to simulate a 
mining operation. 


50761 (PB—265067) —— face ventilation systems - duct 
and brattice. Final report. Mi , D.R. (Foster- 
Miller Associates, Inc., Waltham, (USA). Sep 1976. Contract 
H0155016. 209p. NTIS, PC A10/MF AO1. 

The results of a 2-year investigation of extensible face ventila- 
tion tech: or and systems for = at the working face in under- 
ground mines are described. The goal was to provide a safe and 
convenient method of maintaining the extensible system within 10 
feet of the face, thereby epee me ventilation. A summary of 
approximately 20 extensible ven systems proposed or tried in 
the past is included for reference, together with a detailed descrip- 
tion of the design, construction, and underground testing of a new 
extensible brattice panel and a new fiberglass duct system. 


50762 (PB—265151) Alternate conveyor design for mine machin- 

ery. Final report. Snyder, J.H.; Grande, E. (Foster-Miller Associates, 
7 Waltham, Mass. (USA)). Oct 1976. Contract H0144078. 57p. 
(BM—7448). NTIS, PC A04/MF AO1. 
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This report presents results of a program to develop a new 
conveyor system, adaptable to existing miners or loaders, which 
reduces the noise level to 90 dBA without reducing machine perfor- 
mance. The trial conveyor design consists of a main conveyor and a 
swinging tail conveyor. The main conveyor incorporates a rubber- 
covered return guide roller, rubber mounting of pillow blocks, 
rubber cover of the return bed, and a rubber belt running between 
the flight chain and the conveyor bed plate. Testing took place in a 
surface coal pit and underground at the Peabody Spur mines in 
Boonville, Indiana. Noise levels as low as 90 dBA were observed on 
the surface and 93 to 94 dBA underground. Recommendations for 
further work are also presented. (Color illustrations reproduced in 
black and white.) 


50763 (PB—265545) Joanne mine, remote sealing operation. 
Final technical report. M: D.A.; Guzdar, A.R.; Berry, D.R. 
(Foster-Miller Associates, Inc., Waltham, Mass. (USA)). Sep 1975. 
Contract H0144004. 224p. NTIS, PC A10/MF AOl. 

This report summarizes the remote sealing effort and those 
activities directly related to remote sealing of coal mines. It provides 
a brief history of previous remote sealing attempts, a description of 
the recently developed remote sealing system, and a description of 
the Joanne mine operation as it relates to and affects the remote 
sealing effort. 


50764 (UCRL—78758) Experimental investigation of room and 
pillar coal mining in the eastern United States. Langland, R.T. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Oct 1976. Contract W-7405-ENG-48. 20p. (CONF-770422—1). Dep. 
NTIS, PC A02/MF AOl1. 

From International symposium on field measurements in rock 
mechanics; Zurich, Switzerland (4 Apr 1977). 

A joint experimental-analytical program was undertaken to 
determine the fundamental underground behavior during room and 
pillar mining of coal. A coal mine in Eastern Ohio was selected for 
the experiment. The coal seam was approximately 91 m underground 
and was located in a region of rolling hills. Seam thickness varied 
from 1.2 to 1.8 m. Mining was done with drill and blast techniques 
instead of using a continuous miner. Three test sites were instrument- 
ed; two sites with good roofs and one with a weak roof. For the two 
sites with good roof, one intersection in a development area, and two 
intersections in a production area were instrumented. One intersec- 
tion in the third site with poor roof conditions was instrumented. 
Three kinds of measurements were made in each intersection; roof 
bolt loads, differential displacement of roof strata (sag), and roof-to- 
floor convergence. This instrumentation was placed as the working 
face advanced. A three-dimensional finite element study of the 
instrumented areas was conducted. Excellent agreement with the 
field data was obtained. The analysis included excavation effects. A 
clearer understanding of the load transfer and ground movement 
phenomena was obtained from the studies. Roof bolt loads and sag 
showed excellent correlation with excavation and exhibited no time 
dependent effects. Roof-to-floor convergence exhibited time depen- 
dence and the fastest convergence rate occurred immediately after 
excavation and became constant after several weeks. Changes in roof 
bolt loads during excavation were strongly influenced by movement 
of the anchor point. 


50765 Geological criteria for the gasdynamic hazard in coalfields. 
Vereda, V.S. Sov. Min. Sci. (Engl Transl.); 12: No. 2, 195-198(1976). 
Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 2, yee whl g 
Geological, geophysical, and geodesic observations which, 


upon combined interpretation, may solve the problems of global, 


regional, and local prediction of various ynamic phenomena in 
coal mines are considered. The most important problem in the 
prediction of gasdynamic phenomena is to elucidate the state of 
stress of the undisturbed rock in a coal-bearing stratum. To solve the 
problem of continuous prediction of the sites of various gasdynamic 
phenomena during underground coal mining it is necessary to solve 
the problem of predicting the sites of slight tectonic disturbances of 
the shear t and their zones of influence, and to predict the 
strengths of the possible gasdynamic phenomena it is necessary to 
find rapid methods of determining the tangential stresses and the 
relative gas contents of the mine workings. 


50766 Mechanism of rock fracture in gas bursts. huk, 
B.N. (Inst. of — Mi and Metallurgy, Donetsk, USSR). 
Sov. Min. Sci. (Engl. Transl.); 12: No. 2, 198-201(1976). 

Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 2, 86-90(1976). 

Experiments show that the fracture of the rock in a gas burst 
is not instantaneous. Depending on the intensity of the burst, it may 
last for several seconds. The conditions of fracture of the rock 
influence the character of the fracture and the fallout of mixture into 
the worked-out area. Since bursts are the combined results of many 
factors, it is difficult to make a quantitative estimate of the influence 
of the conditions of breakage on the parameters of the burst process; 
it is mainly determined by the results of field observations on bursts. 
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But if a burst is confined to a zone of broken coal containing gas at 
high pressure, the values of the main parameters characterizing the 
process can be obtained by numerical calculation. Practice in work- 
ing coal seams reveals that most bursts occur with almost simulta- 
neous fracture of the coal and ejection of a mixture of solid particles 
and gas into the worked-out area. The front of the expansion wave 
which feeds the ejection wave will be propagated through the 
inflowing current of mixture, with eters corresponding to the 
parameters of the mixture behind the front of the wave of crushing. 


50767 Assessment of the air permeability of the rock between 
openings during mining of contiguous seams. Bonetskii, V.A.; Boga- 
tyrev, V.D.; Bogatyreva, A.S.; Sadokhin, V.P. (Eastern Scien’ 
Research Inst., Kemerovo, USSR). Sov. Min. Sci. (Engl. Transl.); 12: 
No. 2, 201-203(1976). 

Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 2, 91-93(1976). 

A ventilation link between the worked-out area in contiguous 
seams is effected through the deformed adjoining rocks subjected to 
the effect of mining-out work. To assess the filtration currents and 
investigate the routes by which air is drawn through during group 
working, a mathematical model and a computer program have been 
compiled. Calculation of filtration suctions will enable predicting 
— combustion of the coal during mining and selection of 
the optimal ventilation schemes and regimes for contiguous seams 
from the viewpoint of their fire safety. 


50768 Physical characterization of the process of coal cutting by 
a bit with additional applied vibrations. Zysmanov, I.G.; Nikulin, 
V.V. Sov. Min. Sci. (Engl. Transl.); 12: No. 1, 49-54(1976). 

Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 1, 50-56(1976). 

The physical essentials of the mechanism of coal cutting by a 
bit to which are applied additional vibrational movements in a 
direction perpendicular to the main velocity vector of cutting have 
been investigated. From the viewpoint of reducing energy consum; 
tion on separation of the coal, the most advantageous cutting comb 
tions will be those in which the bit moves in a trajectory coinciding 
with that of the breaking stresses, or in any case close to it. This 
trajectory of the ainabeal cutting - can be obtained by imparting 
to the bit an additional motion of a vibrational character. The 
process of mineral cutting then consists of two stages as follows: 
Penetration of the cutter into the rock by the amplitude of vibration 
with the main motion of the cutter superimposed on the additional 
motion and the cutter inserted into the rock along a trajectory 
depending on the cutting parameters; and reverse motion of the 
cutter away from the face, in which the bit moves towards the 
exposed =. An analysis of the trajectory of the principal cutting 
edge of the bit for various combinations of velocities of the main 
cutting motion and the additional superimposed vibrations has 
shown that from the viewpoint of simplification of the vibratory 
drive design and reduction in the energy consumption of breakage, 
the optimum trajectory is one in the form of a sine curve obtained 
when the velocities of the principal and additional motions are equal. 
The cutting energy within one cycle can be reduced by an average 
of 60 percent. 


50769 Use of a column-supported artificial roof for rock pressure 
control in working thick steep coal seams by inclined slices. Kvasni- 
kov, V.F.; Ryzhkov, V.V. Sov. Min. Sci. (Engl. Transl.); 12: No. 1, 
79-84( 1976). 

Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 1, 81-87(1976). 

The working of thick steep coal seams is being improved by 
the use of systems with stowing of the worked-out area, including 
the use of hardening stowing. Tests have been carried out on 
suggested ideas for working such seams; they are divisible into two 
main groups: the creation of artificial support strips (pillars), and the 
creation of an artificial roof. The first scheme is typical of room 
systems of working with high potentialities. This sc’ envisages 
the erection of strips of hardening stowing throughout the whole 
seam thickness, followed by extraction of the coal between the strips 
and filling of the rooms with ordinary stowing. The other scheme 
provides for the erection of an artificial “roof—floor” in the inclined 
slices followed by working of the other slices with ordinary stowing. 
The need to ensure stability of the roof in the rooms limits the use of 
the first scheme to strong rocks. The second scheme can be widely 
used; where mechani aggregates are used, it will also ensure 
highly efficient mining. A method has been suggested for working 
thick steep coal seams, in which rock pressure control is obtained by 
means of an artificial roof supported by columns. 


Roof displacement in working thick steeply beams 
in the Kuzbass to the rise with stowing of the area. 
Posokhov, G.E.; Tereshkin, A.F.; Sevost’yanov, V.V. (Inst. of 
Mining, Novosibirsk, USSR). Sov. Min. Sci. (Engl. Transl.); 12: No. 
2, 129-133(1976). 

Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 2, 3-9(1976). 
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The main group of mining systems for thick steeply dipping 
coal seams with stowage of the worked-out area, adopted recently in 
industrial trials in pits in the Kuznetsk coalfield, involves advance of 
the extraction front to the rise of the seam by means of successive 
mechanized extraction of narrow strips to the strike. This group of 
new systems has many features that are almost identical with those 
used for some time in pits in this coalfield in systems of mining with 
laterally inclined and sloping panels with hydraulic stowing. Thus 
the data, resulting from an investigation of the development of roof 
displacements during extraction of a single laterally inclined panel or 
of all the panels worked up to the time of scheduled advance of the 
extraction front, can be used to predict rock pressure phenomena in 
similar new technological schemes. 


50771 Method for calculating the displacement surfaces of the 
wallrocks during working of a coal seam. Gritsko, G.I.; Vlasenko, 
B.V. (Inst. of Mining, Novosibirsk, USSR). Sov. Min. Sci. (Engl. 
Transl.); 12: No. 2, 134-139(1976). 

Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 2, 9-16(1976). 

One of the principal methods of investigating manifestations 
of rock pressure during working of coal seams is measurement of the 
displacements of the solid rock around the mining-out and develop- 
ment workings. The purpose of field investigations of rock displace- 
ments is to study the kinematic displacements of the rocks during 
mining-out operations. Analytical investigations of the deformed 
state of a rock mass are, in turn, intended for calculation and 
prediction of the development of rock displacements during working 
of the seam. Until recently both field observations and analytical 
investigations have been performed largely at points or along specif- 
ic cross sections, and they have yielded only displacements along 
profiles. The basic research of Avershin, where the kinematics of 
rock displacements in plane cross sections was investigated, may be 
improved markedly by ony displacements over an area, i.e., 
by examining the kinematics of the development of displacement 
surfaces of the wallrocks during working of a coal seam. The 
behavior of the rocks in the vicinity of a working face may be 
characterized by the value of the displacements and by the character 
of development of the displacements as the coal seam is worked. 
Numerous investigations indicate that the displacements of the wall- 
rocks in seam (flat-lying, inclined, or steep) take place largely along 
the normal to the stratification. From observations on the conver- 
gence of the roof and floor in the direction normal to the stratifica- 
tion we can obtain fairly complete characteristics of wallrock behav- 
ior. The observations also show that a high proportion (85-95%) of 
the convergence of the roof and floor in mining-out work in seams 
with a dip of up to 60-70° is due to displacement of the roof if the 
rocks of the footwall do not have a tendency to heave. In place of 
convergence we therefore refer to displacements of the seam roof. 


50772 Evaluation of geologic, hydrologic, and geomechanic prop- 
erties controlling future lignite open pit mining. Voigt, R. (Rhein- 
braun Consulting GmbH, Cologne). pp 296-323 of In Coal explora- 
tion. Muir, W.L.G. (ed.). San Francisco; Miller Freeman Publica- 
tions, Inc. (1976). 

From 1. international coal exploration symposium; London, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 


May 1976). 

See CONF-7605136—. 

Geological properties, such as stratigraphy and tectonics, 
determine the basic design of a lignite open pit mine. Dewatering 
measures, either by means of tube wells or by means of drainage 
ditches and galleries, require the knowledge of the spatial distribu- 
tion of the hydrologic parameters of the water bearing strata top and 
bottom of the seam(s). Geomechanical data of the overburden must 
be known in assessing the stability of slopes at the working face and 
at the dumping side of a mine. The paper describes methods to 
obtain pertinent data during the exploration stage and how they are 
processed and used during the planning phase. 


50773 Geotechnology: an integral part of mine planning. Ellison, 
R.D. (D’Appolonia Consulting Engineers, Inc., Pittsburgh); Thur- 
man, A.G. pp 324-368 of In Coal exploration. Muir, W.L.G. (ed.). 
San Francisco; Miller Freeman Publications, Inc. (1976). 

From 1. international coal exploration symposium; London, 
United Kingdom of Great Britain and Northern Ireland (UK) (18 
May 1976). 

See CONF-7605 136—. 

Worldwide energy demands are causing — expansions of 
coal mining activity in all of the major United States coal areas. 
New, high-production operations, often in previously unmined and 
difficult seams, entail large capital expenditures for mine equipment 
and development. Cost considerations and a trend towards increased 
mechanization are gradually causing industry to place more empha- 
sis On premining investigation and analysis. Currently, the collection 
of most premining data is accomplished through expensive boring 
and laboratory testing programs, aimed primarily towards evaluating 
only the coal quality and quantity. There often is too little expert 
geotechnical involvement in the planning or interpretation of these 
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core boring or laboratory testing programs. Also, iate geo- 
logical interpretation and geophysical exploration Fo oe per bore- 
hole) techniques are often not used to efficiently maximize knowl- 
edge from costly boring programs. This paper discusses: Relation- 
ship between geotechnical factors, geological conditions and mining 
considerations; efficient means of implementing geotechnical premin- 
ing programs for a variety of conditions and mining 5 
procedures for getting maximum information from each boring, 
without increasing costs; data evaluation techniques; and examples of 
applications in major mining projects. 


50774 Three-dimensional finite element analysis of a coal mine 
crosscut and entry intersection. Raney, E.M.; VanDillen, D.E.; 
Chuang, K.P.; Balachandra, M.B. (Agbabian Associates, El Se- 
gundo, CA). pp Session I, Paper A6.1-A6.5 of In Site characteriza- 
tion. Brown, W.S.; Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake 
City; ae of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

A three-dimensional finite element analysis of a crosscut and 
double-entry intersection in the Sunnyside No. 2 Mine is described. 
Calculated stress contours on various planes are presented. Comput- 
ed closures are compared with measurements. Sensitivity of the 
results, especially displacements, to input material properties is 
noted. Modification of laboratory material property data to allow for 
in-situ conditions is discussed. Stress and displacement data are 
identified that can be obtained from three-dimensional, but not two- 
dimensional, analyses. 


50775 Design considerations for mining thick seams and seams 
lying in close proximity to one another. Wilson, J.W. (Consolidation 
Coal Co., Pittsburgh); Singh, B.D.; Nakajima, S. [oS I, 
B1.i-B1.11 of In Site characterization. Brown, W.S.; Green, S.J.; 
Hustrulid, W.A. (comps.). Salt Lake City; University of Utah ith 

From 17. symposium on rock mechanics; Snowbird, U 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

According to the Project Independence blueprint, a 270 per- 
cent increase in coal production is expected from western coal fields. 
Furthermore, 30 percent of the total United States coal reserves in 
the western states are classified as beyond the strippable limits and 
can be recovered only by underground methods. In view of the fact 
that the majority of the seams in the West are thicker than those 
presently mined in other parts of the country, it is important to 
consider the parameters that relate to mining thick seams and the 
factors that affect such mining systems. Apart from thick seams, a 
common feature of many western coal fields is the occurrence of 
multiple seams that lie in close proximity to one another. These 
multiple seam deposits present difficult mining problems that have 
not been encountered to any degree in other U.S. coal fields; for 
example, ground pressure changes in one mine level caused by 
mining in the other, sudden water or gas influx from the adjacent 
levels, the danger of spontaneous combustion in gobs and large and 
complex subsidence ye ae on the surface. Perhaps equally 
important is the fact that the country can ill afford the present 
systems of underground mining that attain only 50 to 60 percent coal 
recovery. With the probability of increased thick seam mining, 
conservation shall be a focal point in future mine design systems. 
Potential methods of mine design and planning for the efficient and 
safe extraction of coal in these difficult mining conditions are dis- 
cussed in detail. 


50776 The Kaiser Resources Ltd., Hydraulic Coal Mine. Shaw, 
J.D. (Kaiser Resources Ltd., Sparwood, Can.). Pe 
B2.1-B2.7 of In Site characterization. Brown, i“ . 
Hustrulid, W.A. (comps.). Salt Lake City; University of Utah yin 4 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

The Kaiser Resources Ltd. hydraulic coal mine is located in 
south eastern British Columbia, Canada, at the western end of the 
Crowsnest Pass, next to the town of Sparwood. The seam presently 
being mined is the number 10, known locally as the Balmer seam, 
which is a high quality coking coal, 50 feet in thickness and of an 
average inclination of 35 degrees. The annual raw coal production 
from this single monitor unit has risen from 108,988 short tons in 
1970 to 942,334 short tons in 1975, with a total mine labour force of 
about 160 men including the surface dewatering plant, mine supervi- 
sion and mine administration. The hydraulic mining system as ap- 
plied at the Balmer Mine readily lends itself to a retreat pattern of 
extraction, always a desirable feature where spontaneous combustion 
risks exist. Experience shows that the recovery from a planned block 
of coal is about 70% and from the “in situ” reserves is 60% to 65%. 
These figures are much higher than might be expected when using 
previous methods. The outstanding safety features of the system 
include: in the monitor area, no person works nearer to the actual 
mining than 35 feet; the extraction and transportation of the coal is 
dust free; ventilation is through the mined out area, thus a methane 
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fringe is pushed well back in the waste; the only electric power at 
the extraction face is 150 HP for the feeder breaker motors; and 
there is no incendive sparking from machine bits during extraction. 


50777 Multiple seam mining. Spedding, M. (Dowty Corp., Ze- 
lienople, PA). pp Session I, Paper B4.1-B4.6 of In Site characteriza- 
tion. Brown, W.S.; Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake 
City; | of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

complex nature of the carboniferous measures prevailing 

in the U.K. has dictated the types of mining required to exploit the 
coal seams. As mining has been practi in most of the major 
coalfields in the U.K. for well over 100 years, with the initial 
extraction of the shallower and more profitable seams, the present 
management have been left a legacy of indiscriminate extraction 
which severely hampers their efforts to maximize the mine layouts. 
There is no single standard design of mining layout capable of 
meeting the wide variety of conditions which exist in the British 
coalfields. Mining layouts are subject to fixed and variable param- 
eters. In discussing multi-seam working, the main parameter must be 
the effect of old workings above and below the seam to be extracted. 
There is a distinct lack of reliable information which would enable 
layouts to be designed to completely avoid or control these destruc- 
tive forces. The guidelines are, therefore, mostly empirical. The most 
commonly used system of longwall extraction in the U.K. is that of 
advancing faces. This system is nearly forced upon the mine opera- 
tors due to the fact that roadways will just not stand in the highly 
stressed zones to allow retreat faces to be operated. 


50778 Rock mechanics elements of coal mine design. Dahl, H.D.; 
von Schonfeldt, H.A. (Continental Oil Co., Ponca City, OK). pp 
Session IV, Paper Al.1-A1.9 of In Site characterization. Brown, 
W.S.; Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake City; Univer- 
sity of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

During the past decade, significant progress has been made in 
applying rock mechanics principles to mine design problems by a 
= number of researchers. Some of these new techniques have 
ound their way into the engineering and planning offices of the 
ise mine. In spite of these advances, however, the application 
of rock mechanics in the day-to-day mine planning and design of our 
domestic coal mines is relatively rare. The purpose of this paper is to 
outline some of the design techniques that are being used in industry 
for improved roof and ground control. The discussion shall be 
restricted to coal mining in single, more or less horizontal seams. 
The discussion will cover a basic analysis concept that can be 
applied to the design of longwall development headings, to recom- 
mend pillar extraction schemes, to the caving properties of the 
overburden over longwall panels, subsidence prediction, and the 
design of long term main entries. 


50779 Ground movement and pressure changes associated with 
shortwall mining. Howell, R.C.; Wright, F.D.; Dearinger, J.A. (Univ. 
of Kentucky, Lexington). pp Session VI, Paper A3.1-A3.6 of In Site 
characterization. Brown, W.S.; Green, S.J.; Hustrulid, W.A. 
(comps.). Salt Lake City; University of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

The rock mechanics study of the shortwall mining system at 
Beth-Elkhorn Corporation's Hendrix No. 22 Mine is being conduct- 
ed under contract with the U.S. Bureau of Mines. The objective of 
the study is to obtain data on surface subsidence over a portion of 
the mined area, strata subsidence in the mined area, and underground 
stress changes and displacements in and near natural support ele- 
ments of the mining system. This study is currently in progress, and 
only a portion of the results are being presented at this time. 


50780 Influence of some critical design parameters on roof truss 
support capacity: a preliminary report. Neall, G.M. III; Haycocks, C.; 
Townsend, J.M.; Johnson, L.P. III. a Polytechnic Inst. and 
State Univ., Blacksburg). pp Session V, Paper E2.1-E2.6 of In Site 
Characterization. Brown, W.S.; Green, S.J.; Hustrulid, W.A. 
(comps.). Salt Lake City; University of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

Conventional roof support methods such as mechanical and 
resin bolting provide adequate support for a wide variety of coal 
mine roof conditions. However, roof falls remain the single largest 
cause of death and injury in underground mines and seriously 
hamper production in many operations, demonstrating that these 
methods of roof support are not universally effective. One of the 
most recent and successful advances in coal mine roof control has 
been the introduction of the roof truss. The truss combines the 
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advantages of both inclined roof bolts and post-stressing the roof. 
However, the full benefits of roof trusses will only be ized when 
design criteria to optimize support capacity are determined. The 
number of trusses required for a given roof condition can then be 
minimized, reducing installation time and making them economially 
more feasible. The of this research is to develop roof truss 
design criteria initially on laboratory studies of gravity-loaded 
multi-layered photoelastic mine models. Laboratory test results will 
then be modified where necessary following future field testing. The 
ensuing relationships should provide the field engineer with a reli- 
able means of calculating optimum truss configuration, capacity, and 
spacing for a set of known roof conditions. 


50781 Resin rock bolting in coal. Beerbower, W.B. (E.I. du Pont 
de Nemours and Co., Inc., Wilmington, DE). pp Session V, Paper 
E3.1-E3.3 of In Site Characterization. Brown, W.S.; Green, S.J.; 
Hustrulid, W.A. (comps.). Salt Lake City; University of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

Resin bolting has enjoyed wide acceptance for coal mine roof 
support. Beginning in 1973, the first year of significant resin bolting 
in coal mines, we estimate that 2.5MM resin bolts were installed. 
This grew to 7MM resin bolts in 1974 and 13MM in 1975. Resin 
bolts are currently being used in over 300 coal mines throughout the 
major coal producing areas of the U.S. and barring major work 
stoppage we expect more than 17MM _ will be installed in 1976. 
Although not a cure-all, the number of unintentional roof falls 
occurring in many mines has been dramatically reduced as a result of 
converting to this “new” method of support. The improved anchor- 
age strength of resin bolts provides better roof support. This anchor- 
age strength provides a mechanism to resist changing roof stresses 
along the entire length of the fully grouted resin bolt, thereby 
assuring stabilization of rock strata over long periods of time. The 
ability to resist roof displacement is borne out by readings obtained 
from strain gauged bolts. 


50782 Comparative evaluation of rock bolt anchors. Cox, R.M. 
pp Session V, Paper E4.1-E4.5 of In Site Characterization. Brown, 
W.S.; Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake City; Univer- 
sity of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

The principal factor that must be determined for the effective 
design of a coal mine roof bolt support system is the maximum stable 
tension that can be developed with a given bolt assembly in a 
particular roof rock. There are four basic types of roof bolt anchor- 
age techniques available: (1) the splitwedge; (2) mechanical expan- 
sion units; (3) resin point anchors or grouted expansion units; and (4) 
the cone shell which is placed in a reamed hole. A study of this 
problem has been made which includes theoretical analyses, labora- 
tory experiments and field tests. A static free-body analysis of each 
of the anchorage techniques has provided formulas for predicting 
the anchorage capacity for a Fe cmap rock from the results of 
standard pull tests. The form also provide an insight into the 
anchorage mechanism of technique and allow for a comparative 
evaluation of the methods for design purposes. The theoretical 
analyses also indicate clearly the pertinent variables affecting the 
anchorage mechanism of each method. 


50783 Way to high performance coal face workings. Weber, H. 
(Ruhrkohle, Essen, Ger). Glueckauf; 113: No. 1, 5-16(6 Jan 1976). (In 
German with English abstract). 

Coal winning methods are reviewed in historical perspective, 
and mechanization in tunneling and support systems is evaluated. 
High performance methods are analyzed, and limits of production 
enhancement are calculated. Practical results in various coal faces 
are compared. 9 refs. 


50784 Costs of drilling and blasting in rock and coal face work- 
ings. Wild, H.W. Glueckauf; 113: No. 1, 16-20(6 Jan 1976). (In 
German with English abstract). 

Detailed analysis of preparatory and excavation costs is pre- 
sented. Results with various explosives are com) , and develop- 
ments between 1965 and 1975 are evaluated. 7 refs. 


50785 Mine roof supports. Jackson, R.R.G.P. (Dowty Min 
Equip Ltd, Hucknall, Notts, Engl). J. Mines, Met. Fuels; 24: No. 5, 
151, 154-156(May 1976). 

Use and types of power operated roof supports in longwall 
coal mining are examined with special reference to Indian practice. 
Two pieces of Dowty Mining Equipment Ltd’s powdered supports 
are rT in detail: the 4-leg 280-tonne chock and the 4-leg 450- 
tonne c ; 


50786 Advance calculation of methane emission from workings. 
Koppe, ‘a Glueckauf; 112: No. 20, 1154-1156(Oct 1976). (In 
erman). 
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3 figs.; 3 refs. 

Advance calculations of methane emission give satisfactory 
results when the structure is raised in parts. If the structure is raised 
completely, calculated values are too high, if not raised at all, 
calculated values are too low. In order to get satisfactory results in 
virgin rock, an addition of 100% of the calculated values should be 
made. The influence of fringe working is expressed by a lower 
addition to the calculated values ranging from 70% to 80%. A 
comparison of these procedures shows that most of time they come 
to very similar results. Discrepancies on a larger scale are seldom to 
be found. Only the Cherchar procedure gives significantly higher 
calculated values and therefore leads to a slightly better result in 
virgin rock. 


50787 Methane emission from abandoned mines and workings. 
Winter, K. Glueckauf; 112: No. 20, 1176-1179(Oct 1976). (In 
German). 

3 figs.; 3 refs. 

A report is presented on the methane emission in abandoned 
mines in connection with air pressure variations. It is pointed to the 
latent danger presented by cavities filled with millions of cubic 
meters of mine gas. Finally, the chemical analysis of gas in these 
mines and workings is dealt with. 


50788 Suppression of gas emission in case of retreating work. 
Duepre, G. Glueckauf; 112: No. 20, 1175-1176(Oct 1976). (In 
German). 

figs. 

Methane drainage in the Saar district with backwards direct- 
ed ring-drilled boreholes for the a of gas emission is 
reported on. Normally two, in case of additional high gas emission 
three boreholes, each 50 m to 70 m long, are drilled above the face, 
starting from a drilling site opposed to the working direction. For 
the improvement of methane drainage a well-drill hole deeper than 
200 m with a diameter of 150 mm was drilled towards the face. The 
combined application of a normal borehole and a well-drill hole 
— for methane drainage proved to be successful in the Saar 

istrict. 


50789 Control of methane emission by considering ventilation 
techniques in planning the layout of work. Fuessel, W.; Poertge, F. 
Glueckauf; 112: No. 20, 1172-1174(Oct 1976). (In German). 

2 figs.; 2 tabs. 

To increase the haulage in coal mines, a better control of 
methane degassing must be aimed at. The author shows various 
possibilities of the layout of workings for the solution of this problem 
and discusses special aspects of ventilation. The paper includes a 
table on the rate of CH, outgasing in various coal districts in the 
Federal Republic of Germany at the end of 1975. 


50790 French cpm 3 dust sampler. Reinhardt, M. Glueckauf; 112: 
No. 19, 1123-1130(7 Oct 1976). (In German with English abstract). 

A gravimetric device is described, and results of comparative 
sampling with it, the TBF-50 dust sampler, and TM digital respirable 
dust scattered light photometer are presented. 


50791 Methods of coal winning and support 1975 in the German 
coal mining industry. Kundel, H. Glueckauf; 112: No. 21, 1213- 
1218(Nov 1976). (In German). 

5 figs.; 5 tabs.; 19 refs. 

As a result of the first unfavorable position of the market for a 
long time the output of the German mining industry has also been 
affected in 1975. However, all in all, face productivity and the 
productivity reserves have been increased again, to which technical 
progress in face equipment, the optimization of operational tech- 
niques, and enforced R and D activities made considerable contribu- 
tions. In particular on account of these developments, the fully 
mechanical haulage has reached a proportion of 98%, coal winning 
by powered supports (including shield supports) 83%, and the 
average DOF of the 301 faces operated in 1975 went up to 1,164 t. 
The developments in these fields, and the main problems still un- 
solved in connection with these developments, are portrayed. 


50792 Water as a working and a transport medium in the mining 
industry. Harnisch, H. Glueckauf; 112: No. 24, 1351-1356(Dec 1976). 
(Ir German). 

7 figs.; 19 refs. 

The utilization of water power by engineers can be traced 
from ancient times until] now. The introduction of hydromechanical 
winning and the development of efficient hydraulic transportation 
systems have opened up many new ways to an increase in output and 
cost reduction in the mining industry, to a better utilization of 
deposits, to the solution of numerous transportation problems. More- 
over, hydraulic processes have substantial economic security advan- 
tages. The reserve rationalization not yet exhausted and the flexibil- 
ity of these processes promise apart from a large scale of feasible 
application, a substantial progress in productivity. 


50793 Situation of coal 1975/1976. Bergbau; 27: No. 12, 470- 
473(Dec 1976). (In German). 
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The energy progam of 1974 designed the haulage capacity of 
pit coal mining to be maintained at 94 million t CE. This orientation 
is only valid until 1980 and is to be extended to 1990. The electric 
power industry should have used annually 33 million t CE of inland 
pit coal by 1980, but took up only 23 million t CE in 1975. This act 
on preg Epa mee valid until 1980 is to be extended, if 
possible, to 1990 and the target quantity of 33 million t CE should in 
no case be reduced. By the beginning of the 80's, new hard coal 
power plants of about 6,000MW, up to the mid 80's of a total of 
10,000MW are to be built. The coke demand of the steel industry in 
the European Community is covered by the German coal mining to 
54% and anually delivers here 44 million t. Development of new 
technologies for coal processing is being intensively worked on in 
German coal mining; the coal pressure gasification and fluidized-bed 
firing promise to be particularly successful, both combined with a 
gas-steam turbine process. 


50794 Electronic automation accelerates in Britain. Buntain, D. 
(Mine and Quarry, London, Engl). Coal Min. Process.; 14: No. 1, 66- 
70(Jan 1977). 

The development of electronic automation in British coal 
mining from the early 1960s when the first remote control system for 
underground conveyors was introduced to today’s sophisticated 
electronic controls from the coalface to the surface is traced. A 
Ferranti Argus 400 digital computer, installed in a surface control 
room and programmed to carry out several functions is highlighted. 
The most significant development in the 1970s has been in the 
computer field--with the miniaturization of computer circuits and the 
development of mini and micro computers. Development of some 
other remote control and monitoring systems and their application in 
British coal mines are detailed. 


50795 New mining technology: what to look for in the next 24 
months. Falkie, T.V. (US Bur of Mines). Coal Min. Process.; 14: No. 
1, 80-81(Jan 1977). 

Possible changes in United States coal mining technology 
within the next two years are considered. Some significant changes-- 
evolutionary rather than revolutionary--are forseen in the immediate 
future in the following fields: continuous haulage, longwall mining, 
new safety products, and ‘parachute stopping’ in ventilation. By 1978 
longwall mining is expected to account for more of the United 
States’ production than it does now, partly through some innova- 
tions. Surface coal mining can also expect to see much in the way of 
new equipment during the next two years. 


50796 Brown coal mining on the border of the German Democrat- 
ic Republic. Hausmann, R. Energiewirtsch. Tagesfragen; 27: No. 1, 41- 
43(Jan ae (In German). 

igs. 

The economic importance of the Braunschweig Colliery (BC) 
is pointed out and the Helmstedt deposit of brown coal is explained 
in a short introduction. The author goes into detail as far as the 
problem of borderline coal is concerned. He reports on the joint 
mining plan. Because of the a ent between both German states, 
the BC will be able to mine 5.5 million tons of borderline coal until 
the mid-nineties. 


50797 Large shovel excavator for the haulage capacity of 237,000 
t/d — coal, Bergbau; 28: No. 2, 56-57(Feb 1977). (In German). 
1g. 

To Spee up the —— Hambach, a large shovel excavator 
with a production of 273,000 t/d brown coal and belt type spreader 
for 240,000 fm* daily of overburden is to be put into operation in 
1978. These equipment are presented with their most important 
technical data; a crawler (heavy transporter), used in brown coal 
strip mines, is also introduced to replace heavy belt conveyor drive 
stations. 


50798 Integrated mathematical model in the Polish coal mining 
industry. Hajdasinski, M.; Pozor, L. Glueckauf-Forsch h.; 38: No. 
1, 23-25(Feb 1977). (In German). 

4 refs. 

A report is presented on the main advances in activities 
carried out by the Polish mining industry with the aim of establish- 
ing integrated mathematical models for the optimum planning of a 
mine and of a whole branch of mining. 


50799 Australians piggyback three bolters. Roof bolters designed 
by Broken Hill Pty. for continuous miners provide close-to-face sup- 
port in difficult roof conditions. Coal Age; 82: No. 5, 62-67(May 1977). 
Roof bolting equipment added to a continuous miner is de- 
scribed. The equipment was made at the colliery to ensure rapid 
support of difficult roof conditions and avoid the complications of 
additional equipment in the same space. The procedure has been 
effective, but has not completely eliminated rock falls. (LTN) 


50800 Leasing: fast cash and low outlay. Spiridon, C.M. Coal 

Age; 82: No. 5, 84-86(May 1977). : 
Leasing, a medium and extended-term financing method, is a 

fast simple means of acquisition that should be considered. Other 
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methods include the traditional equity or debt financing, or purchase 
from funds provided by operations. In a lease arrangement, the 
lessor owns the equipment. The lessee chooses the ——— and 
has unrestricted use of it. Lease packages vary, with differences 
based on pricing and accounting practices and the company’s short 
and long-term equipment needs. When a basic lease expires, the 

may return the equipment, buy it, renew the lease, or lease 
new equipment. The idea behind leasing is to make money by using 
the equipment rather than owning it, then using the difference for 
income growth opportunities. A leasing organization should be able 
to offer custom-designed contracts that include the client’s views, 
overall company strategy and business objectives. 


50801 Advanced technology mining gives better reliability, per- 
formance and working safety. Whitworth, K. World Coal; 3: No. 6, 
40-42(Jun 1977). 

Selected faces in all National Coal Board Areas will be 
designated for Advanced Technology Mining (ATM) equipment, 
= the following criteria: (1) The most suitable mining system, 
usually longwall retreat,(2) the best of modern ee proved by 
production experience, (3) Remote control of equipment where 
appropriate, (4) those methods and equipment which improve the 
working environment for men and machines. Equipment for ATM 
faces must be capable of efficient operation with the minimum 
number of men and ensure that those men can work in positions of 
maximum safety. It must be heavy-duty equipment which can oper- 
ate continually over long periods before needing to be withdrawn to 
the surface workshops for major overhaul. Above all, each compo- 
nent item in the system must be compatible in speed and integration 
of operation with associated equipment. For example, powered 
support and conveyor systems must be capable of being advanced as 
quickly as the shearer passes along the face. 


, 


50802 Peabody's mines find better way to reduce dust. Chironis, 
N.P. Coal Age; 82: No. 6, 106-110(Jun 1977). 

New flooded-bed dust scrubbers are mounted on continuous 
miners to reduce dust exposure to the machine operator. The design 
of the scrubber is described. Results are better dust control, better 
flushing of methane out of pockets, less operator exposure to mine 
dust and better productivity. (LTN) 


50803 Coal: China's economic backbone. Szuprowicz, B.O. (21st 
Century Research, North Bergen, NJ). Coal Age; 82: No. 6, 114-120, 
122(Jun 1977). 

Chinese coal reserves are estimated at 1,500 billion tons and 
coal production was estimated at 427 mty in 1975, and provided two- 
thirds of China's energy needs. China has a number of very large 
coal mines but 30% of 1973's coal production was produced by 
about 100,000 small mines. These small mines supply coal locally 
without making excessive demands on China's inadequate transpor- 
tation system. China’s mining equipment is mostly obsolete, but the 
author concludes that priorities for modernization are being given to 
other economic areas at present although some prototype equipment 
is being imported. The earthquakes in northern China in 1976 
disrupted coal production at the large modern Kailvan mines by 
damaging underground equipment and surface processing facilities 
and as a result of the extensive flooding that occurred. Research 
programs, especially the development of hydraulic mining, are dis- 
cussed briefly. (LTN) 


50804 Analysis and testing of lubricating oils in mine and mill 
production t. Ford, R.A. (Noranda Mines Ltd., Granisle, 
Can.). CIM Bull.; 70: No. 782, 120-122(Jun 1977). 

The paper outlines methods used for the determination of 
wear metals in motor and transmission oils; contaminents in motor, 
transmission and crusher lubricating oils; and viscosity determina- 
tions. Case histories and costs are presented to illustrate the value of 
an oil analysis program. 


50805 Longwall coal mining machine with plural cutters on sub- 
ranging arm. Hujimori, M.; Nakajima, S.; Takahashi, K.; Ito, T.; 
Shimada, T.; Endo, H. (to Taiheiyo Engineering Inc.). US Patent 
4,027,918. 7 Jun 1977. Priority date 30 Jun 1975, Japan. 6p. 

A coal mining machine is described intended to be used in a 
pit having a long-walled pit face and having a mechanism in which 
two cutting drums are attached to the main ranging arm of a ranging 
drum shearer through a sub-ranging arm and the position of said 
cutting drums defined by the cooperation of said main- and sub- 
ranging arms. 8 claims, 4 figures. 


50806 mining roof support for double deck machines. 
Beckmann, K.; Behr, H. (to Gewerkschaft Eisenhutte Westfalia). US 
Patent 4,029,361. 14 Jun 1977. Priority date 6 Mar 1975, German, 
Federal Republic of (F.R. Germany). 8p. 

A mineral mining installation intended for mining thick seams 
is composed of a series of units arranged alongside the mineral face 
and interconnected via a shifting system employing hydraulic rams 
operable to shift individual units. Each unit is a two-story construc- 
tion with a rigid underframe with roof and floor parts interconnect- 
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ed by pillars or walls to provide a winning chamber accessible to the 
face and an access chamber remote from the face and capable of 
housing vehicles and other equipment. On top of each underframe, 
to complete the unit, is a top frame composed of telescopic props 
resting on the roof part of the underframe and supporting a roof 
girder. At least one winning machine and conveyor is > 
within the forward regions of the frames of the units, and usually in 
the winning chambers; and the machine serves to hew mineral from 
the face. 14 claims, 4 figures. 


Mobile telescopical articulated cascade conveyor system 
for mining and automatic self-tramming wheel-mounted conveyor unit 
therefor. Nelson, R.C. (to New River Manufacturing Co., Inc.). US 
Patent 4,031,997. 28 Jun 1977. Filed date 5 Dec 1975. 18p. 

A mobile conveyor system is described having a series of 
articulately interconnected mobile conveyor units arranged in cas- 
cade relationship for conveying mined material from a movable 
mining machine to a remote stationary floor conveyor. The series 
includes inbye and outbye units which are bridge conveyors, and at 
least one intermediate unit. The discharge end of the inbye unit has a 
carriage supported for movement along the receiving portion of the 
adjacent intermediate unit. The articulated interconnection between 
the receiving end of the outbye unit and the discharge end of the 
adjacent intermediate unit has a fixed lapped relation, a bottom- 
engaging skid, and springs urging the adjacent units into ali t. 
Each intermediate unit has a pair of self-powered tram wheels, and a 
mine-bottom-engaged receiving end providing a stable three-point 
ground support both when moving and stationary. An automatic 
control powers the tram wheels in response to relative movement 
between adjacent units. 10 claims, 20 figures. 


50808 Coal disaggregation by basic aqueous solution for slurry 
recovery. Drinkard, G.; Prats, M.; O’Brien, S.M. (to Shell Oil Co.). 
US Patent 4,032,193. 28 Jun 1977. Filed date 28 Mar 1974. 12p. 

This invention is a process for treating an underground for- 
mation of coal by contacting the coal with a basic aqueous solution 
for a time sufficient to disintegrate at least a portion of the coal 
formation. Subsequently, at least some of the disintegrated material is 
removed to create permeability in the coal formation. The coal is 
then treated with a heat carrying fluid to recover energy values from 
the coal. Another aspect of this invention is a process for slurry 
mining coal which comprises contacting the coal with the basic 
aqueous solution for a time sufficient to disintegrate the coal and 


form a slurry, then conveying said slurry to a receiving terminal. 11 
claims, 3 figures. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 50568, 50569, 50570, 50571, 
50573, 50574, 50576, 50577, 50603, 50605, 50635, 50636, 50637, 
50639, 50652, 50660, 50734, 50807, 51462 


50809 Choosing a route for a main transport line in a coalfield. 
Strekachinskii, G.A.; Ordin, A.A.; Fedorin, V.A. (Inst. of Mini 
Novosibirsk, USSR). Sov. Min. Sci. (Engl. Transl.); 12: No. 2, 
231(1976). 

Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 2, 123-126(1976). 

In planning transport in a coalfield (e.g, in finding a route for 
the main stowage pipes, or for coal distribution and access roads), 
we can use the method of least squares with weighti ients. 
This method improves the solutions for the most profitable routing 
of the main roads and types (configurations) of these roads. The 
most recent work shows that the method can be improved by using 
iterative rotation of the axes. 


50810 (CONF-761086—) Second symposium on coal 
(National Coal Association, Washington, D.C. (USA)). 1976. 205p. 
Coal Association, Washington, DC. 

From 2. symposium on coal pospention Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

Eighteen have been abstracted and indexed separately 
for EDB and . Eight of the abstracts are also included in 
EAPA. (EJH) 


50811 (CONF-761086—, pp 1-14) Review of computer-oriented 
models of coal preparation plants. Walters, A.D. (Anglo American 
Corp., — ~— Africa); pay pe 1976. 
rom 2. symposium on ion; Louisville, 

tucky, United States of America (usa} (19 Oct 1976). 

In Second s ium on coal preparation. 

In flowshest design and optimizati 
models can only be an aid to the engineer. 
many local factors that influence the selection of equipment and the 
design of a plant. uname eagneeing methods ant congutes do 
not make decisions but rather provide different solutions to problems 
so that objective comparisons can be made between the i 
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soe coal preparation flowsheets and plants must be designed 

jeers wha computers. However, computer simulation models 
pe design engineer a rapid appreciation of the overall project 
and allows him to consider many variables yey avoid some 
pitfalls in the prediction of yields and quality. The use of computers 
and mathematical models for project planning and control requires 
that good input data be available. Otherwise, the results of the 
analysis are suspect, leading to questionable plant designs and predic- 
tions. The use of simulation models for process control is still very 
much in the experimental stages and it will be interesting to learn of 
the experiences of the plants that are attempting this. However, it is 
felt that for complete process control even more sophisticated mea- 
suring devices will have to be developed. For example, unless the 
plant feed is homogenized by careful blending, the variations of the 
raw coal will have to be continuously monitored to allow themodel 
to adjust the operating conditions on the plant to optimize the plant 
—- To do this, a device that can continuously record the size 

and the washability analysis of the raw coal needs to be 
pm ode and it is understood that work is being carried out in this 
area. 


50812 (CONF-761086—, pp 30-38) Warwick coal preparation: 
and environment conservation. Draper, J.C.; Walker, J.L. ar. 


energy 
(Duquesne Light Co., Greensboro, PA). 1976. 


From 2. symposium on coal preparation; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on coal preparation. 

The Warwick Preparation Plant is separately washing all of 
the coal being produced by the two Warwick Mines, with all their 
differing raw coal characteristics, without any plant adjustments, 
while maintaining maximum btu recovery. This performance is ac- 
complished in a closed water circuit plant that has low capital, 
operating, and maintenance costs made possible by a unique ap- 
proach to steam coal preparation. 


50813 (CONF-761086—, pp 39-49) Recent advances in coal flo- 
tation. Aplan, F.F. (Pennsylvania State Univ., University Park); 
Bonner, C.M.; Hirt, W.C.; Rastogi, R.C. 1976. 

From 2. symposium on coal preparation; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on coal preparation. 

Pyrite is best rejected under gentle frothing and operating 
conditions using short residence times in the flotation cell. The use 
of excess frother, and, es; > nae an oily frother and/or collector is 

ularly counter-productive to pyritic sulfur rejection. The last 
increment for the recovery of coarse or other hard-to-float particles 
is invariably accompanied by the flotation of much pyritic sulfur. 


508614 (CONF-761086—, pp 50-63) Steam coal preparation eco- 
nomics. Phillips, P.J.; DeRienzo, P.P. (Gibbs and Hill, Inc., New 
York). 1976. 

From 2. symposium on coal pr tion; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 1976). 

In Second symposium on coal preparation. 

The economics of coal preparation and beneficiation repre- 
sent a pe target impelled by so many variables that generalized 
cost data will have very y little validity in specific situations. Every 

hourly rate, cost element and so on must be carefully evaluat- 

© the particular set of circumstances. Only when the major 
nant fh and cost elements have been compiled for each specific 
application can the results be considered reliable enough for use in a 
decision-making process. There are no easy short cuts to determining 
the economics of coal preparation. For a reliable estimate one must 
consider, at a minimum: the characteristic properties of the particu- 
ae coal -S be bayer naa the desired improvements in the coal’s 
is uilieation; method of achieving this; the he plant, and of 
the plant and its ve tion; the projected ievalien af Ges J mg} 
financial considerations as a function of ownership. It is 
tant that costs of other technologies being considered in slane a of, “a 
jointly with, coal preparation be developed with the same degree of 
completeness and reliability. 


—_ (CONF-761086—, pp 117-127) Compact lamella thicken- 
in coal ts. Cook, R.L. (Parkson Corp., Fort 
te FL). 1976. 


From 2. symposium on coal p tion; Louisville, Ken- 
tucky, United States of America (USA): (19 Oct 1976). 

In Second symposium on coal preparation. 

On the basis of theory, the Lamella Thickener was applicable 
for the Coal Washwater application. Through an in-depth program 
of laboratory sample t _and pilot tests, design criteria were 
formulated. On the basis of this design, full scale equipment was sold 
with process guarantees. Initial operation has proven that Lamella 
Thickeners based these conservative design criteria, can pro- 
duce required ov and underflow quality while aes ¢ a 
minimum of land area and virtually eliminating maintenance and 
repairs. No operational problems have been encountered. 
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50816 (CONF-761086—, pp 127-131) Magnetic tracer neers 
to determine coefficients for 


partition separations. Foreman, 

W. E. (Virginia Polytechnic Inst. and State Univ., ae 
Amundson, L.V. 1976. 

From 2. symposium 
tucky, United States of America ce USAF Oe 19 Oct ct 

In Second symposium on coal 

The investigation of the ne magnetic trace tracer technique showed 
that it was a reliable, easy and tt method to measure the 
partition coefficients of a small experimental hydrocyclone. It is 
suggested that better on-line monitoring using this technique can 
lead to process control in coal preparation plants. A mass magnetite 
sensor could be developed to measure the quantity of tracer going 
through an operating circuit. Measurement of the gravimetric mass 
or a particle count aoe to the light fraction or heavy fraction 
could be used to measure the effective separation efficiencies of an 
operating plant. ae the ash content of the product and better 
control of the circui lead to higher recoveries of clean coal. A 
one percent increase per hour in clean coal recovery in a 500-ton per 
hour 9 will gain at least 16,000 tons per year of clean coal aed a 
two-shift operation. The increased recovery of clean coal should pay 
for considerable capital and operating costs for the installation of 
good monitoring and control systems in preparation plants. 


50817 (CONF-761086—, pp 175-183) Hot surfactant solution as 
a dewatering aid filtration. Baker, A.F. (Bureau of Mines, 
Pittsburgh). 1976. 

rom 2. symposium on coal tion; Louisville, Ken- 
tucky, United States of America pro oe Oct 1976). 

n Second symposium on coal " 
A technique currently being i ae in the laboratory as 

a possible way to improve the of fine-size coal by 
vacuum filtration is described. This technique involves pif say. be a 
coal slurry onto a modified filter leaf and washing the 
with a surfactant solution before the vacuum air-d. cycle. The 
efficiency of the process depends on the amount of surfactant in the 
wash water and on the temperature of the wash water. Steam 
heating the washed cake is advan us in achieving maximum 
cake moisture reduction. Bench-scale filtration test results employing 
the washing technique with Pittsburgh bed coal are given. The 
results show that the moisture content of slurries made with minus 
35-mesh coal was reduced to about 10%. In contrast, untreated filter 
cakes contained about 19% moisture. Similar, but slightly inferior 
results, were achieved by immersing a conventional-type filter leaf 
into fine coal slurry containing surfactant and then steam heating the 
filter cake. Products containing about 11% moisture were obtained 
from minus 35-mesh coal slurries. About half of the cake moisture 
reduction was caused by pe ee increase, which decreased 
water viscosity, and the rest of the reduction was attributed to the 
presence of the surfactant. Results of tests conducted with a pilot- 
size vacuum disc filter partially enclosed with a steam jacket were 
similar(if slightly paint t to results obtained in the 
immersion tests. Filter cakes formed in the presence of a surfactant 
and heated with steam contained about 9 ———s points less 
moisture than unheated cakes formed in the of a surfactant. 


ville, Ken- 


50818 (PB—262716) Coal environmental engineering 
manual. Report for Jun 74—Jun 75. Nunenkamp, D.C. (Davis (J.J.) 
Associates, McLean, Va. eye A sa 1976. tract EPA-68-02- 
1834. 729p. NTIS, PC A99/MF A 

dividuals 0 provide a introduction, on indeotry. Species 
ing to individuals outside o' — 
ty Se ennent cove ae characteristics of U.S. 
coals, provides an overview of the coal preparation plant, discusses 
Ci canter eases eh ee 
tion, identifies the primary waste streams found d the coal 
cleaning operation, discusses the techniques of control currently 
applied to those waste streams, and describes the contaminant re- 
moval potential of coal. 


50819 (PB—265558) Automatic remote control coupler for mine 
cars. Final report 14 Jun 74-16 76. Atkinson, D.T.; —— 
AA. Jr; Lane, A.J.; Lombardi, A. A ag ‘oster-Miller Associates, Inc 
Waltham, Mass. (USA)). 16 Apr 1976. Contract H0346042. 139p. 
NTIS, PC A07/MF A0O1. 
This report describes the Foster-Miller program that de- 
, developed, built, and tested an automatic, remote control 
mine car coupler. This new coupler gives the motorman the capabili- 
ty to selectively couple and cars from the locomotive, to 
transmit braking intelli to the coupled cars, and to determine if 
the trip is intact. pty ype 
men Br re 


train system. 
50820 


coals. Maidukov, 
Transi.); 12: No. 1, 
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Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 1, yen oii 

In coal preparation, where concentrated coarsely dispersed 
aqueous suspensions are subjected to filtration, the = ge aim is 
extraction of a solid phase with minimal water content. oeing fl 
concentration of flotation concentrate in the suspension being 
tered causes a relatively high rate of filter cake formation, even with 
a very slight pressure drop. Since the resistance of the filter cloth is 
small in comparison with that of the cake formed on it, the principal 
factor governing the rate of filtration in this case is the characteris- 
tics of the precipitate, i.e., its hydrodynamic resistance to liquid flow 
caused by the porosity, the and wettability of the surfaces 
of the solid particles, their compressibility, strength, and tendency to 
swelling. An investigation of the ies of the material and their 
overall effects on the process velocity is of both scientific interest 
and — importance and has been carried out and the results are 
reported. 


50821 Need for coal Levine, M.D.; Fullen, R.E.; Mc- 
Carthy, W.N. Jr.; Foley, G.J. so of In Energy and the 
environment. Theodore, L. (ed.). Dayton, OH; American Institute of 
Chemical — ee (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The analysis demonstrates that coal cleaning offers an ap- 
poe that can significantly reduce the likelihood of shortages of 
low sulfur coal in the next decade and thereafter. For Alabama, the 
eastern Midwest and western Midwest, the as of coal meet- 
ing EPA sulfur emission standards is not greatly changed —— 
the use of coal cleaning. However, for the Northern Appalachia, 
Southern Appalachia, and Western coal regions the percentage af 
coal that meets sulfur emission standards can be increased si 
cantly through the use of coal cleaning. The percentage of that 
meets these standards increases from 4 percent to 12 percent in 
Northern Appalachia; from 35 percent to 50 percent in Southern 
Appalachia; and from 70 percent to 94 percent in the West. Of these 
regions, Southern Appalachia and the West represent large quanti- 
ties of coal and thus have the greatest potential for using coal 
cleaning to reduce potential future deficits of low sulfur coal. A 
second strategy to increase production of low sulfur coal is to 
combine full application of coal cleaning with an increased growth 
in Southern Appalachian coal. If the growth rate of Southern 
pom coal were increased from current projections of 2 

r year to a growth rate of 6 percent to 10 percent per year 
ore rm cleaning were used to reduce the sulfur content, then a 
substantial increase in low sulfur coal supply would be obtained. 


50822 Coal for conversion processes. Staples, G.M. 
III; May, V.B.; Emerson, D.B. (Hittman Associates, Inc., = ng 
MD). pp 300-306 of In Energy and the environment. Theodore, L 
oH). ayton, OH; American Institute of Chemical Engineers 
From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 
See CONF-761016—. 

preparation is normally used for steam coals used in 
electric power = eneration for three purposes: To increase heating 
value and combustion efficiency; to decrease transportation and 
handling costs and to decrease to the quantity of generated pollut- 
ants-solids, liquid and . y 64 percent of coal 
produced in the United States in 1975 was wor for steam. About half 
of all coal was cleaned that year. This percentage can be expected to 
increase for several reasons: (1) continuous increases produc- 
tivity but produces more refuse, (2) as transportation costs rise, it 
becomes less economic to transport ash and moisture, (3) as environ- 
mental restraints become tighter and control/disposal costs rise, it 
becomes economic to reduce pollutant precursors at the mine. Some- 
what similar reasons are developed for the desirability of coal 
preparation for coal conversion plants. 


50823 Effect of coal preparation on northern Appalachian re- 
serves. Hucko, R.E.; Cavallaro, J.A. pp 307-316 of In Energy ps 
the environment. Theodore, L. (ed.). Dayton, OH; American Insti- 
tute of Chemical Engineers (1976). 
From 4. national eels on eneugy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 
See CONF-761016—. 


The reserve tonnages of coal by sulfur category and extent of 


region are a. 
present reserves with sulfur content less than 0.85 

amount to 1,727.45 million tons. C to 1'/2-inch top size oe 
washing at 1.60 specific gravity yields 4,172.32 million tons of low- 
sulfur coal, which is 2.4 times the e: reserves. Crushing to 14- 
mesh top size and cleaning at 1.60 specific gravity would result in a 
total of 8,546.31 million tons of low-sulfur coal which is 4.9 times the 
present reserves. Four percent of the Northern A 

reserves with a sulfur content greater than 0.85 percent can be 
upgraded to low-sulfur coal by crushing to 1'/2-inch top size and 


a. for the entire Northern Appalachian 
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washing at 1.60 specific gravity; the percentage increases to 10 when 
crushing to 14-mesh top size and washing at 1.60 specific gravity. In 
examining these figures to establish the benefits of coal preparation, 
it is necessary to keep several things in mind. First of all, even 
though the additional tonnages of low-sulfur coal (less than 0.85 

t sulfur) resulting from coal preparation are a relatively small 
fraction of the total reserve base, they represent sizable quantities of 
coal, equivalent to many years of production at current and foreseen 
rates. Moreover, many powerplants constructed prior to 1975 can be 
brought into compliance with local emission standards by simply 
cleaning to an intermediate sulfur level. 


50824 Conception for modern washeries the preparation of 
high quality coking coal. von der Gathen, R. Gute 112: No. 22, 
1280-1285(Nov 1976). (In German). 

From 7. international congress for black coal processing; 
Sydney, Australia (23 - 28 May 1976). 

11 figs.; 3 tabs. 

It is shown by the example of a run-of-mine coal from a Ruhr 
colliery how the yield of coking coal can be increased from 50.2% to 
62.5% (by weight) by an increasing use of methods of dissociation 
and separation for the different sidestreams to be prepared. Increas- 
ing investments and costs involved in an increasing degree of pro- 
cessing are counteracted by the application of modern high-duty 
machines. Thereby a washery with a feed rate of 1,000 tons/h can be 
constructed as compact plant with washing block system with the 
help of only one high-capacity machine unit per process stage. 
Finally, a concept for the enlargment of the coking coal offer by 
means of supraregional combination is shown. 


50825 Economic aspects for the application of solids-water trans- 
portation for mineral coal. Koehling, R.; Leininger, D. Au/bereit.- 
Tech.; 17: No. 11, 574-579(Nov 1976). ‘(dn German). 

5 figs.; 4 tabs.; 6 refs. 

The hydraulic transport of bituminous coal in pipelines is 
increasingly becoming of interest in mining. Problems and precondi- 
tions for this solid transport are presented by means of performance 
examples and projects. A comparison with other transport systems 
for bituminous coal is given. The influencing parameters affecting 
the solid/liquid transport are considered and their economic 
cance is clarified by means of model calculations. The analysis fo the 
investment and operational costs shows that the development of the 
starting and terminal points of the coal pipelines is of decisive 
importance for the economy of the plant. 


50826 Hydraulic transport of coarse coal at high concentrations 
in a 4-inch pipeline loop. Haas, D.B. (Saskatchewan Research Coun- 
cil, Saskatoon); Husband, W.H.W.; Shook, C.A. CIM Bull.; 70: No. 
781, 109-111(May 1977). 

Deposits of high-quality metallurgical coal are found in the 
inner foothills belt along the eastern edge of the Rocky Mountains 
on the Alberta-B.C. border. There are few existing raiiroads and the 
possibilities of —_ extensions are limited because of envi- 
ronmental and economic factors. In these circumstances, the most 
efficient transportation system might consist of a pipeline to trans- 
port the coal from the mine to beneficiation plants located near 
existing railroads 50 or 100 miles away. Such systems would mini- 
mize environmental effects, capital costs and operating costs. To 
determine whether such a system would be tec’! y feasible, 
experimental ing was carried out to determine the energy re- 
quirements for transporting coarse coal in a pipeline. An existing 4- 
inch pipeline loop was modified so that it could be used for the 
transport of coarse coal (in the 4-inch pipeline, the topsize for the 
coal was */, inch). Thermal coal with a topsize of */, inch (18 mm) 
was successfully pum in a 4-inch closed-loop pipeline at high 
concentrations. The 25 and 35% (by volume) coal slurries exhibited 
behavior characteristic of heterogeneous-type slurries. The slurry 
was easy to handle at the highest concentration, but after 4 hours of 
running time, the 45% slurry exhibited significantly higher pressure 
drops than before. An examination showed that the only ph seer +e 
change was that the fines (-325 mesh) fraction of the coal had 
increased to about 20%. Previous ee has shown that increas- 
ing this fraction can have a large effect on pressure drop. It was not 
possible to obtain data at lower velocities, due to the instability of 
po ~- conditions; at higher concentrations, the slurries were more 

le 


50827 Separating coal particles from water. Huberts, L.J.T.J.; 

Verschuur, E. (to Shell Oil Co.). US Patent 4,021, 206. 3 May 1977. 
Priority date 10 Feb 1975, United Kingdom of Great Britain and 
Northern Ireland (UK). 4p. 

The invention relates to a process for separating coal particles 
in a coal/water slurry from water of the slurry by separating the 
larger coal particles with a relatively small quantity of water from 
ona smaller coal particles with a relatively —_ pe of water 
and then agglomerating the smaller coal and separating the 
satuedibbantay ean auntie 
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50828 Magnetic recovery of medium from heavy media circuits. 
Sealy, G.D.; Howell, W.F. (Eriez Magnetics, Erie, PA). World Coal; 
3: No. 6, 35-37(Jun 1977). 
The recovery of magnetic materials used in the heavy media 
ation of coal and rocks in coal preparation plants is discussed. 
Efficient recovery of these materials by the correct selection of 
heavy media wet drum separators is important for low cost oper- 
ation. The recovery of the magnetic medium is affected by five basic 
variables. Slurry volume, percent solids in slurry, ratio of magnetics 
to nonmagnetics, magnetic loading and magnetics per gallon of 
slurry. (LTN) 


50829 Process and apparatus for cleaning very fine ore. Ferris, 
D.D.; Harrison, K.E. (to Heyl and Patterson, Inc.). US Patent 
4,028,228. 7 Jun 1977. Filed date 2 Feb 1976. 6p. 

In an ore cleaning process, the underflow from an ore classi- 
fying cyclone is delivered to a heavy medium cyclone where the ore 
is cleaned. The underflow leaving the classifying cyclone is contin- 
ually measured for specific gravity and flow rate while the specific 
gravity of heavy medium that can be applied to the underflow is 
continually measured. The amount of this heavy medium and the 
amount of water required to be added to the underflow are contin- 
ually controlled as functions of the specific gravity and flow rate 
thus measured, whereby a substantially constant specific gravity and 
flow rate of the underflow is maintained as it enters the heavy 
medium cyclone. Magnetic separating means receive the overflow 
from the heavy medium cyclone and separate the heavy medium 
from the ore, while other magnetic separating means receive the 
underflow from the same cyclone and separate the heavy medium 
from the rejects. The heavy medium is used again. 3 claims, 1 figure. 


50830 Vacuum coal separator. Parham, H.D. US Patent 
4,028,231. 7 Jun 1977. Filed date 8 Oct 1975. 8p. 

A device for circulating liquid by vacuum, that is carrying 
two or more particles of different densities is described. The parti- 
cles are separated and then discharged through a discharge bowl to 
a receptacles, and the liquid is returned fo re-use. 14 claims, 8 

igures. 


COMBUSTION 


REFER ALSO TO CITATION(S) 50576, 50589, 50591, 51451, 
51452, 52088, 52209, 52229 


50831 (CONF-770520—1) Centrifugal fluidization: a review. 
Levy, E.K.; Chen, J.C. (Lehigh Univ., Bethlehem, Pa. (USA)). Mar 
= Contract EX-76-S-01-2516. 16p. Dep. NTIS, PC A02/MF 
AOi. 

From International powder and bulk solids handling and 
processing conference/exhibition; Rosemont, Illinois, United States 
of America (USA) (May 1977). 

The term centrifugal fluidization refers to a fluidized bed of 
particles contained in a cylindrical device and made to rotate about 
the axis of symmetry. The rotational motion generates radial forces 
on the bed material, which act like gravity and cause the particles to 
be concentrated in the annular region at the circumference of the 
device. Fluidizing gas flows inward through the porous cylindrical 
distributor, fluidizing the bed against the radial centrifugal forces. 
Relatively large effective gravities can be generated with modest 
a velocities, permitting much larger gas flow rates per unit 
volume at minimum fluidization than are possible with a convention- 
al fluidized bed operating at 1 G. A review is presented of the 
research performed at Lehigh University and elsewhere on centrifu- 
gal fluidized beds. Expressions for minimum fluidization, pressure 
drop, and elutriation are presented with data on bed behavior. The 
possible application of this technology to coal combustion is dis- 
cussed. 


50832 (FE—1536-22) Energy conversion from coal utilizing 
CPU-400 x ual report, July 1975—June 1976. (Combus- 
tion Power Co., Menlo Park, Calif. (USA)). Nov 1976. Contract EX- 
76-C-01-1536. 87p. Dep. NTIS, PC AOS/MF AO1. 

The CPU-400 Process Development Unit is being used to 
demonstrate the feasibility of using a direct-coal-fired gas turbine to 
generate power. The program addresses the subjects of energy 
conversion from high-sulfur coal, effectiveness of additives in sup- 
pressing noxious exhaust gases, control of particulate in the exhaust 
stream, and the effect and control of corrosive/erosive combustion 
products on turbine materials and materials used in the hot-gas 
system. Se: tor cyclones and inertial separators have not provided 
removal of fine particulate adequate either to meet environmental 
standards or to assure continuous long-term operation of the turbine. 
A moving-bed granular filter, designed to remove fine particulate 
not captured by cyclone separators, has shown operational capabili- 
ty, but structural inadequacy of filter-panel supports has precluded a 
full evaluation. Temperature, in terms of both level and constancy, is 
the single most important factor in determining whether or not hot 


€ 
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corrosion (sulfidation) will occur in a coal-combustor system. At: 
1600°F (870°C), with or without additives, no evidence of sulfida- 
tion was found in turbine-blade materials. Brief excursions above- 
1740°F (950°C), however, can produce easily detectable sulfidation 
in more susceptible alloys. The turbine alloys most resistant to attack 
in the coal-combustion atmosphere at 1600°F are those containing 
high aluminum concentrations, such as IN 713 and IN 738; the most 
resistant non-turbine materials are those high in chromium. 


50833 (FE—2473-9) Industrial application of fluidized-bed com- 
bustion: phase I. Quarterly report, January 1—March 31, 1977, 
Norcross, W.R. (Combustion ineering, Inc., Windsor, Conn, 
(USA)). 5 May 1977. Contract EX-76-C-01-2473. 14p. Dep. NTIS, 
PC A02/MF AOl1. ’ 

The full-scale, cold-flow model testing has allowed visual 
review of the fluidization characteristics and the effect of immersed 
tubes within the bed. Thus far the three-dimensional model has 
shown that 1/4” size limestone is difficult to fluidize and 1/8” size 
more acceptable, bed expansion is less than predicted and the air 
inlet plenum design has been successfully established. Completion of 
the test program was hampered by repeated failures of the flexible 
hoses which carry the fluidized air and entrained solids to the 
cyclone filters. Also, several tests required rerunning due to exces- 
sive leakage of air around and between the distributor plates. The 
plates have been sealed to prevent by-passing of air during future 
tests. A tube failure analysis of the boiler circuits has indicated that a 
relief system must be provided in the outlet duct to handle 
excessive pressure should a double ended tube leak occur. Prelimi- 
nary design related to the Demonstration Plant has continued at an 
increased activity level. An engineering meeting was held at Rives- 
ville, West Virginia to discuss fluidized-bed operation. Conceptual 
designs of larger commercial or industrial fluidized-bed boilers are 
being prepared. These will be evaluated and serve as a basis for 
design of the demonstration boiler design. The design of 
boiler-related, auxiliary equipment and evaluation of system 
are being accomplished. 


50834 (FE—2489-8) Development of combustion data to utilize 
low-Btu gases as industrial process Zuels. Project 8985 quarterly status 
report, January 1—March 31, 1977. Shoffstall, D.R.; Waibel, R.T. 
(Institute of Gas Technology, Chicago, Ill. (USA)). Apr 1977. Con- 
tract EX-76-C-01-2489. 8p. Dep. S, PC A02/MF A0Ol1. 

During the past quarter the site preparations for the gas 
reformer were completed, the reformer was installed, and final 
modifications to the furance were completed. 


50835 (NTIS/PS—77/0194) Fluidized bed combustion (citations 
from the NTIS data base). Report for 1969—Mar 77. Cavagnaro, D.; 
Werner, K.G. (National Technical Information Service, Springfield, 
Va. (USA)). Apr 1977. 245p. PC NO1/MF Nol. 

Supersedes NTIS/PS—76/0161, and NTIS/PS—75/256. See 
also NTIS/PS—77/0194. 

The bibliography includes fluidized bed processes and 
sors for the combustion of coal, oil, and industrial as well as 
municipal wastes. It also covers sludge incineration, fluidized bed 
boilers, nuclear fuel reprocessing and air pollution control by flui- 
dized bed combustion. (This updated ~ contains 240 
abstracts, 103 of which are new entries to the previous edition.) 


50836 (PB—265354) U.S. Environmental Protection Agency's 
fluidized-bed combustion FY 1976. Annual status report Jul 
75-Sep 76. (Battelle Columbus Labs., Ohio (USA)). Feb 1977. Con- 
tract EPA-68-02-2138. 66p. NTIS, PC A04/MF AOI. 

The report describes the objectives, content, and fiscal year 
1976 progress of the research and development program being 
conducted by the EPA for environmental characterization of the 
fluidized-bed combustion (FBC) process. EPA's FBC program is a 
contract program, utilizing a variety of contractors, aimed at ensur- 
ing that all potential environmental problems associated with this 
developing energy technology are identified and adequately ad- 
dressed. EPA's program is being conducted in coordination with the 
FBC technology development program being conducted by the U.S. 
Energy Research and Development Administration (ERDA). Some 
important contributions of EPA's FBC program to the National 
effort will include: establishment of environmental goals based on 
health and ecological effects of emitted gar omy comprehensive 
analyses of emissions from operating FBC units; assessment and 
development of any necessary environmental control technology; 
recommendations for environmental standards for the process; and 
development of manuals of best available technology. 


50837 (PERC/RI—77/8) Combustion of coal-oil slurry in a 100 
HP firetube boiler. Demeter, J.J.; McCann, C.R.; Bellas, G.T.; 
Ekmann, J.M.; Bienstock, D. (Energy Research and Development 
Administration, Pittsburgh, Pa. (USA). Pittsburgh Energy Research 
Center). May 1977. 57p. Dep. NTIS, PC A04, AOl. : 
Coal-oil slurry combustion studies were conducted in a 100 
HP firetube package boiler to determine major problem areas firing 
coal-oil slurry in a boiler designed to burn oil or gas and te 
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determine corrosion and deposits after 1000 hr operation with a 20 
percent coal-oil slurry. Although the design heat release with oil was 
very high, slagging was not experienced and C combustion efficien- 
cy was greater than 99 percent. Boiler efficiency tests indicated that 
the efficiency obtained with the coal-oil slurry was essentially the 
same as with fuel oil. Some char deposition was experienced when 
firing at a high rate due to wide spray pattern that produced flame 
impingement on the relatively narrow combustion chamber. Char 
deposition became worse with time as orifices in the brass nozzle 
became enlarged due to erosion and the atomization pattern was 
changed. Some improvement was obtained by fabricating nozzles of 
stainless steel with a narrower spray pattern. The deposition problem 
was later eliminated by modify8ing the combustion air diffuser to 
obtain the desired flow pattern.Tightly adhering deposits had consid- 
erably lower C and calculated ash contents; consisting chiefly of 
iron-rich corrosion products. The V content was less than 0.1 
percent, and the S varied from 0.6 to 1.1 percent x-ray anal 
revealed that the major component was thite, FeOQ(OH), a 
common constituent of rust. After subtracting the Fe calculated to 
be associated with ash from coal, it was found the Fe associated with 
the corrosion product was 40.3, 29.5, and 50.9 mg/sq in. of surface 
for the 2nd, 3rd, and 4th passes, respectively. Corresponding calcu- 
lated corrosion rates were 0.32, 0.23, and 0.40 mils/1000 hr. 


50838 (PB—262168-T/SL) Distribution of certain rare-earth and 
nonferrous metals in coal combustion. Volodarskii, I.Kh.; Grekhov, 
LT.; Panin, V.L.; Shmuk, E.1.; Shpirt, M.Ya. Translation of Khim. 
Tverd. Topl.; No. 2, 103-106(Sep 1976). 8p. (EPA-TR—76-712). 
NTIS, PC A02/MF AOl1. 

Results of an experimental study on the distribution of rare- 
earth and nonferrous metals in coal combustion in grate-fired (flame 
grate-fired) furnaces are cited. Many rare, scattered and nonferrous 
metals (gallium, molybdenum, tungsten, scandium, niobium, tanta- 
lum, lead, and others) have been discovered in solid energy fuel 
(coals and shales). Currently, hundreds of millions of tons of energy 
fuel are mined which could become a serious potential raw material 
source of rare-earth and nonferrous metals even if their concentra- 
tion in coal and shale is not high. The bulk of energy coals and shales 
are used as fuel for power plants; moreover, their mineral compo- 
nents are divided between slag, which is separated out in the furnace 
chamber of water heaters, and the so-called ash soot, which is 
carried out of the furnace chamber by gaseous combustion products 
and to a certain degree is recoverable by the devices of the sanitation 
purification of flue gases. According to theoretical calculations, the 
elements listed above are distributed in different ways between the 
slag and ash soot. As a result of these reasons, solid combustion 
products can be extremely enriched by a certain valuable component 
to a percentage where the ash soot can be considered a raw material 
for industrial extraction of this component. In particular, it has been 
established that minute fractions of ash soot are enriched with 
elements which form sublimating compounds. 


50839 Present status of fluidised-bed combustion. Gibson, J. 
(National Coal Board, Stoke Orchard, Eng.). Appl. Energy; 3: No. 2, 
87-99(Apr 1977). 

¢ worldwide interest in various fluidized-bed combustion 
systems is surveyed. The stage of development reached towards 
fully commercial boiler systems using fluidized beds operating at 
atmospheric pressure for a range of applications from small shell 
boilers to power me pring? units is illustrated, using as specific 
examples projects based on NCB technology by UK boiler makers. 
Adaptation of the techniques to low-grade fuels, tailings, waste 
incineration, and crop drying has been demonstrated. ile com- 
mercial atmospheric boilers are likely to be operating in the next few 
years, the development of fluidized combustion at pressure waits on 
the demonstration by large test rigs that they can be successfully 
coupled with a gas turbine. Proposed rigs in the USA, Germany, and 
the UK are described. 13 references. 


50840 Shallow fluidised-bed heat transfer. Al Ali, B.M.A. (Univ. 
of Mosul); Broughton, J. (Jee Energy; 3: No. 2, 101-114(Apr 1977). 
Shallow fluidized-beds have great potential as heat exchang- 


ers, since the pressure drop incurred is low enough not to require the 


use of large fans. An investigation of shallow heat transfer is 
reported here and the observations are compared with established 
deep-bed experience. Several peculiarities were found and are dis- 
cussed and the heat transfer data are compared quantitatively with 
deep-bed correlations. The prediction of the fluidizing velocity at 
which the heat transfer coefficient maximum is i is consid- 
ered in some detail, since this is an important consideration in heat 
exchanger design. A simple hypothesis based upon the two-phase 
theory of fluidization is pro; as an alternative to the present, 
inaccurate empirical approach. 18 references. 


50841 Toward more versatile fluidised-bed heat exchangers. San- 
derson, P.R. (Univ. of Adelaide); Howard, J.R. Appl. Energy; 3: No. 
2, 115-125(Apr 1977). 

Much potentially useful energy is wasted because it is carried 
by effluent gases containing contaminants which cause rapid fouling 
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of heat exchange surfaces, which might be used to recover this 
energy. A solution to this problem might lie in the use of a falling 
cloud of dense particles to extract the heat from the gas in combina- 
tion with a fluidized-bed heat exchanger to transfer the heat from the 
particles to some other suitable medium. A preliminary investigation 
into this process using a falling cloud of steel particles is described, 
and one possible application of it is discussed. 


50842 Contribution of fluid-bed technology to energy saving and 
environmental protection. Botterill, J.S.M. (Univ. of Birmingham, 
Eng.); Virr, M.J. Appl. Energy; 3: No. 2, 139-150(Apr 1977). 

Fluidized beds have very good thermal properties and pro- 
vide an excellent environment in which to carry out combustion 
reactions. The potential they offer for improvement in industrial 
power production schemes is reviewed. The lower operating tem- 
perature of fluid-bed combustors reduces the quantity of pollutants 
produced and sulfur oxides can be retained if crushed dolomite or 
limestone is added to the bed. Fluid beds can also be used for the 
incineration of municipal and industrial wastes at acceptably low 
levels of environmental pollution. Shallow fluid-bed heat exchangers 
have particular advantage in recovering waste heat from gases. The 
advantageous thermal properties of fluidized solids could be exploit- 
ed in energy storage schemes and offer an attractive medium for 
metallurgical heat treatment processes where previously more haz- 
ardous media have had to be used. 23 references. 


50843 Method of subterranean steam generation by in situ com- 
bustion of coal, Strubhar, M.K. (to Mobil Oil Corp.). US Patent 
4,015,663. 5 Apr 1977. Filed date 11 Mar 1976. 8p. 

This specification discloses a method of recovering the ther- 
mal energy of a subterranean coal formation that is penetrated by at 
least two wells. The subterranean coal formation is fractured by 
hydraulic fracturing techniques to form at least two spaced apart 
fractures which extend through the coal formation and communicate 
with both of the wells. A combustion-supporting gas is injected into 
a first fracture and the coal is ignited to form a combustion front. 
Injection of the combustion-supporting gas is continued to propagate 
the combustion front through the coal formation along the first 
fracture. The heat or thermal energy generated by the combustion of 
the coal is conducted through the formation intermediate the frac- 
tures and into a second fracture. Water is injected via one well into 
the second fracture and flowed therethrough to the other well to 
absorb the thermal energy released by the combustion of the coal. 
The water, in absorbing the thermal energy, is at least partially 
converted into steam and the steam and associated hot water are 
peatens via the other well to the surface of the earth. 4 claims, 2 
igures. 


50844 Thermal energy production by in situ combustion of coal. 
Fitch, J.L.; Strubhar, M.K. (to Mobil Oil Corp.). US Patent 
4,019,577. 26 Apr 1977. Filed date 23 Feb 1976. 10p. 

This specification discloses a method of recovering thermal 
energy from a coal formation having a preferred vertical fracture 
orientation. An injection well and a production well are provided to 
extend into the coal formation and a vertical fracture is formed by 
hydraulic fracturing techniques and propagated into the coal forma- 
tion to communicate with both the wells. The vertical fracture is 
propped in the lower portion only. A combustion-supporting gas is 
injected into the propped portion of the fracture and the coal is 
ignited. Injection of the combustion-supporting gas is continued to 
propagate a combustion zone along the propped portion of the 
fracture and hot product a“ generated at the combustion zone are 
produced to recover the heat or thermal energy of the coal. Water 
may also be injected into the fracture to transport the heat resulting 
from the combustion of the coal to the production well for recovery. 
12 claims, 3 figures. 


50845 Stabilized fuel slurry. Marlin, L.A.; Beaucaire, V.D. (to 
ane. Inc.). US Patent 4,030,894. 21 Jun 1977. Filed date 30 Jun 
. 8p. 

A method of preparing a stabilized fuel slurry is disclosed 
wherein a petroleum fuel oil is mixed with run of the mine coal and 
with an emulsifier, which is capable of forming a thixotropic water 
external-oil high internal phase emulsion. The slurry is mechanically 
mixed to comminute the coal to produce a stabilized fuel slurry with 
coal particles having diameters as large as about '/, inch. The slurry 
is injected through lances into a blast furnace, the lances may 
— concentric streams of slurry and steam. The slurry may also 

. in other fuel burning furnaces such as boilers, cement kilns, 
etc. 12 claims. 
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50846 (CONF-761087—, pp 42-55) Underground coal 
cost model. Toth, G.W. (NUS 3dens., Rockville, MD). 1976. 

From 2. symposium on underground mining; Louisville, Ken- 
tucky, United States of America (USA) (19 Oct 19 6). 

In Second symposium on underground mining. 

While there appears to be a general consensus about the 
increasing importance of coal in the future domestic energy mix, two 
questions remain unresolved: how much coal will be available and at 
what price. Basic economic theory explains that the former question 
is determined as a function of the latter. The price of coal, therefore, 
governs the amount which is ultimately produced. This price-avail- 
ability relationship, also termed supply curve, is sensitive to a 
number of factors such as environmental policies, prices of compet- 
ing energy sources, industry structure and pricing mechanisms. 
However, the largest component of market price is attributed to the 
production cost of mining coal. Therefore, in the ambitious scenario 
of predicting future coal supply, resource planning studies must 
focus primary attention to practical methods of determining these 
production costs. It is within the context of the foregoing discussion 
that the subject “Underground Coal Mining Cost Model” has been 
developed. Both the underground cost model and it’s counterpart, 
the "Surface Coal Mining Cost Model”, have been developed for the 
Electric Power Research Institute by the Resource Analysis Divi- 
sion and the Robinson and Robinson Division of the NUS Corpora- 
tion. The models are to serve as an integral estimating tool for 
EPRi's Energy Supply Studies Program. Specifically, the model 
computes both requirements and costs associated with opening and 
operating a new mine—the final pic path= — a minimum accept- 
able selling price per annual ton of coal prod 


50847 (NP—22038) Markets for Utah coal. Wilson, W.W. (Con- 
tinental Illinois National Bank and Trust Co., Chicago (USA)). 1976. 
9p. Illinois National Bank and Trust Co., Chicago, IL. 

Utah coal is not now competitive with subbituminous steam 
coal produced in Montana and Wyoming, for markets generally east 
of Utah. The economic advantage of Utah coal’s higher heat content 
is more than offset by higher production costs and low-volume 
freight rates. Most of the best future markets for Utah coal will be in 
the western and southwestern states, and for eventual gasification 
within Utah. Utah coal producers will be competing at a substantial 
economic disadvantage with producers in Wyoming and Montana, at 
least until new large-volume markets develop and total coal output is 
sufficient to warrant unit-train transportation. New taxes or other 
economic disincentives to the marketing of Utah coal will be largely 
on ~~ mmm by still further increasing its cost in available 
markets. 


50848 (NP—22042) Marketing of Kentucky coal. Nicholson, 
A.F. (Kentucky Center for Energy Research, Lexington (USA)). 
Apr 1976. 129p. Center for Energy Research, Lexington, KY. 

Topics discussed are: Coal, a resource and a commodity; 
History of Kentucky coal; Markets served by coal; Coal industry 
structure and market mechanisms; and Future coal markets. Recom- 
mendations are made in the key areas of market development and 
transportation and in the development of some service-type business 
to serve the coal industry. 


50849 (NP—22089) Kentucky's coal production constraints. 
(Kentucky Center for Energy Research, Lexington (USA)). Mar 
1976. 35p. Center for Energy Research, Lexington, KY. 

Problems related to coal manpower, transportation, and mar- 
kets may limit the expansion of mining output. In addition, produc- 
tion may be constrained by difficulties facing coal suppliers and users 
in obtaining needed capital and equipment and in complying with 
environmental regulations. This report reviews and summarizes the 
findings of studies identifying coal manpower, transportaton, and 
market constraints on Kentucky coal production. Specific manpower 
problems are the insufficiency of qualified miners, worker attitudes 
and motivation, labor grievances, and inadequate management prac- 
tices. A wide array of factors affecting the availability and efficient 
utilization of the coal transportation network are identified. Discus- 
sion centers on the shortage of railroad cars and facilities, under- 
utilization of unit trains, opposition to waterway development, and 
the lack of funds to maintain coal-haul roads. Two factors—the cost 
of utility conversion and the inability to burn coal because of 
stringent air emission standards--are presented as major market prob- 
lems with negative implications for coal production. The report 
concludes with a list of recommendations for eliminating or reducing 
= impact of identified production constraints. 16 tables, 10 figs., 11 
references. 


50850 (NP—22090) Coal forecasts: a summary of selected pro- 
duction and Sacuute ter Go Oa. aad Danaea Coe 
tucky Center for am | Research, Lexington (USA)). Jun 1976. 
37p. Center for Energy Research, Lexington, KY. 

Projections to 1985 of coal production and consum: —_ for 
the nation were selected from various sources, includin; ICF 
Inc., V.M. Johnson, MITRE, the National Petroleum Council, and 
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USBM. For Kentucky, forecasts by Curtis Harvey, A.F. Nicholson, 
and E. VanHoose were chosen. 28 tables. (DLC) 


§0851 (PB—261746) The impact of power developments on the 
Navajo Nation. Robbins, L.A. (Lake Powell R Research ory Los 
Angeles, Calif. (USA)). Apr 1975. Contract NSF-GI-34832. 32p. 
(Bull—7). NTIS, PC A03/MF AOl1. 

Prepared by Huxley Coll. of Environmental Studies, Belling- 
ham, Wash. 

This bulletin provides the general background for a study of 
the impact of energy-related developments on the Navajo Nation. 
The coal deposits on the Navajo and Hopi Reservations play a 
crucial role in providing electrical energy for Arizona and southern 
California urban centers. The Navajo economy is underdeveloped in 
comparison to national economic averages for pene A 
production, retail and wholesale businesses, education, housing, 
transportation, and health. Navajo employment is confined largely to 
the provision of services rather than to production and commerce. It 
is concluded that impacts of energy-related industries now operating 
on the Navajo Reservation will not substantially aid the Navajo 
Nation in its attempt to raise the Navajo standard of living to the 
national average. Comparisons are made between the Navajos and 
the residents of Appalachia to show that while = respective eco- 
nomic and social position of these two resource-rich populations are 
very different, their general standards of living are broadly similar. 


50852 (PB—265824) Project —— Evaluation System 
(PIES) documentation. Volume XIII. Coal and utility conven- 
tions for PIES. (ICF, Inc., Washington, D.C. (USA)). Sep 1976. 60p. 
(FEA/N—76/423(Vol. 13)). NTIS. 

A detailed annotated listing of the assumptions made in PIES 
regarding coal supply and electric utility operation is ited. The 
data include price assumptions for coal mines of different types, and 
capacity figures by fuel and load type for electric utility plants. 


50853 World coal supply and demand. = HLE. pp 64-76 of 
In Coal exploration. Muir, W.L.G. (ed.). San Francisco; 
Freeman Publications, Inc. (1976). 

From 1. international coal exploration sym ag ey 
get Kingdom of Great Britain and Northern Ireland (UK) (is (18 

ay 1976). 

See CONF-7605136—. 

This paper presents the current world energy balance and 
indicates its likely pattern by the turn of this century. It is suggested 
that the present exponential growth rate in energy usage cannot be 
maintained into the 21st century. There will have to be a decelera- 
tion in the energy growth rate so that the curve of annual energy 
consumption becomes asymptotic to a line — the me 
mum maintainable annual world ——- lta mers 
in the future of fossil fuels and particularly of coal, is ted. The 
consequential importance of exploration of coal deposits throughout 
the world is stressed. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 50565, 50707, 50708, 50710, 
50721, 50722, 50723, 50724, 50725, 50726, 50727, 50728, 50729, 
50730, 50731, 50732, 50733, 50757, 50761, 50765, 50767, 50782, 
50786, 50790, 50802, 51884, 51994 


50854 (PB—262472) Mortality among coal miners covered by the 
retirement funds. 


UMWA health and ockette, H. 
(Pittsburgh Univ., Pa. (USA). of Biostatistics). Dec 1975. 
Contract PHS-HSM-99-73-80. 144p. S, PC A07/MF AO1. 

The report presents the results of a cause-specific mortali 
study of the U.S. coal mining Sat of the t which mortality of US. 
coal miners is com with that of — U.S. male 
A cohort of 23,233 miners was inv uring the Ficetee June 
30, 1973, through December 31, 1975. The sted study indicates that 
excessive mortality from accidents, several categories of 
diseases, and stomach cancer is t in the miner cohort. Mor- 
tality from lung cancer was f to be = higher in the 
miner cohort than in the total U.S. a eu 


50855 (PB—262731) First round of the national study of coal 

workers’ pneumoconiosis: a profile. (National Inst. for 

Safety A Health, Morgantown, W.Va. (USA). A hian Lab. 

for Occupational Safety and Health). Dec 1976. . NTIS, PC 
the first 


A0S/MF AOl1. 

The report is a profile of the data collected during 
round of the U.S. Public Health Service's National Sead of Coal 
Worker's Pneumoconiosis. From 1969 to 1971 a mobile team 
visited 31 coal mines and examined 9078 coal miners. This report 
describes the historical bac the — design, information 
collected, and presents a profile of numerous statistical 


Final report. R 
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50856 Wetting of coal dust by gas saturated with water vapor. 
Fes’kov, M.I.; Kurdyukov, A.N. (Mining-Metallurgical Inst., Kom- 
munarsk, USSR). Sov. Min. Sci. (Engl. Transl); 12: No. 3, 339- 
342(1976). 

Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 12: 
No. 3, 129-132(1976). 

Control of suspended coal dust is made less effective because 
coal is hydrophobic, so that a water droplet does not coalesce with a 
dust particle every time they collide or touch. Thus the efficiency of 
dust suppression by irrigation at the face can be improved by 
creating saturated water vapor in the air near the cutting head of the 
cutter-loader. This can be achieved by evaporating droplets of 
atomized water if a stagnant zone is formed in the dust formation 
area by means of walls which isolate the cutting head from the 
ventilation draft. This method of dust suppression can reduce the 
dust content of the air to the lowest possible concentrations with a 
a expenditure of water, and can improve the quality of the cut 


50857 Findings of epidemiological investigations for prevention of 
dust related diseases. Reisner, M.T.R. (Steinkohlenbergbauver, 
Essen, Ger). Glueckauf; 113: No. 1, 21-26(6 Jan 1976). (In German 
with English abstract). 

Pneumoconiosis is reviewed since 1960. Stages of the disease 
are explained, and relationships between dust quantity and quality, 
and lun — are established. Length of exposure to dust is 
analyzed. 18 refs. 


50858 Coming soon: oxygen-generating self-rescuers. Chironis, 
N.P. Coal Age; 82: No. 5, 51-56(May 1977). 

The US Bureau of Mines Mining Enforcement and Safety 
Administration has fostered the development of limited self-rescue 
oxygen supply systems and is developing regulations for their use. 

units must be carried or be available within a short distance, 
and involve 10 minute (must be carried) and one hour oxygen 
supplies (by chemical reaction) and smoke filtering. Previous self- 
reserve systems had only the capability of filtering and of converting 
the very toxic CO to CO:. They saved many lives, but in some cases, 
which occurred sometimes, fatalities occurred due to serious defi- 
ciency of oxygen, excess CO: (greater than 6 percent), high inhala- 
tion temperature (due to the heat produced in the catalytic oxidation 
of CO to CO:) and questionable protection against other toxic gases 
(e.g. from burning plastic materials). Besides the devices developed 
under US Bureau of Mines auspices other similar devices have been 
developed and are permissible if they meet Bureau of Mines require- 
ments for approval, some of which are described. (LTN) 


REGULATIONS 
REFER ALSO TO CITATION(S) 50645, 50674, 50848, 52918 


50859 (MERC/CR—77/1) Facilitating coal mining by integrat- 
ing the regulatory processes. Collection of coal mining Penn- 
sylvania, West Virginia, and Colorado. (Green International, Inc., 
— W.Va. (USA)). Oct 1976. 54p. Dep. NTIS, PC A04/ 

This study began with two implicit hypotheses: the a 
tory process governing coal mining might cause major shortfalls in 
the future supply .of coal; and the regulatory process could be made 
more efficient by addressing the duplication of agencies involved 
and the general lack of comprehension by any of the involved — 
of the overall or ea. In this context efficiency is defined 
as satisfying the goals objectives of regulation while minimizing 
the combined costs, both direct and indirect, for the applicant and 
the responsible government agency. The reconnaissance effort pro- 
duced the following results: comprehensive and up-to-date pol nel 
of State and Federal permit documents for three sample states, 
Pennsylvania, West Virginia, and Colorado; detailed industry and 
agency comments and advice relating to the it/regulatory pro- 
cess; a more precise and useful definition of “permit”; more precise 
hypotheses to be examined; and an expanded list of possible ap- 
proaches to permit integration. These results are presented in four 
volumes. Supplements A, B, and C are catalogs of permits, sched- 
uled to be available as open file reports. In this volume, Chapter II 
briefly comments on the permits; Chapter III summarizes industry 
views; and Chapter IV discusses the other issues raised during the 
reconnaissance. 


50860 Social and labour policy in the German hard coal mining 
industry. Jakob, K.H. Glueckauf; 112: No. 24, 1398-1404(Dec 1976). 
(In German). 

13 figs. 

_ An adjustment between economic policy and social policy is 
indispensable. Polarity, a condition for the codetermination of labor 
in our economic order. Integration by the formation of private 
capital by workers. 
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REFER ALSO TO CITATION(S) 51972, 52046, 52048, 52049, 
52061, 53029, 53243 


50861 Metody i ustroistva tsifrovogo preobrazovaniya informatsii 
i izmeritel'nykh sistemakh neftyanoi promyshlennosti. (Methods and 
installation for computer data processing in measurement systems of 
the petroleum industry). Brago, E.N. Moscow; Nedra (1976). 198p. 

Principles of construction of special discrete apparatuses for 
processing information obtained from industrial objects were exam- 
ined. Electronic systems in numerical form normalize and linearize 
signals from initial recorders, realize computing operations accord- 
ing to determination of generalized parameters, conduct editing and 
preparation of information for introduction into system for transfer 
of the data on higher levels of automatized system controls. Great 
attention in book was devoted to analysis of accuracy of numerical 
transformers, which are the basis for construction of different unified 
functional-coding electronic blocks for recorders of pressure, tem- 
peratures, densities, dampnesses. Examined are methods of adaptive 
discretization of industrial signals, their reduction and methods of 
reflection of information, that presents practical interest upon con- 
trol of technological processes on local objects. 


RESERVES 
REFER ALSO TO CITATION(S) 51998, 52066 


50862 (NP—22252) Reserves of crude oil, natural gas liquids, 
and natural gas in the United States and Canada as of December 31, 
1976. Volume 31. (American Petroleum Inst., Washington, D.C.; 
American Gas Association, Inc., Arlington, Va.; Canadian Petro- 
leum Association, Calgary, Alberta). May 1977. 275p. Petroleum 
Inst., Washington, DC. 

The U.S. proved reserves of crude oil and natural gas liquids 
in thousands of barrels of 42 gallons are: crude oil--30,942,166; and 
natural gas liquids--6,401,967. Reserves of natural gas in millions of 
cubic feet are 216,026,074. The Canadian proved reserves of crude 
oil and natural gas liquids in thousands of barrels of 35 imperi 

lons are: crude oil--6,257,082; and natural gas liquids--1,546,105. 
atural gas reserves in millions of cubic feet are 58,281,942. (LK) 


GEOLOGY AND EXPLORATION 


50863 (NTIS/PS—77/0231) Petroleum exploration, production, 
and recovery methods (citations from the NTIS data base). Report for 
1964—Mar 77. Hundemann, A.S. (National Technical Information 
Service, Springfield, Va. (USA)). Apr 1977. 148p. PC NO1/MF N01. 

Su les NTIS/PS-76/0210, and NTIS/PS-75/254. See 
also NTIS/PS-77/0232, and NTIS/PS-77/0233. 

Various methods of oil recovery such as water flooding, gas 
flooding, steam flooding, in situ retorting, and thermal recovery 
methods are discussed in this bibliography of Federally-funded re- 
search. Also included are methods used in prospecting for oil and 
predicting oil recovery; production processes and costs; and mining 
and petroleum laws of various countries. Offshore drilling and 
recovery is not included. (This updated bibliography contains 140 
abstracts, 22 of which are new entries to the previous edition.) 


50864 (PB—265772) Project Independence Evaluation System 
(PIES) documentation. Volume IX. Allocation of exploratory activity 
to oil and natural gas in the FEA oil and gas supply model. (ICF, Inc., 
we D.C. (USA)). Sep 1976. vp. (FEA/N—76/419(Vol.9)). 


The methodology used to associate the finding of oil or gas 
with specific exploratory drilling activity is described. Each scenario 
has numerous pri i illing profiles. Each of these drilling 
ee: Spe on the basis of the economics of the icular 

ydrocarbon and its relationship to the drilling effort. For each 
scenario, the oil and gas supply modeling effort produces either six 
or eight supply “points,” which are a result of unique drilling 
= for each point. It is, then, the function of the main Project 
ndependence Evaluation System (PIES) integrating model to com- 
bine these pri ific points to; to form a united oil and gas 
supply picture. It is this union which, in fact, “selects” the explora- 
tory drilling effort for either oil or gas. This results in a dynamic 
price-related competition between oil and gas for the available 
drilling effort. 


50865 Contouring oil ‘shoe strings’ in pools with inclined con- 
tacts. Borisenko, Z.G.; Soson, M.N. (North Caucasus Sci Res Pet 
Inst, USSR). Geol. Nefti Gaza; No. 10, 33-37(1976). (In Russian). 
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‘ _A new method of contouring oil ‘shoe strings’ relying on 
investigation of the spatial ratio between the gas/water and water/ 
oil contact surfaces is proposed. This method permits plotting of the 
maps of effective oil-saturated volumes for ‘shoe strings’ of any type 
or complexity. This method has been worked out on the example of 
the most complex layout of the oil and gas pools with inclined 
contacts at the Russkiy Khutor oil field in the North Caucasus. 


50866 Geology of the Scotian Shelf and adjacent areas. King, 
L.H.; MacLean, B. (Bedford Inst of Oceanogr, Dartmouth, NS). 
Geol. Surv. Can., Pap.; No. 74-31, 1-34(1976). 

The geology of the Scotian Shelf and adjacent areas falls into 
four major divisions: the Acadian Basin, the acoustical basement, the 
east coast geosyncline, and the Sydney Basin. The rocks of the 
coastal areas around the Bay of Fundy, eastern and southern Nova 
Scotia, and southern Newfoundland belong primarily to the Appala- 
chian province. These rocks are overlain, further seaward on the 
continental shelf, by a younger Mesozoic-Cenozoic sequence. The 
offshore geology was interpreted on the basis of structural and 
stratigraphic relationships from seismic reflection data; acoustical 
reflectivity; adjacent shore geology; data from 10 exploratory wells 
and a few dredge samples; and gravity, magnetic, and seismic 
refraction data. This report and accompanying map 812H comple- 
ment the deeper subsurface studies arising from the current search 
for offshore oil and gas. Moreover, the study outlines these areas of 
occurrence of Pennsylvanian strata, which are in part coal bearing, 
= of older rocks, which may contain economic mineral deposits. 

efs. 


Geologic appraisal of the petroleum potential of offshore 
southern California: the borderland compared to onshore coastal 
basins. Taylor, J.C. U. S., Geol. Surv. Bull; No. 730, 1-43(1976). 

Assessment of the petroleum potential of the offshore South- 
ern California borderland is accomplished by examining the adjacent 
highly explored productive coastal basins in the tectonically unstable 
area west of the San Andreas fault. Known oil and gas accumula- 
tions in this region can be characterized as follows: 88 percent comes 
from the Los Angeles and Ventura basins; 87 percent has been found 
in late Miocene and younger strata and only 0.2 percent has been 
found in Eocene strata; 80 percent has been found in thick deposits 
of deep-water turbidite reservoirs; and 5 percent has been found in 
fractured Miocene siliceous shale reservoirs. The percentage of 
siliceous shale reservoirs will increase as a result of recent discover- 
ies in this rock type in the Santa Barbara Channel. Geologic knowl- 
edge of the offshore is limited by the availability of data. The 
southern California borderland, although a part of a locally rich 
petroliferous region, has no known basins with geologic histories or 
characteristics similar to the Los Angeles and Ventura basins. Areas 
with the best petroleum potential may be in deep water (greater than 
500 m). Some of the past high estimates of the petroleum potential 
may have been overstated. Refs. 


50868 Promising direction of exploratory work in volgograd 
region. Novikov, A.A.; Mikhal’kova, V.N. Geol. Nefti Gaza; No. 10, 
37-40(1976). (In Russian). 

The state of oil exploration work in the Volgograd oblast is 
considered. It is noted that the main reserve for maintaining the 
presently attained level of oil production are the pools connected 
with burred traps. The most interesting among them at present are 
Upper Devonian reefs. Data are presented on their distribution and 
on the ean ee criteria justification of the methods of exploration 
of the burred reefs is given and ways to improve the efficiency of the 
search at present are outlined. 


50869 Our petroleum future: ocean . Masson, P. Ann. 
Mines Belg.; No. 7-8, 565-589(1976). (In French and German). 

The marine areas of the continental margins represent the 
preferential hunting-ground for explorationists during the next 
decade. These marine areas cover some 75 millions of square kilome- 
ters i.e., the surface of both Americas, together with Europe and 
North Africa. Until recently, only the continental shelf has been 
intensively investigated: it already contains 21 percent of the world 
proven reserves and provides 17 percent of the total world produc- 
tion. According to the geological information + by the 
marine seismic and ocean floor exploratory drilling, the continental 
slope (and in some cases even the continental rise) can be considered 
today as prospective. It can be assumed that the offshore areas will 

rovide 40 percent of the future reserves and a very large part of the 
uture production. However, the cost/profit ratio will be the deter- 
mining factor for the exploitation of these reserves. (27 figures) 


50870 Contribution of seismic reflection to petroleum exploration 
of the Angalian Congo. Terrestrial part. Fortems, G. Ann. Mines 
Belg.; No. 7-8, 591-612(1976). (In French and German). 

The seismic reflection method, a standard reconnaissance tool 
in petroleum exploration, has contributed an essential element to 
assessment of the potential of the Lower Congo Basin in Angola. 
Owing to the generally small size of post salt anticlines, and the 
complex, highly faulted internal structure of narrow pre-salt grabens, 
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dense seismic reflection cove of structural anomalies has proved 
indispensable for accurate definition and optimum choice of well 
locations. Seismic work, which began onshore in December 1966 
and continued through to 1975, has attained a_totalized profile 
coverage of 3,600 km over a surface of 3,000 km2, representing 52 
seismic crew/month. Seismic data quality was improved by the use 
of more sophisticated recording equipment and field methods, sup- 
plemented by refined data processing. The quality and density of 
seismic reflection coverage has permitted an exploration success 
ratio of 35 percent (6 fields discovered among the 17 onshore 
structures tested to date). In addition, detailed seismic on proven 
fields, has considerably facilitated development work. 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 50863, 50867, 53197 


50871 (BERC—77/1) Contracts and grants for cooperative re- 
search on enhancement of recovery of oil and gas. Progress review No. 
9. Linville, B. (ed.). (Energy Research and Development Adminis- 
tration, Bartlesville, Okla. (USA). Bartlesville Energy Research 
Center). Apr 1977. 100p. Dep. NTIS $5.00. 

Short status reports of the various enhanced recovery 
jects are given. Recovery methods being researched include micel- 
lar-polymer flooding, waterflooding, carbon dioxide injection, ther- 
mal recovery, and massive hydraulic fracturing. (LK) 


50872 (FE—2486-6) Pilot demonstration of enhanced oil recov- 
ery by micellar polymer Phase A. Quarterly report 
the fourth quarter, 1976. Wade, J.E.; Staub, H.L. (City of Long 
Beach, Calif. (USA)). 14 Jan 1977. Contract EF-77-C-03-1395. 1 1p. 
Dep. NTIS $3.50. 

Encouraging results have been achieved in a core flood 
incorporating a complete micellar-polymer system. However, diffi- 
culties have been experienced with polyacrylamide polymers when 
attempting to core flood the Wilmington Upper Terminal sand. 
These polymer solutions cannot be agape see through the core 
samples and whether the polymer loss is rption or entrapment 
has not yet been resolved. 


(NTIS/PS—77/0232) Petroleum recovery. Volume 1. 
Reservoir engineering and recovery methods. 1974—1975 (citations 
from the Engineering Index data base). Report for 1974—75. Hunde- 
mann, A.S. (National Technical Information Service, Spri 
Va. (USA)). Apr 1977. 219p. PC NO1/MF NO1. 

See also NTIS/PS-77/0231. 

Thermal recovery methods and well stimulation using water- 
flooding, steam injection, gas injection, and fluid injection techniques 
are discussed in this bibliography covering worldwide research. 
Topic areas cover fire flooding, caustic water flooding, miscible 
displacement, microemulsion flooding, polymer flooding, carbon 
dioxide miscible flooding, control of water mobility using polymers, 
and heat loss calculations. Reservoir modeling and simulation studies 
and studies pertaining to well loggi core analysis, and well 
perforation are included. A few a ts discuss techniques of 
determining residual oil saturation, predicting oil recoverability, and 
monitoring the degree of flooding. (Contains 212 abstracts) 


50874 (NTIS/PS—77/0233) Petroleum recovery. Volume 2, 
Reservoir engineering and recovery methods. 1976—March 1977 (cita- 
tions from the Engineering Index data base). Report for 1976—Mar 
77. Hundemann, A.S. (National Technical Information Service, 
Springfield, Va. (USA)). Apr 1977. 184p. PC NO1/MF NO1. 

See also NTIS/PS-77/0231. 

Thermal recovery methods and well stimulation using water- 
flooding, steam injection, gas injection, and fluid injection techniques 
are discussed in this bibliography covering worldwide research. 
Topic areas cover fire flooding, caustic water flooding, miscible 
displacement, microemulsion floodi polymer flooding, carbon 
dioxide miscible flooding, control of water mobility using polymers, 
= ye loss calculations. oor modeling and pr ert gn 
and studies pertaining to well logging, core ysis, 
perforation are included. A few yon discuss techniques of 
determining residual oil saturation, predicting oil recoverability, and 
monitoring the degree of flooding. (Contains 177 abstracts) 


50875 


Intensifikatsiya dobychi nefti. (Enhancement of petroleum 
extraction). Makhmudbekov, E.A.; Vol'nov, A.I. Moscow; Nedra 
(1975). 264p. 

Brief descriptions of characteristics of petroleum and gas 


deposits, physical properties of petroleum and and also concept 
concerning rational system of development of oil and gas 
deposits are given. Special attention was devoted to methods 
increasing production, to contem; methods of supporting stra- 
tum pressures, and to new met! of increasing petroleum recovery 
from strata being used widely on petroleum deposits of the country. 
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50876 Planirovanie i otsenka ob'emov rabot pri tekushchem pod- 
zemnom remonte neftyanykh skvazhin. and evaluation of the 
work during underground of oil wells). Zaretskii, B.Ya.; 
Efimova, T.1.; Shefer, A.Z. Moscow; Nedra (1976). 198p. 

A method is presented for evaluating of volume of work with 
the calculation of labor manhours in the maintenance of oil wells. 
Methodology is given for determination of labor manhours of work 
by means of formation of complex normalized time in relation to 
technological operations and factors, which determine labor man- 
hours during repair. Stated principles of formation of coefficients of 
labor manhours for planning and evaluation of volume of work 
during repair of wells according to index (conventional repair). A 
significant part of book contains order/series of coefficients of labor- 
consumption according to forms of repairs, presented according to 
intervals of depth side groups of pump-compressor pipes (through 
each 50 m), according to factors and to conditions, which have an 
effect on labor-consumption of repair of wells (with calculation of 
different lifting aggregates, applications of means of mechanization 
according to screwing-unscrewing pump-compressor pipes, equip- 
ments of talevol s etc.). Examples were given of estimate of 
labor manhours of works and cients of labor manhours, and 
also presented were results of comparative analysis of appraisal of 
volumes of works in natural and conventional repairs. 


50877 Enhanced-oil-recovery injection waters. Collins, A.G. 
Dallas; Society of Petroleum Engineers (1977). 14p. (CONF- 
770609—4). 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, California, United States of America 
(USA) (27 Jun 1977). 

A survey was made of the types of waters, chemicals, and 
water-treatment methods used in -oil-recovery operations. 
Chemical and biochemical reactions can occur when different types 
of waters are mixed, or when enhanced-oil-recovery chemicals are 
added. Stringent quality control is needed in all operational phases 
related to injection waters in order to produce optimum amounts of 
oil and to prevent irreparable damage to equipment, wells, and oil 
nt Standard methods are needed to assure adequate quality 
control. 


50878 Improved oil-recovery field reports. New York; American 
Inst. of Mining, Metallurgical, and Petroleum Engineers (1977). 
204p. (NP—22286). of Petroleum Engineers, Dallas, TX. 

is quarterly publication provides updates on the progress 


of engeke Nad tests of improved oil-recovery methods. The re- 
ports nr ge and engineering data, without interpretation 


as to technical or economic meaning, from field test results voluntar- 
ily provided by operators. (LK) 


50879 Acidization. VI. Equilibrium relationships and stoichio- 
metry of reactions in mud acid. Hekim, Y.; Fogler, H.S. (Univ. of 
Michigan, Ann Arbor). Chem. Eng. Sci.; 32: No. 1, 1-9(1977). 

A method 2 ae for determining the distribution of 
reaction products stoichiometric coefficient for the reaction of 
mud acid (HF/HCI) with various minerals. To illustrate the tech- 
niques, the dissolution of two common alumino-silicates, potassium 
feldspar and kaolinite, in mud acid is investigated for various tem- 
peratures and acid concentrations. After determining the product 
distribution from the ionic equilibrium relationships involving the 
various fluoride ion complexes, the stoichiometric coefficient [moles 
HF consumed per mole mineral dissolved] is arrived at through a 
numerical solution of the coupled equilibrium and mole balance 
equations. The HF acid stoichi ric coefficient was found to 
decrease significantly with increasing temperature and HCl acid 
concentration. This information is of t importance in determin- 
ing design conditions for the matrix acid stimulation of oil reservoirs. 


50880 Production of petroleum and natural gas in Lower Saxony. 
Energiewirtsch. Tagesfragen; 27: No. 1, 44-46(Jan 1977). (In German). 

1 fig.; with tabs. 

More than 90% of the petroleum and natural - deposits in 
the Federal Republic of Germany are to be found in the basin of the 
North-West. Starting from overall reserves, 214 x 10° m* are guaran- 
teed and 105 x 10° m® are feasible reserves, the share of Lower 
Saxony in nearly 98%. The petroleum and natural gas fields strong- 
est in output and their annual output (corresponding to 1975) are 
listed. Then the and tertiary extraction of petroleum as 
well as the processing of natural gas is explained in detail. 


50881 Tertiary oil winning methods. In situ combustion with 
oxygen combined with water (ISCOWD - a new process for 
tertiary oil recovery. Pusch, G. (Deutsche Texaco A.G., Wietze 
(Germany, F.R.). Hauptlaboratorium). Erdoel Kohle, Erdgas, Petro- 
chem. Brennst.-Chem.; 30: No. 1, 13-25(Jan 1977). (In German). 

20 figs.; 5 tabs.; 30 refs. 

The status quo in the field of in situ combustion processes in 
crude oil reservoirs is demonstrated. Special emphasis is laid on the 
importance of the combination of water — injection. A step 
which points to the future of in situ coal gasification. Initial solutions 
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to the safety problem concerning the use of oxygen or oxygen 
enriched air in bore holes are shown. The process control param- 
eters - oxygen and water injection rate and the process pressure - 
allow a flexible design and adjustment of the process to different 
reservoir conditions. The planning criteria for the field application of 
a wet in situ combustion project and the economy of the process are 
discussed. 


50882 Method for selectively orienting induced fractures in sub- 
terranean earth formations. Shuck, L.Z. (to Energy Research and 
Development Administration). US Patent 4,005,750. 1 Feb 1977. 
Filed date 1 Jul 1975. 12p. 

PAT-APPL-592,482. 4 

The orientation of hydraulically induced fractures in relative- 
ly deep subterranean earth formations is normally confined to verti- 
cal projections along a plane parallel to the maximum naturally 
occurring (tectonic) compressive stress field. It was found that this 
plane of maximum compressive stress may be negated and, in effect, 
re-oriented in a plane projecting generally orthogonal to the original 
tectonic stress plane by injecting liquid at a sufficiently high pressure 
into a wellbore fracture oriented in a plane parallel to the plane of 
tectonic stress for the purpose of stressing the surrounding earth 
formation in a plane generally orthogonal to the plane of tectonic 
stress. With the plane of maximum compressive stress re-oriented 
due to the presence of the induced compressive stress, liquid under 
pressure is injected into a second wellbore disposed within the zone 
influenced by the induced compressive stress but at a location in the 
earth formation laterally spaced from the fracture in the first well- 
bore for effecting a fracture in the first wellbore for effecting a 
fracture in the second wellbore along a plane — orthogonal 
to the fracture in the first wellbore. 6 claims, 18 figures. 


50883 Microemulsions containing black copolymer surfactants. 
Marie, P.; Gallot, Y. (CNRS, Strasbourg). C. R. Hebd. Seances Acad. 
Sci., Ser. C; 284: No. 8, 327-330(21 Feb 1977). (In French). 

It has been shown that oil in water or water in oil microemul- 
sions can be obtained by using polystyrene/polyvinylpyridinium 
block copolymer surfactant. The behavior of these copolymers at 
liquid-liquid interfaces has been studied and it has been established 
that copolymer molecules are preferentially located at the interface. 


50884 Seal assembly for fluid injection pump-down tools. Sparlin, 
D.D. (to Continental Oil Co.). US Patent 4,027,730. 7 Jun 1977. 
Filed date 28 Jun 1976. 6p. 

In pump-down tools for use in well maintenance operations 
wherein fluids are injected into a well and wherein the tool includes 
a tubular member having locomotives positioned thereabout and a 
fluid passageway positioned therethrough and is connected to a fluid 
injection member positioned in fluid communication with the fluid 
passageway and the well; the well being —- with a first tubing 
member and a second tubing member which are in fluid communica- 
tion near their lower ends so that the tool is readily moved — 
the first tubing member by pumping fluid a through the 
first tubing member, the junction between the first and second tubing 
member is moved in the opposite direction by reverse circulation, an 
improvement comprising positioning on the tubular member above 
the locomotives a sealing ring which is releasably maintained in 
position at a suitable sab from the axis of the tubular member. 5 
claims, 4 figures. 


50885 Tool for washing perforations in cased well bore. Perkins, 
L.E. (to Kajan Specialty Co., Inc.). US Patent 4,027,732. 7 Jun 1977. 
Filed date 6 Aug 1975. 14p. 

Discl is a tool for injecting into or washing perforations 
in a cased well bore. The toc! includes an outer housing and an inner 
mandrel with a fluid there between. Perforations are cleaned 
by discharging fluid from the passage into a region between closely 
spaced cups for maintaining pressure. Also disclosed is a valve 
system whereby the washing of perforations can be performed either 
by pumping fluid down the casing or the tubing string. The washing 
fluid dischar between the cups enters the perforations and is 
circulated behind the casing until reentering the casing bore through 
other perforations either above or below the cups. The fluid is 
returned to the well surface through the tubing by — either 
from the tool bottom or through ports in the housing which are in 
communication with the inner mandrel. 29 claims, 9 figures. 


50886 Behind well casing water flow detection system. Peelman, 
H.E.; ‘ord, O.M. (to Texaco Inc.). US Patent 4,028,546. 7 Jun 
1977. Filed date 3 Nov 1975. 26p. 
Equipment for the detection of undesired behind casing water 
flow in a producing well is provided. A well logging sonde having a 
modular fluid tight structure is disclosed. Basically, three modules 
which when joined together form a fluid tight assemblage comprise 
> Kv high -~ module houses . toed se generator and a 
-voltage power supply for operating the neutron gener- 
ator. A second module houses dual spaced ray detectors for 
detecting characteristic gamma rays from the decay of radioactive 
nitrogen 16 at two different longitudinal distances from the neutron 
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source. A third module houses control electronics and data transmis- 
sion circuits for controlling the neutron generation and receiving 
detected signals from dual gamma ray detectors and for transmitting 
data to the surface from the sonde. The modules are constructed so 
that they may be assembled with the neutron generator either above 
or below the dual detectors while maintaining the same spacing 
distances from the generator to the detectors. Surface instrumenta- 
tion for receiving and interpreting the gamma ray measurements is 
also provided. 12 claims, 17 figures. 


50887 Well fracturing method. Emery, L.W. (to Atlantic Rich- 
_ Co.). US Patent 4,029,148. 14 Jun 1977. Filed date 13 Sep 1976. 
Pp. 

__ Ina process wherein a well is fractured using a plurality of 
solid particles as propping agent, the propping agent particles are 
color-coded so that if propping particles are subsequently produced 
out of one or more of the propped fractures, these produced prop- 
ping particles, when recovered at the earth’s surface, can, because of 
their color-coding, give an indication as to the nature of the problem 
in the fractured area. 4 claims, 2 figures. 


50888 Propping subterranean formation fractures. Perkins, L.F. 
(to Halliburton Co.). US Patent 4,029,149. 14 Jun 1977. Filed date 11 
Jul 1975. 6p. 

A method of propping fractures in a subterranean formation 
whereby a high viscosity fluid is introduced into the formation to 
open and extend the fractures, the high viscosity fluid containing 
slugs of a hardenable liquid which are carried into and held in 
spaced relationship in the fractures and permitted to harden therein 
whereby the fractures are propped in the open position. 9 claims, no 
drawings. 


50889 Process for recovering crude oil from an underground 
reservoir. Coffman, C.L.; Kellerhals, G.F.; Newcombe, J.; Roth, 
S.H. (to Cities Service Co.). US Patent 4,029,570. 14 Jun 1977. Filed 
date 29 Mar 1976. 8p. 

An emulsion of crude oil and water that is recovered from an 
underground reservoir is broken by the addition of a naturally 
occurring brine to effect separation and recovery of the oil phase of 
the emulsion. Advantageously, brine taken from the same geologic 
a as the crude oil can be used as the emulsion breaker. 17 
claims. 


50890 Method of maintaining the permeability of hydrocarbon 
reservoir rock. Henderson, J.H. (to Permeator Corp.). US Patent 
4,031,959. 28 Jun 1977. Filed date 7 Jul 1976. 14p. 

In the disclosed method, an aqueous solution of alkaline earth 
metal hydroxides and a salt of an alkaline earth metal is injected 
down a well bore and into a hydrocarbon reservoir in volume 
a sufficient to fill the pore spaces of said reservoir to some 

istance from the well bore. The concentration of the alkaline earth 
metal cations is greater than 10,000 ppM and the pH of the aqueous 
solution is greater than 10. The solution is forced under pressure out 
into the subterranean reservoir for a time period which is insufficient 
to consolidate sand but which is sufficient to permanently alter the 
properties of indigenous, intergranular clay sized particles and there- 
by achieve desirable permeability effects in certain fluid sensitive 
reservoirs. After a sufficient time period has elapsed, the well head 
pressure is released thereby allowing the solution to flow back into 
the well bore. Hydrocarbon productivity from water sensitive and 
low-permeable (‘tight’) reservoirs is improved by this method of 
permanently altering intergranular clays to prevent permeability 
aa mgaa caused by clay migration or clay expansion. 11 claims, 4 
igures. 


50891 Method and apparatus for testing and treating well forma- 
pony Sanford, L. US Patent 4,031,957. 28 Jun 1977. Filed date 23 Jul 
1976. 10p. 

A single trip method of testing and treating a down hole 
formation is given in which conventional drill stem testing can be 
carried out followed by acidizing or other treatment of the forma- 
tion without the need to remove the drill stem test string. The 
method employs a well tool in the operating tool string which allows 
reverse circulation to clean out the tool string following the initial 
drill stem test, allows the introduction of acidizing fluid into the 
formation and permits a second reverse circulation following acidiz- 
ing and subsequent testing, the well tool being operative without the 
necessity for rotation of the tool string. 26 claims, 10 figures. 


50892 Method of recovering energy from subsurface petroleum 
reservoirs. Terry, R.C. (to In Situ Tech., Inc.). US Patent 4,031,956. 
28 Jun 1977. Filed date 12 Feb 1976. 12p. 

The present invention is directed to a method of recovering 
energy from a subsurface petroleum formation by igniting the petro- 
leum reservoir and burning as much petroleum as is possible thereby 
generating heat and recovering the heat so that it can be transformed 
into other forms of useful energy. The method also includes the steps 
of controlling the burning reservoir by injecting plugging agents into 
the more rapidly burning channels of the reservoir and by injecting 
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oxidizing agents in spaced locations from the heat recovery location 
so that the burn pattern can be spread out over a selected area to 
— the recovery of energy from the selected area. 6 claims, 5 
igures. 


50893 Closed system for testing the condition of well bore forma- 
tions. Haddad, R.Y. (to Haddad and Brooks, Inc.). US Patent 
4,031,751. 28 Jun 1977. Filed date 22 Sep 1976. 10p. 

In testing the condition of well bore formations as to fluid 
flow into and out of the surrounding formations and gas emission 
therefrom prior to cementing a production casing in the well bore, a 
testing fluid of a preselected density, such as a salt water solution, is 
pumped from a source through a treating conduit into the produc- 
tion casing positioned in the well bore. The testing fluid is circulated 
down the production casing and up the annulus between the juc- 
tion casing and up the annulus between the production casing and 
well bore formations displacing drilling fluid and other materials 
therefrom. For an empty well bore the production casing and 
annulus are filled with the testing fluid. Samples of the fluids are 
directed periodically to a gas detector to test for the presence of gas 
emitted from the formations surrounding the well bore. Once the 
well bore is flushed clean, the testing fluid is conveyed through a 
closed circulating system of conduits to a storage vessel. The storage 
vessel is connected by a suction conduit to the pump that conveys 
the fluid from the source to the well bore. After a preselected 
volume of fluid is established in the storage vessel and the testing 
fluid is circulating through the well bore, flow from the source is 
terminated and the fluid level in the storage vessel is monitored for a 
loss of fluid into the formations surrounding the well bore or flow of 
fluid from the formations into the well bore. 11 claims, 1 figure. 


50894 Plugging of water-producing zones in a subterranean for- 
mation. Sandiford, B.B.; Knight, R.K. (to Union Oil Co. of Califor- 
nia). US Patent 4,031,958. 28 Jun 1977. Filed date 13 Jun 1975. 14p. 

A method of selectively plugging permeable water-producing 
zones in a subterranean formation of nonuniform permeability com- 
prises sequentially injecting into the formation (1) an aqueous solu- 
tion of a first reactant material rendered more viscous than the 
subsequently injected liquids by the addition of a viscosity increasing 
agent, (2) a low viscosity inert aqueous spacer liquid, (3) a low 
viscosity aqueous solution containing a second reactant material 
which, on contact, will react with the first reactant material to 
produce an insoluble precipitate, (4) a low viscosity inert aqueous 
spacer liquid and (5) an additional amount of the aqueous solution of 
a first reactant material, which aqueous solution is optionally. ren- 
dered more viscous than the previously injected aqueous solution 
containing the second reactant material by the addition thereto of a 
viscosity increasing agent. 25 claims 


PROCESSING 
REFER ALSO TO CITATION(S) 50606 


50895 Hydrodesulfurization of asphalt taining black oil 
with a gamma-alumina composite catalyst of specified particle density. 
Conway, J.E. (to Universal Oil Products Co.). US Patent 3,960,712. 
30 Apr 1973. Filed date 8 Jan 1975. vp. 

A process is claimed for the catalytic hydrodesulfurization of 
an asphaltene-containing hydrocarbonaceous charge stock in which 
said charge stock and hydrogen are reacted with a sulfided catalytic 

rticle composite of alumina having combined therewith a metal 
fon Group VI-B and a metal from Group VIII in a reaction zone, 
the improvement which comprises said catalytic composite particle 
having a density of from about 1.05 to about 1.24 g/cm‘, wherein the 
alumina support of said catalyst is gamma-alumina which has an 
average pore diameter of about 20 to about 300 Angstroms, a pore 
volume of about 0.1 to about 1 ml/g, and a surface area of about 100 
to about 500 m*/g. 


50896 Method for treating catalyst used for catalytic reactions of 
hydrocarbons at the time of catalyst removal. Yamaguchi, K.; Kawa- 
kami, K.; Nakamoto, Y. (to Nippon Mining Co., Ltd.). US Patent 
4,031,031. 21 Jun 1977. Priority date 30 Apr 1974, Japan. 8p. 

A method is given for removing a catalyst used for catalytic 
reactions of hydrocarbons from a reaction system for exchange. The 
method comprises treating the catalyst with water or a mineral oil in 
the presence of a surface-active substance or both a surface active 
substance and a chelating agent to wet the catalyst. This method 
ensures a safe and simple removal of the catalyst without involving 
dust scattering, spontaneous combustion or generation of sulfur 
dioxide gas. 10 claims. 


50897 (PB—264270) Environmental considerations of selected 
energy manufacturing process options: Volume IV. Petro- 
leum refining industry report. Final report. (Little (Arthur D.), Inc., 
Cambridge, Mass. (USA)). Dec 1976. Contract EPA-68-03-2198. 
193p. NTIS, PC A09/MF AO1. 
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See also Volume 3, PB-264 269. Interagency Energy-Envi- 
ronment Research and Development Program Report. 

This study assesses the likelihood of new process technology 
and new practices being introduced by energy intensive industries 
and explores the environmental impact of such changes. Volume 4 
deals with the petroleum refining industry and examines five options: 
(1) direct combustion of asphalt in process heaters and boilers, (2) 
hydrocracking of vacuum bottoms, (3) flexicoking of vacuum bot- 
toms, (4) internal electrical power generation, (5) hydrogen genera- 
tion by partial oxidation, all in terms of process economics and 
environmeiiiai/energy consequences. 

conversion with an acidic 


50898 Guard beds in 
es, J.C.; Pollitzer, E.L. (to 


multimetallic catalytic composite. Hayes, 
bg Inc.). US Patent 4,028,223. 7 Jun 1977. Filed date 11 Aug 1975. 
p- 

Hydrocarbons are converted by contacting a hydrocarbon 
charge stock and a hydrogen stream in a sulfur- and water-free 
condition by the use of at least one guard bed, with an acidic 
multimetallic catalytic composite comprising a combination of a 
platinum group component, a tin component, a cobalt component, 
and a halogen component with a porous carrier material. The 
catalyst comprises in amounts 0.01 to 2 wt.% platinum group metal, 
0.01 to 5 wt.% tin, 0.5 to 5 wt.% cobalt, and 0.1 to 3.5 wt.% 
halogen. These metallic components are uniformly dispersed 
throughout the porous carrier material in oxidation states such that 
substantially all of the platinum group metal is present therein in the 
elemental metallic state, substantially all of the catalytically available 
cobalt component is present in the elemental metallic state or in a 
state which is reducible to the elemental metallic state under hydro- 
carbon conversion conditions or in a mixture of these states, while 
substantially all of the tin is present in an oxidation state above that 
of the elemental metal. A specific example is the catalytic reforming 
of a low-octane gasoline fraction. The sulfur- and water-selective 
guard bed can be used exclusively on the hydrocarbon charge stock 
when the hydrocarbon stream is autogenously produced or it can be 
used to treat a mixture of the hydrocarbon charge stock and the 
hydrogen stream. In another mode of operation, separate guard beds 
can be used on the input hydrocarbon charge stock and on the input 
hydrogen stream. 18 claims. (DLC) 


50899 Hydrotreating of petroleum residuum using shaped cata- 

lyst particles of small diameter pores, Gustafson, W.R. (to American 

: — = Co.). US Patent 4,028,227. 7 Jun 1977. Filed date 5 Apr 
. 18p. 

Shaped catalyst particles having a polylobal cross-section are 
utilized in hydrotreating a petroleum residuum to obtain a desulfur- 
ized product. The catalyst particles have a surface area greater than 
150 m?/g and a catalyst pore volume of 0.35-0.85 cc/g resulting from 
a major portion of pores of diameters in the range 40-90A. 7 claims, 
13 figures. 


50900 Spent catalyst regeneration apparatus with internal regen- 
erated-catalyst recycle means. a nade R.P. (to UOP Inc.). US Patent 
4,032,299. 28 Jun 15 1977. Filed date 15 Mar 1976. 16p. 

A catalyst regeneration apparatus is designed for the oxida- 
tion of coke from a spent catalyst and for the conversion of carbon 
monoxide resulting from the oxidation of coke to carbon dioxide. 
The apparatus comprises in combination and particular arrangement 
a spent-catalyst receiving chamber for containing a dense-bed of 
fluidized catalyst in which chamber spent catalyst is oxidized to 
produce regenerated catalyst and partially-spent regeneration gas; a 
transfer conduit through which partially-spent regeneration gas and 
regenerated catalyst pass and in which carbon monoxide is essential- 
ly completely converted to carbon dioxide to produce spent regen- 
eration gas and ted catalyst at an increased temperature; a 
regenerated-catalyst receiving chamber for containing dense-bed of 
regenerated catalyst and in which spent regeneration gas and regen- 
erated catalyst are separated; and, an internal regenerated-catalyst 
recycle means by which hot regenerated catalyst can be recycled 
from the transfer conduit to the spent-catalyst receiving chamber in 
amounts to increase the temperature and hence the rate of coke 
oxidation in the spent-catalyst receiving chamber. 4 claims, | figure. 


PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 51141, 52216 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 53028 
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MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 50918, 51978, 51998, 52053, 
52062, 52065, 52066 


50901 (PB—263 331) Petroleum market shares: report on sales of 
refined petroleum products - August 1976. (Federal Energy Adminis- 
tration, Washington, D.C. (USA)). Feb 1977. 23p. 71/ 
006). NTIS, PC A02/MF AO1. 

This is the third in a continuing series of reports of monitored 
monthly changes in the refiner sales distribution and the retail 
market shares of selected refined petroleum products. This report 
covers sales for August 1976. Estimates of volume sales and market 
shares are based on monthly sample surveys of refiners and indepen- 
dent marketers. The FEA survey of refiners monitors the sales 
distribution of refined products to ultimate consumers and to inde- 
pendent marketers by the large integrated, or major, refiners and 
sales by the other refiners consisting of large independent and small 
refiners. 


50902 (PB—263 805) Petroleum market shares: on sales of 
refined petroleum products - September 1976. (Federal Energy Ad- 
ministration, Washington, D.C. (USA)). Mar 1977. 23p. (FEA/B— 
77/031). NTIS, PC A02/MF AO1. 

This is one in a continuing series of reports of monitored 
monthly changes in the refiner sales distribution and the retail 
market shares of selected refined petroleum products. This report 
covers sales for September 1976. Estimates of volume sales and 
market shares are based on monthly sample surveys of refiners and 
independent marketers. The FEA survey of refiners monitors the 
sales distribution of refined products to ultimate consumers and to 
independent marketers by the large integrated, or major, refiners and 
sales by the other refiners consisting of large independent and small 
refiners. 


WASTE MANAGEMENT 


50903 (BERC/RI—77/11) Predesign cost estimate for re-refined 
lube oil plant. Bigda, R.J. (Bigda (Richard J.) and Associates, Tulsa, 
Okla. (USA)). Jun 1977. 19p. Dep. NTIS $3.50. 

The first estimates for a predesign of the BERC re-refining 
process are contained in this report. Although many process equip- 
ment variables are yet to be resolved, this first estimate indicates the 
probable viability of the process. Based upon a plant which could 
process 10 million gallons of waste lube oil a year, the following 
preliminary conclusions were made: Captial costs would approxi- 
mate $2 million. Waste oil purchased at 15 cents/gal could be re- 
refined into blendable lube oils for 39 cents/gal. Considering a 
selling price of 47 cents/gal in bulk, the return on investment before 
taxes would approach 45 percent. The operation is very sensitive to 
the cost of the used oil. The plant capacity could be doubled or 
tripled with only a modest increase in cost. These findings and the 
predesign analysis show areas where more intensive R and D is 
required. More effort is also apparent to demonstrate the feasibility 
of economically gathering the waste oil. A larger plant would be 
more economical, but this must be balanced with the cost of collect- 
ing the used oil. In general, the project offers promise as a means of 
economically and profitably conserving millions of gallons of valu- 
able lube oils. 


50904 Sour water stripping project, Committee on Refinery Envi- 
ronmental Control, American Petroleum Inst. Washington, DC; 
American Petroleum Institute (1975). 93p. . 

(Purpose in stripping refinery sour waters is to keep sulfides 
and NHs out of the wastewater.) Synthetic sour water containing 
only HeS and NHs can be readily stripped if precautions are taken to 
prevent oxidation of sulfide. Addition of phenols and cyanide did not 
interfere with NHs or H2S removal. Real sour waters behave differ- 
ently from the synthetic solutions, owing to acidic impurities which 
hold some NHs as ammonium ions. A full-scale stripper with 10 
valve trays removed NHs to the same extent as a small-scale stripper 
with 5 trays. Van Krevelen (VK) equilibrium data gave estimated 
tray efficiencies of 65 percent and 90-100 percent for these two 
strippers. NHs and H2S contents in the reflux condensate calculated 
using VK data were 2 to 4 times greater than measurements. The 
VK equilibrium data can be used to design sour water strippers with 
no caustic addition if the amount of “fixed NHs is subtracted from 
the feed and added to the bottoms. Disposal of the overhead gas is 
discussed. A number of useful ideas based on experience with sour 
water systems in refineries are identified. (DLC) 
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ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 50897, 51977, 52051, 52052, 
4 — 52979, 52980, 52992, 53009, 53148, 53155, 53164, 


50905 (AD-A—034955) Oil spill clean up using a cotton sorbent. 
Final report. Halligan, J.E.; Ball, A.A.; Meenaghan, G.F. (Texas 
Tech Univ., Lubbock (USA). Dept. of Chemical Engineering). Jan 
1976. Contract DOT-CG-42557-A. 144p. NTIS, PC A07/MF AOI. 

A 19-month study was conducted to develop a sorbent disper- 
sal, retrieval, and disposal system using cotton wastes to combat oil 
pollution. A test program developed the design data base required to 
evaluate the concept as well as the system components. Major 
variables studied included crude oil type, sorbent to oil weight 
ratios, sorbent contact time, removal efficiencies, squeezing tech- 
niques, disposal via incineration, and air pollution parameters. It is 
concluded that the concept of using cotton as an oil spill clean-up 
agent is viable and that the system as operated was capable of 
retrieving approximately 95 % of the oil confronted for water 
velocities of 2 feet per second or less and dispersion ratios of 0.05 (or 
greater) pounds of cotton per pound of oil. 


50906 (AD-A—035137) Ultimate disposal of oil and hazardous 
materials. Final feasibility study. Leary, J.F. (Coast Guard, Washing- 
ton, D.C. (USA). Office of Research and Development). Oct 1975. 
68p. (USCG-D—36-76). NTIS, PC A04/MF AOI. 

This report covers an investigation of the state of the art of 
methods available to store and/or dispose of recovered oil and other 
hazardous chemicals which are the result of a discharge into United 
States inland and coastal waters. It includes the work accomplished 
by other organizations, both industry and government. The report 
also describes the kinds of materials which likely will be recovered 
and discusses alternative techniques/systems for storage and dispos- 
al. Additionally, it discusses the areas of the Ultimate Disposal 
Problem which require research and development. It places particu- 
lar emphasis on the need to establish the most cost effective and 
environmentally suitable Ultimate Disposal System to satisfy the 
Coast Guard's needs. 


50907 Reduction in carbon flux in Mya arenaria caused by a spill 
of No, 6 fuel oil. Gilfillan, E.S. (Bigelow Lab. for Ocean Sciences, 
West Boothbay Harbor, ME); Mayo, D.; Hanson, S.; Donovan, D.; 
Jiang, L.C. Mar. Biol.; 37: No. 2, 115-123(1976). 

Rates of respiration, assimilation and filtration have been 
determined on a monthly basis for two populations of Mya arenaria 
in Casco Bay, Maine (USA), one of which was heavily oiled by a 
spill of No. 6 fuel oil. Monthly estimates of carbon flow have been 
calculated from these data. The same general trends were seen in 
each population: small negative carbon flow in winter, large nega- 
tive carbon flow during the spring; large positive carbon flow during 
summer. However, the oiled population gained carbon at only 50% 
of the rate seen in the unoiled population. This difference results 
from the uptake of hydrocarbons by the oiled population. 


50908 Cryothermal manipulation of petroleum spills on water. 
Ross, S.L.; Shuffman, O.; Shuffman, R. US Patent 4,031,707. 28 Jun 
1977. Filed date 24 Apr 1972. 10p. 

The subject invention relates to method and apparatus for 
controlling or manipulating a body of crude, refined, or used petro- 
leum as, for example: in the herding and recovery of an oil spill in a 
body of water; in temporarily stopping a leak in an oil tanker caused 
by a cracked hull; in recovering oil inadvertently spilled on a beach 
front; in plugging an oil casing pipe to control an oil fire at sea on a 
drilling platform; in effecting ange refinement of oil at the oil 
rig site; in transporting oil from the Arctic or Antarctic region 
without resorting to complicated and costly apparatus; and in many 
other applications. The method basically comprises exposing a body 
of crude, refined, or used petroleum mass either to a transient 
atmosphere or environment of a freezing, sub-freezing, or cryogenics 
temperature, or contacting the petroleum with a substance or mecha- 
nism exhibiting freezing, sub-freezing, or cryogenics temperatures. 
The apparatus comprises mechanisms for handling substances at 
freezing, sub-freezing or cryogenics temperatures and capable of 
main — said material in the vicinity of the petroleum mass. 8 
claims, 10 figures. 


50909 (PB—263412) Impacts of Outer Continental Shelf activi- 
ties: LaFourche Parish, La. Final repot. Happ, G.; Bennett, V.R.; 
Burke, W.W. III; Conner, W.H.; Craig, N.J. (Louisiana State Plan- 
ning Office, Baton Rouge (USA). Coastal Resources Program; Lou- 
isiana State Univ., Baton Rouge (USA). Center for Wetland Re- 
sources). Aug 1976. 154p. NTIS, PC A08/MF AOl1. 

ed by Louisiana State Univ., Baton Rouge. Center for 
Wetlands Resources. ed in cooperation with Louisiana Wild- 
life and Fisheries Commission, Baton Rouge and Louisiana Coastal 
Commission, Baton Rouge. 
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Three categories of activity studied in relation to Outer 
Continental Shelf (OCS) development are mineral extraction, navi- 
gation and transportation. Environmental he sons of OCS activities 
are described in terms of hydrocarbon di ‘ge, altered drainage 
patterns, eutrophication, subsidence, erosion, direct land loss, 
changes in salinity and turbidity, and poo pe of flora and fauna. 
The major environmental impacts of activities are OCS em- 
ployment-derived population increases, OCS use of pipeline ditches 
and navi sional canals, dnd potential oll slits. OCuas of Gitans 
gas pipeline canals, and dredging of landfill, i 
disposal, spoil banks, are other sources of environmental impact 
upon Lafourche Parish. Direct land loss resulting in loss of primary 
production of marshes and swamps has a direct impact on the 
economy of the area. On the basis of preliminary data guidelines for 
OCS-related activities are suggested. 


50910 (PB—264139) Rigid, perforated plate oil boom for high 
currents. Final report. Ayers, R.R. (Shell Devel it Co., Hous- 
ton, Tex. (USA)). Dec 1976. Contract EPA-68-03-0331. 146p. NTIS, 
PC A07/MF AO1. 

A boom capable of diverting oil spills toward shore in a 3- 
knot (1.5 m/s) river or tidal current has been developed. Loss of No. 
2 and No. 4 Fuel Oil at this velocity is typically less than 1 ab ag 
when the angle of the boom is 45 degrees to the shoreline. In 
contrast, conventional booms lose this amount at only 1 knot (0.5 m/ 
s). Good performance at high currents is achieved by placing a baffle 
upstream of a conventional flat plate boom. The baffle, an inclined, 
perforated plate, is used to create a flow-sheltered region where the 
oil layer thickens. A continuation of the inclined plate baffle forms 
the ‘floor’ of the sheltered region to control the flow rate of exiting 
water. Horizontal plates immediately behind the baffle reduce water 
down-flow. The boom is made up of 8-foot (2.4 m) rigid 
sections similar in plan view to a floating dock module. ting 
suction or sorbent rope collection devices may be used to remove 
accumulated oil from the flow sheltered region and increase ‘capac- 
ity’. Drawings are provided to permit construction by others. 


50911 Reusable oil absorbent bilge and fuel tank opening pads. 
a V.S. US Patent 4,031,839. 28 Jun 1977. Filed date 19 May 
1976. 8p. 

For removing oil from the bilge area and fuel tank filler area 
of a boat, an oil absorbent pad is constructed with an outer wide 
mesh structural envelope confining and reinforcing an inner contain- 
ment envelope of woven synthetic crepe material that will absorb oil 
with a wicking action while —— water and which will contain 
therein granular open pore synthetic foamed resin capable of absorb- 
ing and retaining the oil without leaking. Pads are provided in the 
bilge area of boats to act alone or in combination with bilge pump 
filters, and they are provided as a ring around the fuel tank filler 
opening to prevent spillage during the taking on of fuel by the boat. 
15 claims, 12 figures. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 52051, 52057, 52062, 52063, 
52064, 52065 


50912 (LA-UR—77-526) Long-term alternatives between produc- 
tion rate and supply of oil and natural gas: some implications from a 
simulation study. McFarland, J.W.; by T.E.; Monash, E.A.; 
Cummings, R.G. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 9p. (CONF-770810—5). Dep. NTIS, PC 
A02/MF AO01. 

From 2. Pacific area engi ing conference; Denver, Colora- 
do, United States of America (USA) (Aug 1977). 

Regulations on production rates for oil and natural gas in the 
United States have had a major influence on the supplies of these 
resources for most of this century. These regulations in language and 
implementation have changed and presumably will continue to 
change responding to policy changes. The focus of this paper is on 
the analysis of the long term effects of alternative re; ry con- 
straints on the rate of production and the recovery of oil and natural 
gas from a single source reservoir. The specific case i used 
a simple gas reservoir-economic simulation model. Results suggest 
that there may be substantial differences in long-term supplies de- 
pending on the regulatory constraints on the rate of production. 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 50920 


50913 Transport i khranenie nefti i gaza. (Transport and storage 
of petroleum and gas). T P.L; Novoselov, V.F.; Abuzova, 
F.F. Moscow; Nedra (1975). 248p. 
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The construction of gas- leum transport system, gas stor- 
age, petroleum storage, and ibution center is described. The 
technology of transport and storage of petroleum and is present- 
ed. Basic calculations of materials for design and exploitation of 
petroleum products, gas storage, and petroleum storage and distribu- 
tion center are reported. Sequential transfer of petroleum and petro- 
leum products, ——— of transfer of highly viscous products, 
and questions of exploitation of main pipings are consi . Rail- 
road and also aqueous transport of petroleum and petroleum prod- 
ucts, their losses from evaporation, reservoir of petroleum 
storage and distribution centers, and transfer stations are also consid- 
ered. Classification, composition and properties of natural and artifi- 
cial gases, main laws of gas state, theoretical bases of movement of 
gas according to pipes, and —— of for transport are 
reported. The content of the book co; toa for a 
course on transport and storage of petroleum and gas. text book 
is designed for students of petroleum at higher educational institu- 
tions and faculties. 


50914 (PB—264381) Background h 

emissions from marine terminal Volume I. Discussion. 
Final report. Burklin, C.E.; Colley, J.D.; Owen, M.L. (Radi 4 
Austin, Tex. (USA)). Nov 1976. Contract EPA-68-02-1319. 225p. 
NTIS, PC Al0/MF AOl1. 

See also Volume 2, PB-264 382. 

This report presents results of a study to develop background 
information necessary for the accurate assessment of hydrocarbon 
emissions from ship and barge loading and unloading of gasoline and 
crude oil. The report assesses marine terminal facilities, marine 
terminal operations, cruise history and product movement statistics, 
hydrocarbon emission rates and characteristics, control technology 
state of the art, safety considerations of marine terminal control 
technology and economics of controlling marine terminal emissions. 
The report also includes the results of a detailed cost analysis for a 
refrigeration and an absorption marine terminal vapor recovery 
system. Data gathering activities focused on the Houston--Galveston 
area; however, information was also assembled on hydrocarbon 
emissions from marine a ee in the metropolitan Los 
Angeles area generated by ling of gasoline and crude oils, 
including Alaskan north slope crude. 


50915 (PB—264382) Background on hydrocarbon 
emissions from marine terminal Volume II. 


‘ operations. I 
Final report. Burklin, C.E.; Colley, J.D.; Owen, M.L. (Radian Corp., 
Austin, Tex. (USA)). Nov 1976. Contract EPA-68-02-1319. 209p. 
NTIS, PC A10/MF AO1. 

See also Volume 1, PB-264 381. 

This volume contains the appendices for volume one. It 
includes information on vessels ey on crude oil and gasoline in 
the Houston-Galveston area, vapor control system cost data, results 
from industry test programs, industry test data; radian emission 
testing results, radian emission test data and trip reports, and inde- 
pendent analysis of vapor recovery system costs. 


50916 Magistral’nye truboprovody. (Pipe mains). Friman, P.E.; 
Ivanov, S.A.; Borodavkin, P.P. Moscow; Nedra (1976). 160p. 

Construction of major pipeline systems for transportation of 
petroleum, petroleum products, and natural gas over long distances 
1s examined, including head construction, the linear part with transi- 
tions through natural and artificial hindrances, compressors, pumps, 
gas distribution stations, and distribution points of petroleum and 
petroleum products. 


PROPERTIES 
REFER ALSO TO CITATION(S) 50804 


50917 (AED-Conf—76-086-000, RP 381-384) Manufactured pe- 
troleum pitch for nuclear applications. Newman, J.W.; Sawran, W.R. 
(Ashland Petroleum Co., Ohio (USA). Research Lab.). 1976. 

From 76. international meeting on carbon, chemistry, and 
physics technology; Baden, German, Federal Republic of (F.R. 
Germany) (28 Jun 1976). 

In Carbon ‘76. 2nd international carbon conference. 

The properties of pitches derived from various sources are 
compared. Areas of application for purified leum pitch, a high 
— version of the commercial pitch, eloped by Ashland 

troleum Company, are pointed out. 


50918 (BERC/PPS—77/3) Motor gasolines, winter 1976—77. 
Shelton, E.M. (Energy Research and Development Administration, 
Bartlesville, Okla. A). Bartlesville Energy Research Center). Jun 
1977. 92p. Dep. NTIS, PC AO5/MF AOI. 

Analytical data for 2,589 samples of 
service stations throughout the country, were 
under t between the Bartlesville 
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products of 50 companies, large and small, which manufacture and 
supply line. These data are tabulated by groups according to 
brands fanlabeled) and grades for 17 marketing areas and districts 
into which the country is divided. A map shows marketing areas, 
districts and sampling locations. The report also includes charts 
indicating the trends of selected properties of motor fuels since 1946. 
Twelve octane distribution percent charts for areas 1, 2, 3, and 4 for 
unleaded, — and premium grades of line are presented in 
this report. antiknock (octane) index [((R+M)/2] averages of 
gasolines sold in this country were 88.4, 89.7 and 95.1 for unleaded, 
regular, and premium grades of gasolines, respectively. 


50919 Multilayer adsorption wih molecular orientation of asphalt 
mineral and other 


on aggregate substrates. Ensley, E.K. (Laramie 
Energy Research Center, WY). J. Appl. Chem. Biotechnol.; 25: 671- 
682(1975). 

The adsorption of asphalt on aggregate surfaces was studied 
by several experimental methods by the Bureau of Mines. The 
adsorption rate of asphalt on an aggregate surface was found by 
flowing asphalt through a column of aggregate and measuring the 
decrease in flow rate. Photomicrographs revealed a striated struc- 
ture in the asphalt region near the asphalt-substrate interface. The 
photomicrographs —— that, as asphalt molecules are adsorbed on 
substrates, the postulated large, sheet-like molecules are aligned 
Le: mae med to the interface. Perpendicular orientation of asphalt 
molecules near the interfacial region is also supported by evidence of 
dipole fields produced by the alignment of the asphalt dipoles. 
Contact angle measurements of 1-bromonaphthalene on asphalt sur- 
face in prior contact to a mica surface further —— interfacial 
structuring. A multilayer adsorption mechanism, with preferred ori- 
entation of asphalt molecules on the aggregate surface, is proposed 
as an explanation of the observations. 


STORAGE 
REFER ALSO TO CITATION(S) 50913, 52055 


50920 Morskie i rechnye neftebazy. (Marine and river petroleum 
product storage and distribution center). Rzhavskii, E.L. Moscow; 
Nedra (1976). 248p. 

Discussed in the book are the main questions of organization 
of water transport of petroleum characteristics of maritime and river 
petroleum fleet, main t of reservoirs, mooring and hose appara- 
tuses, process of overflow and filling of petroleum vessels, and 
measures of fire safety. Methods and means of struggle with losses of 
petroleum and petroleum products upon storage water transport 
are examined. Attention is devoted to cleaning, construction, and 
measures of protection of reservoirs from impurities. The book was 
designed for engineering-technical workers, in the fields of storage, 
overflow, filling and water transport of petroleum and petroleum 
products. It can be used for preparation and increasing skill of 
operating personnel. 


COMBUSTION 
REFER ALSO TO CITATION(S) 50835, 50837 


§0921 Energy reduction on process burner systems. Baker, W. 
(Maxon Corp., Muncie, IN). pp 406-411 of In Energy and the 
environment. Theodore, L. (ed.). Dayton, OH; American Institute of 
Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The efficient use of natural gas and fuel oil burners is dis- 
cussed: Fire direct; reduce process heat requirements and heat losses 
through design; choose burner equipment for flexibility, efficiency 
and durability; and maintain the equipment. Viewing ports to ob- 
serve the flame are an obvious aid in maintaining efficient combus- 
tion. (LTN) 


50922 Burn-up and soot-emission of heavy-oil flames at swirl-free 
atomization. Meier zu Koecker, H. Brennst.-Waerme-Kraft; 29: No. 2, 
73-78(Feb 1977). (In German). 

14 figs.; 1 tab.; 17 refs. 

Difficulties are experienced at an increasing rate for the 
exchange of heavy fuel and residual oils in large scale furnaces. The 
influence on the burning-up and the ive material formation- 
were investigated by three groups of factors: the operational tem- 
perature, as well as the physical and the structural-chemical proper- 
prt Ep rb ly Rafa ag ay Ape hy a. Fh ~ 
physical parameters is, in t in the opposite direction to the 
chemical influences: thus a perfect combustion, low in aggressive 
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materials, can be secured by a good harmonization between all the 
parameter groups. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 51127, 51972, 52048, 52049, 
53028, 53029 


50923 Tasks and problems of the gas industry. Brecht, C. (Ruhr- 
gas, Essen, Ger). Gas- Wasserfach, Gas-Erdgas 117: No. 12, 507- 
508(Dec 1976). (In German). 

Supply, consumption, insulation standards for buildings, and 
cooperation among national organizations are discussed. Possibility 
of European agreement on pipelines specifications is considered. 


50924 New energy systems: alternatives for gas supply. Schaefer, 
H. (Tech Hochsch, Munich, Ger). Gas- Wasserfach, Gas-Erdgas; 117: 
No. 12, 523-530(Dec 1976). (In German). 

Trends in gas consumption are investigated. New techniques 
in gas production and utilization are examined. Combinations of 
electric, gas, and primary energy sources are analyzed for seasonal 
adjustments and improved utilization. 7 refs. 


RESERVES 


REFER ALSO TO CITATION(S) 50862, 50939 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 50864, 50867, 52828, 53192 


50925 (MERC/CR—77/7) Borehole gravity survey to determine 
density variations in the Devonian shale sequence of Lincoln County, 
West Virginia. Schmoker, J.W. (Geological Survey, Denver, Colo. 
(USA)). May 1977. Contract EX-76-C-01-2287. 19p. Dep. NTIS, PC 
A02/MF AOl. 

In situ bulk densities of the Devonian shale section penetrated 
by the Columbia Gas Transmission Corp 2 well, Lincoln 
County, West Virginia, were determined using the U.S. Geological 
Survey-LaCoste and Romberg? borehole gravity meter. Densities 
from two gamma-gamma lo; - run by different companies, were also 
available. A cumulative difference of .034 g/cm*/1000 ft (.112 g/ 
cm*/km) exists between the two gamma-gamma logs. The two 
intervals of lowest density derived from the borehole gravity data 
show higher densities on both gamma-gamma pat possibly indica- 
tive of the deeper investigation radius of the borehole gravity meter. 
In most intervals, higher gamma-ray intensity correlates with lower 
density, indicating that organic content is the primary variable 
affecting both bulk density and uranium concentration. 


50926 Isotope fractionation of carbon in microbial methane for- 
mation. Heyer, J. (Akademie der Wissenschaften der DDR, Jena. 
Zentralinstitut fuer Mikrobiologie und Experimentelle Therapie); 
Huebner, H.; Maass, I. (Akademie der Wissenschaften der DDR, 
Leipzig. Zentralinstitut fuer Isotopen- und Strahlenforschung). Jsoto- 
penpraxis; 12: No. 5, 202-205(May 1976). (In German). 

Isotope effects of carbon in microbial methane formation 
serve for the understanding of delta ‘*C-values found in nature, 
especially in determining isotope variations of carbon in natural gas 
deposits. Some of the isotope fractionations obtained by modelling in 
— and by theoretical estimations are described and dis- 
cussed. 


DRILLING, PRODUCTION, AND PROCESSING 
REFER ALSO TO CITATION(S) 50867, 50887, 50893, 50969, 53197 


50927 Odorization technique for gas supply utilities having an 
odorant consumption - 07 than 5 t/year. Rueger, E. (Stadtwerke 
Muenchen (Germany, F.R.). Gaswerk). Gas- Wasserfach, Gas- 
Erdgas; 118: No. 2, 7. 71(Feb 1977). (In German). 

From Discussion meeting concerning gas; Nuernberg, Ger- 
many, F.R. (28 - 29 Oct 1976). 

6 figs.; 5 refs. 

The odoration of high-pressure natural gas is necessary for 
economic reasons and reasons concerning environmental protection. 
The article deals with: 1) the optimization of the number of odora- 
tion plants; 2) economic aspects; 3) the system, transport, and storage 
techniques for large odoration plants; 4) the technology of odoration 
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equipment for different natural gas ducts; 5) the work protection 
necessary; 6) the examination of the success of odoration. 


50928 Communication system for the development of the Maui 
offshore natural gas field. Hustler, R.J. N.Z. Eng.; 32: No. 4, 87-89(15 
Apr 1977). 

The Maui platform A will be located 33 km off the South 
Taranaki coast of New Zealand. The communications system was 
conceived in two stages, to serve the construction phase and to serve 
the drilling and production phases. For the construction phase, the 
circuits are classified as either strategic or tactical. The land-mobile, 
marine, and aeronautical radio networks and the telephone system 
are described. The links and networks for the production phase are 
also described. (DLC) 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 52067 


50929 Applications of ic technology. Volume 8. Booth, 
S.H.; Vance, R.W. (eds.). Flushing, NY. Scholium International Inc. 
(1976). 374p. (CONF-7605135—). 

From CRYO 776 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

This book is a compilation of 21 papers given at two confer- 
ences, CRYO '75 (Oct. 1975) and CRYO ‘76 (May 1976). These 
conferences were focused on the economics and the technical pro- 
cesses involved in the Liquefied Natural Gas industry. Separate 
abstracts were prepared for 20 of the papers. (DLC) 


50930 LNG industry: eight years of progress (a keynote of suc- 
cess: a word of caution), Uhl, A.E.; McKinney, K.C. A 20-46 of In 
Applications of cryogenic technology. Volume 8. Booth, S.H. (ed.). 
Flushing, NY; Scholium International Inc. (1976). 

From CRYO 776 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135—. 

A survey of LNG activities since 1968 show a tremendous 
development of liquefaction facilities, depots, and LNG peak shav- 
ing facilities, as shown in tables. California and the West Coast are 
taken as a case study on how LNG took an increasing role in the 
natural gas supply; Alaskan, Indonesian, and other projects are 
discussed. Problems which might impede LNG projects are men- 
tioned. (DLC) 


50931 Liquefaction facilities for the trans-Alaska gas project. 
Harper, E.A. (Phillips Petroleum Co., Bartlesville, OK). Tanner, 
A.L. pp 47- Ps of In Applications of cryogenic technology. Volume 
8. Booth, S.H. (ed.). Flushing, NY; Scholium International Inc. 
(1976). 

From CRYO "76 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135—. 

Associated with the oil of the North Slope is an estimated 26 
trillion cubic feet of natural gas. One project for transporting this gas 
to the lower 48 states is the Trans-Alaska Gas Project which 
involves pipelining the gas to the South of Alaska, liquefying it, and 
then shipping it in LNG tankers. This paper describes the conceptual 
design of the liquefaction facilities proposed for the LNG project. 
The design has emphasized economy through the use of large trains, 
reliability through the use of proven process technology and equip- 
ment, and energy economy by means of an efficient driver cycle. 
(DLC) 


50932 Liquefying natural gas with the auto-refrigerated cascade 
cycle. Nelson, W.L. (Air Liquide om egpe and Construction 
Ltd., Montreal). pp 62- ry of In Applications of cryogenic technol- 
ogy. Volume 8. Booth, S.H. (ed.). Flushing, NY; Scholium Interna- 
tional Inc. (1976). 

From CRYO 776 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135—. 

The ARC cycle uses a mixture of Nz, CHs, C2Hs, CsHs, 
C,Hio, and CsHi2 to produce refrigeration. The cycle combines the 
merits of the low power requirements of a cascade refrigeration 
cycle with a simple compressor arrangement, and it provides a wide 
latitude in the pressure at which the natural gas can be liquefied. 
This type of cycle is used in nearly all base load LNG plants and also 
in a large percentage of peak-shaving plants. In the ARC refrigera- 
tion cycle, the liquid and vapor phases of the vaporizing streams 
have to be maintained in equilibrium without phase separation. The 
shell side fluid should pass through the exchanger in plug flow. 
(DLC) 
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HEALTH AND SAFETY 


50933 (N—77—15208) Bibliography 
(LNG) safety. Ordin, P.M. (National Reencaatie’ and py 
istration, Cleveland, Ohio (USA). Lewis Research 
1976. 654p. (NASA-TM-X—73408; E—8715). NTIS, PC A99. 
Approximately 600 citations concerning safety of liquefied 
natural gas and liquid methane are presented. Each entry includes 
the title, author, abstract, source, description of figures, key refer- 
ences, and major descriptors for retrieving the document. An author 
index is provided as well as an index of descriptors. 


50934 (PB—264186) Assessment of potential radiological popula- 
tion health effects from radon in gas. Gesell, T.F.; 
Johnson, R.H. Jr; Bernhardt, D.E. (Environmental Protection 
Agency, Washington, D.C. (USA). Office of Radiation Pro; ). 
Feb 1977. 64p. (EPA—520-1-75/002). NTIS, PC A04/MF AOl. 

Liquefied petroleum gas (LPG) contains varying amounts of 
radon-222 which becomes dispersed within homes when LPG is 
used in unvented appliances. Radon-222 decays to alpha-emitting 
, daughter products which are associated with increased lung cancer 
when inhaled and deposited in the respiratory system. The average 
dose equivalents to the bronchial epithelium from the use of LPG in 
unvented kitchen ranges and space heaters are estimated to be about 
0.9 and 4.0 mrem/year, respectively. When extrapolated to the 
United States population at risk, the estimated tracheobronchial dose 
equivalents are about 20,000 and 10,000 person-rems/year for these 
appliances, or a total of about 30,000 person-rems/year. These doses 
are very small compared to other natural and man-made sources of 
ionizing radiation. It is estimated that these low doses would result in 
less than one lung cancer a year for the total U.S. population. 
Consequently, the use of LPG containing radon-222 does not con- 
tribute significantly to the incidence of lung cancer in the United 
States. 


50935 LNG safety in U.S. ports: the role of the U.S. Coast 
Guard. Halvorsen, FH H. eng -181 of In {= of cryogenic 
technology. Volume 8. th, S.H. (ed.). Flushing, NY; Scholium 
International Inc. (1976). 

From CRYO "76 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135—. 

The properties of LNG are reviewed and some of its possible 
dangers during marine transport are discussed. The Coast Guard 
program for ensuring the safe movement and storage of LNG covers 
vessel design/letter of compliance, vessel requirements/operational 
control, terminal siting/design, and personnel qualification. Research 
being sponsored on LNG hazards is listed. (DLC) 


50936 Volume of flammable mixture resulting from the atmo- 
spheric dispersion of a leak or spill. Burgess, D.; Murphy, J.N.; 
Zabetakis, M.G.; Perlee, H.E. pp 182-206 of In Applications of 
cryogenic technology. Volume ri Booth, S.H. (ed.). Phishing. NY NY; 
Scholium International Inc. (1976). 

From CRYO "76 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135—. 

For steady releases, one can establish values of sigma/sub 
theta/, sigma/sub y/ and sigma/z/ from measurements over a period 
of about 10 minutes. When the atmosphere is unstable or neutral, an 
approximately Gaussian distribution is attained within these 10 min- 
utes; the volume of fuel within the flammable range corresponds to 
only a few seconds’ flow from the source, a very small fraction of 
total release. The flammable volume within a vapor trail may differ 
somewhat from the volume between time-averaged isopleths of the 
upper and lower limits. Layering of the heavy fuel-air mixture 
increases the length of flammable zone but not to the order-of- 
magnitude degree of a temperature inversion. Despite the two fac- 
tors above, the yield of an explosion following a steady release into 
an unstable atmosphere could hardly exceed 10% of theoretical 
(homogeneous mixture of the flammable with air). When the atmo- 
sphere is stable, the final plume may be too large to establish in such 
a short time as 10 minutes. For a 24-minute ignition delay of a 
propane—air explosion the calculated explosive yield was close to 
that observed. The “instantaneous” puff of gas or vapor is an 
idealization which is seldom approximated in a catastrophic release 
of flammables, gas concentrations have been calculated with some 
success, indicating approximate Gaussian distributions. Good calcu- 
lations of concentration could be made by treating 30-s LNG re- 
leases as steady leaks. It is proposed that the small observed "TNT 
equivalents” of unconfined gas explosions were dictated by small 
fractions of released fuel that were in the flammable range. (DLC) 
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MARKETING AND ECONOMICS 


50937 Keynote address: assessment of world trade in liquefied 

natural gas. Anderson, P.J. (Inst. of Gas Tech., Chicago); Daniels, 

E.J. pp 509. 241 of In Applications of cat re technology. Volume 

8. Booth, S.H. (ed.). Flushing, NY; Scholium International Inc. 
6). 


(197 

From CRYO 776 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135—. 

This paper assesses 7 ern for international trade in 
liquefied natural gas throu: 5. It emphasizes the role of import- 
ed LNG in U.S. gas supplies. The potential for trade is examined in 
terms of the natural gas reserves in the exporting and importing 
countries, gas supply forecasts for importing countries, LNG price, 
= and commercial restraints, and the specifically proposed 

NG trades. 15 tables, 7 fig. 


50938 Differentiated : prerequisite to selective 
marketing in a differentially structured household market. Rettberg, J. 
(Thyssengas, Duisburg, Ger). Gas- Wasserfach, Gas-Erdgas; 117: 

12, 537-542(Dec 1976). (In German). 

Natural gas sales of Thyssengas, Ltd. are analyzed regarding 
use for household heating. Consumer interviewing results are tabu- 
lated according to quantitative and qualitative evaluations of energy 
sources. Value of research for future sales policy is assessed. 3 refs. 


50939 Natural gas industry in Nigeria. Obiaga, T.I.; Bhat, G.N. 
on of Benin, Niger). Energy Dig. (London) ; 5: No. 6, 16-17(Dec 
1976). 

This article is an excerpted paper from Gastech 76, an inter- 
national LNG/LPG conference in New York in 1976. The a 
tion of gas associated with crude oil is relatively high in Nigeria. 
gas to oil ratio averaged 150 cubic meters per cubic meter of crude 
oil, or roughly 800 cubic feet per barrel of crude. Thus, at the 
present rate of crude oil production of 1.8 million barrels a day 40 
million cubic meters (approximately 1.4 billion cubic feet) of natural 
gas are produced daily as associated gases in Nigeria's oil fields. One 
recent estimate of the country’s petroleum reserves has been placed 
at between 11--14 billion cubic meters. According to this estimate, 
and at the average gas/oil ratio of 150, associated natural 5 
reserves is between 1,650--2,100 billion cubic meters. The 
Federal Power Commission report places the natural gas reserves at 
1,422 billion cubic meters. Natural gas production from the oil wells 
is so prolific that there is more than enough to satisfy all of Nigeria's 
internal needs with a it deal more left for export, if markets could 
be found for it. It is for this reason that two 1 billion cubic feet per 
day LNG plants are now being negotiated for construction at 
Bonny, a port near the oil fields. 


50940 Future economic and technological ge of = 
in the Federal Republic of Germany. Brecht, C. (Ruhr; 
A.G., Essen (Germany, F.R.)). Three R Int.; 15: No. 12, 653-657(Dec 
1976). (In German). 

6 figs. 

From the view of the German gas industry, natural gas will 
make an increasing distribution to the p nce 'y supply. Its share in the 
primary energy market will be about 16%-17% Y 1985, The invest- 
ments which will be necessary for the gas iadiany aun wale te 
financed by a higher valuation of ener, cn the feet eaten @& Ge 
FRG. As a long-term solution there is possibility to complete the 
natural gas sources by coal gasification. 


50941 Situation of the natural gas industry in the Netherlands. 
Rauber, H. Staedtetag; No. 1, 48-51(1977). (In German). 
; 2 tabs. 

The author looks at natural gas sales and natural gas market 
planning. Data are presented on natural gas exploitation, consump- 
tion, and import and export. The planning of demand and poo 
goes up to the year 2000. 

50942 Focal points of the future gas market. S wee = 
A.G., Essen (Germany, F.R.)). Gasgemeinschaft; No. 1, 2-5(Jan 
1977). (in German). 

The article gives answers to the questions: 1) of the excepta- 
tions of the energy policy from the gas industry; 2) of the aims of 
future natural gas selling: 3) of the importance of natural gas selling 

on the German i general and in the cites in particular, 4) of 
aan gmptetans 
with an on-line 


controlling and 
supply and of various peak-load 
supply plants of a public utility. Poll, J. (Technische Werke der Stadt 


fa pny 
optimising the gas 
Stuttgart A.G. F.R. Gov. Wesverfec Gas-Erdgas; 118: 
No. het Tiered 1979. 1977). pA _* 7 
rom Discussion _ I LPNS 


many, FR 99 Oct 1976). 
15 figs.; 1 tab.; 3 refs. 
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The computer system has the following tasks: 1) On-line 
control; 2) supply of an information system; 3) performance of a gas 
marketing forecast; 4) background computations. Measured data are 
compiled, processed, monitored, recorded, prepared, and stored. 

€ process is controlled by about a dozen programmes, the remain- 
ing tasks are taken over by 22 prcegrammes. The system has proved a 
success. 


ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 50935, 50936, 50952, 52052 


50944 Environmental aspects of LNG terminals. Hill, R.F. pp 
281-290 of In Applications of cryogenic technology. Volume 8. 
Booth, S.H. (ed.). Flushing, NY; Scholium leternations’ Inc. (1976). 

From CRYO 776 conference; Washington, District of Colum- 

bia, = States of America (USA) (11 May 1976). 
See CONF-7605135—. 

Some general comments are given about the national policy 
on liquefied natural gas imports. The legal framework for environ- 
mental assessment in the FPC and some of the environmental 
mo of LNG actions before the Commission are discussed. 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC, 


REFER ALSO TO CITATION(S) 50871, 50888 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 50912 


50945 Present situation of the gas industry. Stech, J. (BGW, 
Tech Werke Der Stuttgart, Ger). Gas- Wasserfach, Gas-Erdgas; 117: 
No. 12, 509-510(Dec 1976). (In German). 

The energy market of the Federal Republic of Germany and 


natural gas consumption and pricing are analyzed. Supply and 
development problems involving legislation are discussed. 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 50913, 50916, 50923, 50931, 50935 


50946 Planovo predupreditel'nyi “9 v sisteme magistral'ny! 
gazoprovodov. (Preventive maintenance in gas distribution po oy 
Yakovlev, V.A. ee Nedra (1976). 135p. 

Classification of main capital iui their calculation on 
main gas pipes, forms of deterioration, and planning and calculation 
of repair are examined. Problems of planned-preventive repair; cate- 
gories of complexity and labor-consumptions of repair works, struc- 
ture and continuance of repair cycle, order of composition and 
statements of planning-estimated documentation, and accounting 
upon repair are discussed. 


ae Design of receiving facilities for western LNG terminal 
y. Rocha, E.P. (Southern California Gas Co., Los Angeles). 

pp 13 "89 of In Applications of cryogenic technology. Volume 8. 
th, S.H. (ed.). Flushing, NY; Scholium International Inc. (1976). 

From CRYO 776 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135—. 

Western LNG Terminal Co., which was formed to provide 
receiving facilities for Southern California, is eigenen three termi- 
nals capable of processin — up to four billion cubic feet per day each; 
one may be operational by 1978. As one subdivision of a NG 
transmission system which must interface with a marine transport 
subdivision and a gas pipeline subdivision, the terminals must be 
planned and designed for safe and efficient operation. (DLC) 


50948 Conch LNG containment system for marine transport of 

LNG. Goldberg, M.; Brown, T. pp 90-109 of In Applications of 

ae enic technology. Volume 8. Booth, S.H. (ed.). Flushing, NY; 
holium International Inc. (1976). 

From CRYO 776 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135—. 

This paper describes the evolution of the design, gives details 
of the current process for tank ie and describes details of the 
tank and insulation system for a 125 3 LNG carrier. The paper 
also describes in general terms the design for a 165,000 m®* capacity 
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LNG carrier which appears to be evolving as the next size genera- 
tion of LNG ships. (DLC) 


50949 Engineering, design, and prefabrication of LNG piping 
systems. Crowl, R.; Dowdell, T. pp MI pe “3 In ene NY: of 
cryogenic technology. Volume 8. Booth, S.H. ( ushing, NY 
Scholium International Inc. (1976). 

From CRYO 776 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135—. 

The engineering, design and prefabrication of LNG transfer 
systems has been discussed. Consideration to tg pt 
insulation, and support systems has been given. Special emphasis was 
placed on prefabrication under factory conditions to minimize field 
risk and labor. Examples which show the feasibility of this approach 
include the Brueni LNG Ship Loading System for which more than 
eight miles of prefabricated piping were manufactured and then 
shipped to Brunei, Borneo for installation. 


50950 Undersea —- pipeline for offshore terminals. Guild, 
C.H. Jr. pp 130-149 of In Applications of od es ay technology. 
Volume 8. Booth, S.H. (ed.). Flushing, NY; Scholium International 
Inc. (1976). 

From CRYO 776 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135—. 

The offshore LNG terminal using an undersea LNG transfer 
line was developed as an alternative to dredged harbors and trestle 
piping systems. Lower capital and maintenance costs, lower environ- 
mental impact, improved safety, reduced construction time and field 
labor, and greater site location flexibility are wes Somer this 
concept. This paper describes the prototype development pro, 
cryogenic pipeline construction, installation, thermal 
testing, structural analysis, sea-bottom loads, pipeline pte «ng ond 
refrigeration of the environment. (DLC) 


50951 EI Paso’s trans-Alaska gas project. Bennett, J.C. (El Paso 
Alaska Co., Washington, DC). pp D242. co * = Phung NY. of 
cryogenic technology. Volume 8. Booth » NY; 
Scholium International Inc. (1976). 

From CRYO "76 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135—. 

The project, in contrast to the Arctic Gas i which 
proposes transporting the NG from the North Slope through Canada 
in a pipeline, will transport the gas across Alaska via pipeline to a 
gas liquefaction plant in south Alaska, and then on LNG carriers to 
southern California. Up to 3.2 billion cubic feet per day can be 
transported in this way. Advantages of the El Paso Alaska project 
are enumerated. (DLC) 


50952 Safety in transporting LNG- codes and regulations. 
DeLeon, C. (Dept. of Transportation, Washington, DC). pp 253-260 
of In Applications of cryogenic technology. Volume 8. Booth, S.H 
(ed.). a NY; Scholium International Inc. (1976). 

From CRYO 776 conference; Washington, District of Colum- 
bia, United States Fe America (USA) (11 May 1976). 

See CONF-7605135—. 

Construction of new LNG facilities has led to safety prob- 
lems. Standards and —— are being develo by Dept. of 
Transportation and its Materials Transportation Bureau. Potential 
hazards from LNG spills are addressed in oe Seismic design 
of LNG facilities are considered next. (DLC) 


50953 LNG and port safety. Price, R.I. pp 261-272 of In Appli- 
cations of cryogenic technology. Volume 8. Booth, S.H. ed.) 
Flushing, NY; Scholium International Inc. (1976). 

rom CRYO 776 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135—. 

A personal account is given of the Coast Guard experience in 
controlling the transport of hazardous substances and LNG in par- 
ticular. The risk model used is discussed. The regulations involved in 
the Ports and Waterways Safety Act are discussed. (DLC) 


50954 Safety features of LNG vessels. Halvorsen, F.H. (U.S. 
Coast Guard, Washington, DC); Dickey, T.R. pp 301-318 of In 
Applications of cryogenic technology. Volume 8. Booth, S.H. (ed.). 
Flushing, NY; Scholium International Inc. (1976). 

rom CRYO "76 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135— 

This paper pot the design of a LNG vessel for safety 
and explains why some of the requirements were made. Major 
design considerations are described as to how they make a LNG 
vessel a safe vessel and some comments are made on some of the 
lesser design requirements and how safety is influenced. (DLC) 


50955 Operation of LNG carriers from Alaska to Japan. Ja- 
mison, L.R. (Marathon Oil Co., Findlay, OH); Johnson, J.P.; Wheel- 
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er, R.J. pp 319-334 of In Applications of cryogenic technology. 
Volume 8. Booth, S.H. (ed.). Flushing, NY; Scholium International 
Inc. (1976). 

From CRYO "76 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135—. 

Other tank the two incidents reported concerning slack liquid 
in the No. | cargo tank of the vessels, it has been the experience that 
maintenance and repair of the standard or normal marine equipment 
aboard these vessels have caused 90% to 95% of our downtime. 
Delays associated with repairs to boiler feed pumps, condensers, 
generators, and other auxiliaries have given the indication that 
careful analysis and specification in these areas will be as important 
as the cargo containment system in any future LNG ship procure- 
ment. 


50956 Method of long distance of natural gas. Gruber, 
K.; Keim, W.; Hentschel, K. (to Mannesmann-Roehrenwerks A.G.). 
German(FRG) Patent 2,404,326/C/. 7 Oct 1976. Ip. (In German). 

The invention deals with a method for long distance transport 
of natural gas whose orgin is the same fields as that of petroleum or 
which is in the immediate neighbourhood. The natural gas, as is well 
known, is converted at room temperature in hydrocarbons, for 
example, methanol. This is mixed with petroleum under use of 
emulsion stabilizers and as an emulsion piped over a single pipeline 
to the refinery where both mixture components are separated again. 
Moreover the methanol can be, in a well known manner, for 
example, converted into synthesis gas. Thus separated pipelines can 
be saved, not to mention the building of gas pipelines for dry gas, 
which because of their large diameters are always becoming more 
expensive. 


50957 For LNG--a concrete answer. Energy Dig. (London) ; 5: 
No. 6, 12-15(Dec 1976). 

This article is an extracted panel session from Gastech 76, an 
international LNG/LPG conference in New York in 1976. After 
briefly reviewing the history of concrete-hull ship construction, 
constructional details are given of a concrete LNG carrier which is 
expected to be available in 1978 at a selling price 15% lower than 
that for the average alternative steel carrier of similar capacity 
(126,875 m$sup 3$). The monolithic concrete hull consists of a high 
quality, thick concrete and is reinforced longitudinally and trans- 
versely by stressed and non-stressed steel rods. The cargo tanks are 
an integral part of the hull structure and the tank transfer bulkheads 
are also made of concrete. This vessel, unlike the conventional steel 
LNG carriers, is a ‘Single Hull’ design. The insulation system 
separates the cargo from the hull with its incorporated primary and 
secondary barriers, and an inert gas filled void space. With the use of 
cryogenic temperature resistant steel in both the post-tensioning and 
normal reinforcement steel, this leads to a very efficient structural 
solution. The concrete mixture to be employed is a dense, low water 
to cement ratio (max. 0.45), pumpable type, having a maximum 
aggregate size of 6 mm and a density of maximum 2.0 kg/dm$sup 3$ 
(wet). Concrete cover of reinforcement matearial is externally 3 cm 
(1.18 in.), internally 2 cm (7/8 in.). All normal reinforcing and post- 
tensioning steel is of the cryogenic, high carbon type, having an 
ultimate strength of 15,000 kg/cm$sup 2$ (214,700 PSD, a yield of 
13,500 kg/cm$sup 2$ (191,000 PSI) and an elastic limit of 12,000 k 
cm$sup 2$ (170,000 PSI). Contrary to the steel ship, because of the 
cryogenic properties of prestressed concrete, the safety requirements 
for the insulation system can be considerably reduced. 


50958 Ekofisk - Emden gas pipeline construction and operation. 
Sparkes, H. Erdoel-Erdgas Z.; 92: No. 11, 25-30(Dec 1976). 

2 figs.; 2 refs. 

The huge reserves of oil and gas discovered in the Ekofisk 
Field by the Phillips Norway group in 1969 and later increased by 
the discovery of six adjoining fields, could only be economically 
transported by pipeline. This decision has resulted in the construc- 
tion of two of the largest and longest marine pipelines ever to be 
built. The 34 inch O.D. 220 mile oil pipeline from Ekofisk to 
Teesside, England, has a capacity of 1,000,000 B/D and began 
operating in October, 1975. The 36 inch 275 miles gas pipeline from 
Ekofisk to Emden, Germany, will have an ultimate capacity of 2,100 
mmcfd. The gas line is expected to begin operating the latter part of 
1976 with an initial capacity of 1,440 mmcfd. Both the oil and gas 
pipelines are owned by —- A/S, a 50-50 joint venture of the 
Phillips Norway group and Statoil, the Norvegian National Oil 


Company. Norway is the operator of both the oil and the gas 
pipeline systems for Norpipe A/S. The final phase of operation will 
begin in late 1976, with the completion of the gas stabilization plant 
on top of the Ekofisk concrete storage tank. 


50959 Specific problems in operating high—volume gas pipelines. 
Larcher, J. (Oesterreichische Mineraloelverwaltung A.G., 
Auersthal. Erdgasbetrieb). Erdoel-Erdgas Z.; 93: No. 1, 29-33(Jan 
1977). (In German). 
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From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

15 figs. 

Problems of operating high—volume gas pipelines are de- 
scribed. Specifically the question of transporting natural gas with 
water- and hydrocarbon dewpoints partially above gas temperature 
is considered. The Trans-Austria-Gasline passing through mountain- 
ous area allows to study the condensation mechanism and its local 
distribution. Hydraulic calculations for scraper run, selection and 
composition of scraper configuration, preparation as well as oper- 
ation of scraper runs is included. The final section points out 
practical experience of operating the Trans-Austria-Gasline. 


50960 West Austria Gas pipeline project. Schwarz, G. (Oester- 
reichische Mineraloelverwaltung A.G., Vienna). Erdoel-Erdgas Z.; 
93: No. 1, 24-28(Jan 1977). (In German). 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

3 figs. 

General design is nearly completed for West Austria Gaspipe- 
line being assigned for the transport of natural gas of eastern origin 
westward up from 1980, 1. January. On its way through the nothern 
areas of Austria it will contribute considerably to local gas supply. In 
the first construction stage the 250 km, 32 inch pipeline will have an 
annual capacity of about 4 billion m* According to the status of 
work a general survey is given about both the project and some 
engineering activities. In this connection a computer program for 
gaslines and a theoretical consideration concerning partial looping of 
pipelines are mentioned. 


50961 Experiences in operation of gas turbine driven compressor 
stations of a superregional natural gas transport system. Schulte, J. 
(Nordrheinische Erdgastransport G.m.b.H. (NETG), Haan (Ger- 
many, F.R.)). Erdoel-Erdgas Z.; 93: No. 1, 14-24Jan 1977). (In 
German). 

6 figs.; 6 tabs.; 3 refs. 

This summary of the experience accumulated during three 
and four years, respectively, of operating three turbine stations 
shows that the units of the transport system fully meet the demands 
in terms of safety and efficiency of operation. Examining the enginge 
failures of the period under review, the report describes the investi- 
gations made and the measures taken to eliminate future recurrances. 
More efforts will have to be made in future, in addition to the steps 
described, to optimize the operation of the compressor station, both 
economically and technically. More particulary, a check should be 
kept on the operating costs which may be brought down further. 


PROPERTIES 


50962 Gas composition and sooting tendency in the production 
and application of endogas from natural gas. Fischer, P. Draht-Welt ; 
62: No. 1, 13-15(Jan 1976). (In German). 

3 tabs.; 1 ref. 

The gas composition and the danger of soot formation in 
dependence of the ratio of the quantity of air to fuel gas, moisture 
content of the air and of the conversion temperature, is calculated 
under simplified preconditions for endogas from natural gas and this 
calculation is compared with earlier analogously determined results 
for endogas from propane. 


COMBUSTION 


REFER ALSO TO CITATION(S) 50921 


STORAGE 
REFER ALSO TO CITATION(S) 50913, 50957, 52469 


50963 Terminal operations. Norton, R.G. (Cabot Corp. Boston). 
hen of In Applications of cryogenic technology. Volume 8. 
th, S.H. (ed.). Flushing, NY; Scholium International Inc. (1976). 
From CRYO 776 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 
See CONF-7605135—. 
- This paper covers = prac and use of oe the LNG 
import te , its origin evelopment in desi operation. 
The Distrigas Everett Terminal is aa as ayes to Mlustrate 
product send-out, terminal improvements, safety, etc. (DLC) 
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OIL SHALES AND TAR SANDS 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 53192 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 50925, 52922 


DRILLING, FRACTURING, AND MINING 
REFER ALSO TO CITATION(S) 50968 


50964 (PB—262525) Technical and economic study of candidate 
mining systems for deep, thick oil shale deposits. Final 

report. Hoskins, W.N.; Upadhyay, R.P.; Bills, J.B.; Sandberg, C.R. 
III; Wright, F.D. (Air Pollution Technology, Inc., San Diego, Calif. 
(USA). Oct 1976. Contract S0241074. 318p. NTIS, PC Al4/MF 


See also PB—249884. 

This report covers: (1) chamber and pillar mining with spent 
shale backfill, (2) sublevel stoping with spent shale backfill, @G) 
sublevel stoping with full subsidence, and (4) block caving mining 
using LHD's. Final refinement and analysis of these four systems 
indicated their technical feasibility over at least part of the range of 
conditions expected in the deeper deposits. Their economic feasibil- 
ity also was indicated under certain operating and market conditions. 
A variety of engineering, production, and cost information is pro- 
vided on each of these systems. 


50965 Case study of long-term stability in the Colony Oil Shale 
Mine, Piceance Creek Basin, Colorado. Agapito, J.F.T.; Page, J.B. pp 
Session III, Paper A4.1-A4.6 of In Site characterization. Brown, 
W.S.; Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake City; Univer- 
sity of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

This paper describes part of a geotechnical study based on 
stress determinations and convergence measurements conducted to 
assess the long-term stability of an experimental room-and-pillar oil 
shale mine. A rock mechanics program was initiated in 1971 at the 
Colony Mine as part of a large study conducted for the design of a 
commercial operation. Rock mechanics instrumentation has been 
continued as part of Colony’s policy in maintaining readiness to 
proceed with a commercial shale oil plant when national energy 
policies became better defined. The rock mechanics observation 
program at Colony has provided additional insight into the time- 
dependent behavior of oil shale, as well as allowing better assessment 
of failure characteristics and post failure properties of the materials. 
Additional data on pillar strength were obtained, the relationship 
between horizontal stresses and pillar strength was better defined, 
and a possible relationship between creep rate and pillar load was 
indicated. Continued observation in the Colony Mine may allow 
better definition of these areas, as well as further evaluation of the 
long-term stability. 


OIL PRODUCTION, RECOVERY, AND REFINING 


IN SITU METHODS, TRUE AND MODIFIED 


50966 In situ gasification of solid hydrocarbon materials in a 
subterranean formation. Redford, D.A. (to Texaco Exploration 
Canada Ltd.). US Patent 4,026,357. 31 May 1977. Filed date 26 Jun 


1974. 8 
Raid hydrocarbon materials present in subsurface earth for- 
mation such as, for example, the coke-like residue remaining in a 
subterranean tar sand deposit which has previously been exploited 
by controlled oxidation depletion, is converted to a synthesis gas 
composition by contacting the solid hydrocarbon material with an 
—e enriched gas or essentially pure oxygen and a moderating 
id such as water, steam or carbon dioxide to control the reaction 
temperature so as to ensure the generation of carbon monoxide and 
hydrogen within the formation. The oxygen and steam or carbon 
dioxide may be injected as a mixture or simultaneously by se; te 
injection means, or oxygen may be injected for intervals of time 
interrupted by brief periods of carbon dioxide, steam or water 
injection. The effluent is predominantly gaseous carbon monoxide, 
hydrogea, and lesser amounts of carbon dioxide and methane and, 
occasionally liquid hydrocarbons. The mixture of carbon monoxide 
and hydrogen may be utilized directly as a fuel gas, or may be 
utilized as feed stock for petro chemical manufacturing processes. 
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Carbon dioxide may be from the effluent coneeggeg 
and recycled with steam into the formation. 16 claims, 1 Paar 


50967 Hydroretorting of oil shale with nuclear process heat. 
Green, L. Jr. New York; American Society of Mechanical Engineers 
(1976). 7p. (CONF-761107—26). . 

From Annual meeting of the American Society of Mechani- 
cal Engineers; New York, New York, United States of America 
(USA) (29 Nov 1976). 

This paper proposes a concept by which utilization of nuclear 
process heat from a high-temperature gas-cooled reactor (HTGR) 
for above-ground and in situ hydroretorting of oil shale using the 
Institute of Gas Technology process can conserve that fraction of 
the hydrotreated syncrude product which would otherwise have to 
be burned for fuel. In addition to providing process heat at an 
estimated cost lower than that projected for shale oil combustion, 
the HTGR also avoids environmental —- of air pollution and 
water requirements which attend the mining and burning of coal, 
and other alternative energy source. When the economic advatage of 
nuclear heat over oil heat is lost due to the in situ retorting sites 
moving too far away from the heat source, the process equipment is 
removed and the process plant converted to a power plant. If the 
limiting distance from the plant site is 1.5 miles, the useful life of the 
process plant prior to conversion is estimated to be approximately 20 
years, the amortized lifetime of the process equipment. 


50968 Characterization of oil shale under uniaxial 
Chong, K.P. (Univ. of Wyoming, —* Smith, J.W.; Chang, B.; 
Hoyt, P.M.; Carpenter, H.C. oy C5.1-C5.8 of In 
Site Characterization. Brown, W.S.; Son. 2 ; Hustrulid, W.A. 
(comps.). Salt Lake City; University of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

Present recovery techniques of oil shale involve ex situ and in 
situ processes. In situ retorting holds more promise for its efficiency 
and minimum impact on the environment. In in situ combustion, the 
mechanical properties of oil shale, such as fracturing criteria, are 
useful engineering guidelines. As a first attempt to identify pertinent 
parameters uniaxial unconfined compression tests were performed on 
about two hundred cylindrical specimens. In this paper, Young's 
modulus, ultimate stress, offset and critical strain were investigated. 
Offset strain is a measure of the nonlinear part of plasticity. Two 
major distinct modes of failure were observed. For samples taken 
perpendicular to bedding planes, shear (cone) failures were predomi- 
nant. For samples cored parallel to bedding planes, failures by 

“peeling” were common. Under confined conditions, this “peeling” 
will not occur. Hence the main emphasis of this paper is on samples 
cored perpendicular to bedding planes. Most failures were sudden 
and explosive, with not much p! strain developed. The pertinent 
parameters include mineral variation, organic volume, — grav- 
ity, and structure. Mineral variation, which has never consid- 
ered to be an influencing factor, turns out to be as significant as the 
organic volume. Presumably the microscopic mineral variations 
have significant effects on the macroscopic mechanical behavior of 
oil shale. Oil shale samples cover a wide spectrum, from about 10 
gallons per ton oil yield to 70 gallons per ton. Results are presented 
as graphs, photographs and empirical formulas. The primary objec- 
tive of this paper is to identify pertinent parameters to be considered 
for future testing leading to the development of the fracturing 
criteria in a true in situ process. 


50969 Search for from the Antrim. Matthews, R.D.; 
Humphrey, J.P. New York; American Inst. of Mining, Metallurgical, 
and Petroleum Engineers (1977). 12p. (CONF-770431—1). 

From Midwest gas storage and production symposium of the 
Society of Petroleum Engineers of AIME; Indianapolis, Indiana, 
United States of America (USA) (13 Apr 1977). 

The Dow Chemical Company’s interest in oil shale was 
directed in the 1950’s toward in situ processes and local shales, 
specifically the Antrim, a black Devonian shale which occasionally 
produces natural gas and which yields 9-10 gallons of oil per ton 
when retorted. It underlies most of the lower peninsula of he drilhng 
Various field studies of the Antrim shale have resulted in the drilli 
of some 21 wells and the cutting of over 5000 feet of core. Antrim 
shale has been retorted in laboratories and in surface retorts and 
underground combustion experiments have been conducted in a 
quarry and through bore holes at depths of 1200 and 2600 ft below 
the surface. Both high pressure air and oxygen have been used 
underground as reactants. Hydraulic fracturing and chemical explo- 
sives have been used on a massive scale in attempts to generate the 
necessary fracture permeability for in situ retorting. The costs have 
been large and the technological problems yet to be solved are 
formidable; however, the — of the eastern oil shale is so large 
that a continuing effort has been recommended to the Federal 
Government. 
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50970 Method of recovering oil and water from in situ shale 
retort flue gas. French, G.B. (to Occidental Oil Shale, Inc.). US 
Patent 4,029,360. 14 Jun 1977. Filed date 2 Apr 1976. 6p. 

A technique is described for reducing the content of oil and 
water in the flue gas recovered from the bottom of an underground 
in situ oil shale retort. In such a retort air is passed downwardly to 
sustain a combustion zone for retorting oil which is recovered at the 
bottom. Flue gas recovered from the bottom of the retort contains 
water vapor and oil and water aerosols. These are removed from the 
flue gas by passing it a subsiantial distance upwardly through cool 
overburden so that the flue gas is cooled below its dew point so that 
water condenses in the vertical conduit and aerosols are dropped out 
on the walls. The oil and water are recovered at the bottom of the 
conduit and stored in an underground sump. 5 claims, | figure. 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 50967, 50977 


(NP—22103) Economic evaluation using 30-gallon shale 
and producing 100,000 barrels per calendar day of shale oil. (Bureau of 
Mines, Morgantown, W.Va. (USA)). Apr 1975. 58p. of Mines, 
Morgantown, WV. 

An oil shale processing complex consisting of three mines, 
three retorting plants, and a refinery will require a capital investment 
of $1,041,649,000. Included are the equipment installation for mining, 
retorting, and a gas and crude oil to De Beque, Colo., and 
the refinery at Beque. In addition, the cost of chemicals and 
catalyst, interest during construction (plants), interest during devel- 
opment (mines), startup expenses, working capital have been 
taken into account. The complex is designed to process 172,512 tons 
per stream day or 155,261 tons per calendar day of raw oil shale. 
Costs used in this report reflect January 1975 indexes. The total 
annual operating cost, after taking credit for the ammonia, coke, and 
sulfur prod as byproducts, is $166,078,000. Byproduct credits 
are summarized. Selling price is estimated to be $8.41 per barrel at a 
12% discounted cash flow rate. With the DCF rate at 15 and 20%, 
the selling price is increased to $10.07 and $13.21, respectively. 28 
tables, 8 figures. 


50972 (NP—22117) Oil shale, 1975. An economic evaluation 
shale and producing 


50,000 barrels per calendar day of 
shale oil. (Bureau of Mines, Morgantown, W.Va. (USA)). Mar 1975. 
59p. of Mines, Morgantown, 

An oil shale processing complex consisting of a mine, a 
retorting plant, a solid waste and gas removal plant, and a refinery 
will require a capital investment of $567,812,300. Included are the 
equipment and equipment installation for mining, retorting, pipelin- 
ing to De Beque, Colo., and the refinery at De Beque. In addition, 
the cost of chemicals and catalyst, interest during construction 
(plants), interest during ——— (mine), startup expenses, and 
working capital have been en into account. complex is 
designed to process 87,304 tons per stream day or 78,574 tons per 
calendar day of raw oil shale. Costs are based on January 1975 
indexes. The total annual operating cost, after taking credit for the 
ammonia, coke, and sulfur produced as byproducts, is $93,229,900. 
Byproduct credits are summarized. To maintain a discounted cash 
flow rate of 12%, the —s ee of the oil would be $9.19 per 
barrel at the plant. 28 tables, 8 figures. 


50973 Method of separating bitumin from bituminous sands and 
preparing organic acids. Willard, J.W. Sr. (to CAW Industries, Inc.). 
US Patent 3,951,778. 26 Mar 1974. Filed date 20 Dec 1972. vp. 
A method of i itumin from bituminous sand con- 
taining an intimate admixture of bitumin and sand comprises the 
steps of intimately contacting the bituminous sand with an aqueous 
medium containing a catalytically effective amount of a catalyst until 
the aqueous medium penetrates the bituminous sand and the bitumin 
will separate from the sand, thereafter agitating the bituminous sand 
in the aus ae to ——— e = oo from the sand, the 
temperature of the aqueous ium duri itation i 
sufficiently elevated whereby the Siaehe tepeaaten from the a 
po gt gp the ry ey bitumin from the aqueous medium. The 
catalyst is prepared a process comprisi ixing a water 
soluble alkali metal silica te with an pr see Bay SR wo i 
calcium ions and jum ions. The aqueous medium contains 
between | x 10~* and | x 10~' mole per liter each of calcium ion and 
magnesium ion, on a molar ratio of calcium ion to ium ion 
between about 2.0 : 1.0 and 1.0 : 2.0. The alkali metal silicate has an 
alkali metal oxide to silicon dioxide ratio between about 0.9 : 1.0 and 
less than 2.0 : 1.0 and is admixed with the aqueous medium in an 
amount of about 0.05-2 moles per liter, and reacts with said dissolved 
substances providing calcium ion and magnesium ion to thereby 
produce an aqueous suspension of finely divided particles of a 
reaction product, admixing a micelle-forming surfactant with the 
aqueous mediumin an amount to form catalyst micelles comprising 
said finely divided particles of the reaction product upon agitating 
the aquequs medium, and agitating the aqueous medium containing 
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the finely divided particles of the reaction product and surfactant to 
form said catalyst micelles. 


50974 Method for generating heat. Smith, R.H. (to Atlantic 
Richfield Co.). US Patent 4,029,027. 14 Jun 1977. Filed date 20 Oct 
1975. 4p. 

K method for generating heat from retorted oil shale particles 
which are carrying a deposit of carbon wherein the particles are 
lifted upwardly in a heating chamber using a carrier gas and the 
carrier gas is controlled in relation to the icles so that at any 

iven time during the lifting step a substantial amount of the particles 
‘all downwardly for a finite distance thereby causing internal back- 
mixing of the heated falling particles with relatively cooler rising 
particles. 9 claims, 1 figure. 


50975 Method of recovering of oil and bitumen from oil-sands 
and oil shale. Pittman, T.A.; Woods, J.L. (to Minerals Research 
Corp.). US Patent 4,029,568. 14 Jun 1977. Filed date 26 Sep 1975. &p. 
A method is given wherein the system is operated without 
need of water or in general even of heat, at least in appreciable 
quantities. The subject method includes providing crus! ore, 
crushed preferably to particulate size, on a perforate bed or support 
and then spraying the so-crushed oil sands ore with a selected 
solvent at from 1 to 100 psi gauge pressure such that an oil- 
containing solution can be collected beneath such support. There- 
after, the oil is recovered by vaporizing the solvent and thereafter 
condensing the solvent for re-use. Upon vaporization of the solvent, 
the oil and lighter fractions remain and can be introduced into a 
refinery or distillation column for recovering desired fractions from 
the recovered oil or bitumen and also for producing a separate 
fraction so that the same can be used as an energy source to supply 
the necessary heat required as well as power for the mechanical 
equipment used. In the process of selecting and utilizing solvents, it 
is preferred that methylchloroform, trichloroethylene, or perchlor- 
oethylene be used. 6 claims, | figure. 


REFINING 


50976 (N—77-12230) Synthesis and analysis of jet fuel from 
shale oil and coal syncrudes. Gallagher, J.P.; Collins, T.A.; Nelson, 
T.J.; Pedersen, M.J.; Robison, M.G. (Atlantic Richfield Co., Harvey, 
Ill. (USA)). 17 Nov 1976. Contract NAS3-19747. 64p. (NASA-CR— 
135112; M—1.76-1). NTIS, PC A04/MF AOl1. 

Thirty-two jet fuel samples of varying properties were pro- 
duced from shale oil and coal syncrudes, and analyzed to assess their 
suitability for use. TOSCO II shale oil and H-COAL and COED 
syncrudes were used as starting materials. The processes used were 
among those commonly in use in petroleum processing-distillation, 
hydrogenation and catalytic bayer ames processing condi- 
tions required to meet two levels of specifications regarding aroma- 
tic, hydrogen, sulfur and nitrogen contents at two yield levels were 
determined and found to be more demanding than normally required 
in petroleum processing. Analysis of the samples produced indicated 
that if the more stringent specifications of 13.5% hydrogen (min.) 
and 0.02% nitrogen (max.) were met, products similar in properties 
to conventional jet fuels were obtained. In general, shale oil was 
easier to process (catalyst deactivation was seen when processing 
coal syncrudes), consumed less hydrogen and yielded superi Fae 
ucts. iced on Ghese contidenetionn, dicie ofl eqnants tobe a erred 
to coal as a petroleum substitute for jet fuel production. (Author) 


PURIFICATION 
REFER ALSO TO CITATION(S) 50895 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 50838, 53197 


50977 (CONF-770510—4) Optical activity of shale oil for pa- 
rameter study in retorting. Lawlor, D.L. (Energy Research and 

t Administration, Laramie, Wyo. (USA). Laramie 
Energy Research Center). 1977. 8p. Dep. NTIS, PC A02/MF AOI. 
Gan American Chemical Society meeting; Montreal, 


y i 7 
Sibihty of using optical activity data to study satis 
ale retorting was confirmed by examining shale oi 
prepared at different heating rates using the bench-scale controlled- 
state retort. The results show a relationship between shale oil optical 
activity and heating rate. The oils prepared from in-situ field experi- 
ments have optical activity values that are inversely i to 


during oil 


the suspected underground — temperatures indicate more 
severe and variable retorting itions than the controlled state 
retort system. 


50978 (LA-UR—77-1277) H of Colorado oil shale. 
Carter, W.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
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Contract W-7405-ENG-36. 17p. (CONF-770706—6). Dep. NTIS, 
PC A02/MF AOl. 

From 6. AIRAPT international high-pressure conference; 
Boulder, Colorado, United States of America (USA) (25 Jul 1977). 

Standard experimental shock wave techniques were used to 
obtain Hugoniots of Anvil Points oil shale as functions of richness 
and orientation in the pressure regime encountered in the near-field 
region of an explosion. The shock response was found to be sensitive 
to kerogen content but independent of bedding orientation relative 
to the direction of shock propagation. A two-component model 
combining the inferred dynamic parameters for the end members 
(kerogen and mineral matrix) is adequate to predict the Hugoniots of 
oil shale of any arbitrary composition. Hence, the Hugoniots, as for 
other material properties, can be ultimately uniquely related to the 
oil yield. Preliminary dynamic results from samples obtained from 
other sites in Colorado and Wyoming indicate that this is generally 
true within the accuracy required for predictive explosive rock 
breakage calculations. 7 figures. 


50979 Some peculiarities of the show of rhenium and other metals 
in combustible shales of Middle Asia. Poplavko, E.M.; Ivanov, V.V.; 
Loginova, L.G.; Orekhov, V.S.; Miller, A.D.; Nazarenko, I.1.; Ni- 
shankhodzhaev, R.N.; Razenkova, N.I.; Tarkhov, Yu.A. (Moscow 
State Univ., Tashkent). Geokhimiya; No. 2, 273-282(Feb 1977). (In 
Russian). 

In the oil shales of Middle Asia are concentrated (in compari- 
son with the average content in the Earth’s crust) rhenium, molybde- 
num, tellurium, selenium, cadmium, vanadium, bismuth, thallium, 
silver, nickel, copper, zinc, lead and other elements. Most stable 
associations of the elements: (1) rhenium, molybdenum, vanadium, 
nickel and (2) copper, silver, cadmium, selenium, bismuth are re- 
vealed. It is established that rhenium being concentrated in the 
organic matter of combustible shales is present in the form of a 
compound which can be easily extracted by aqueous, oxidizing and 
alcohol solutions. Rhenium passage into solutions is accompanied by 
leaching of non-hydrocarbon organic compounds of an acid charac- 
ter. 


HEALTH AND SAFETY 


50980 (PB—264225) Respirable dust survey of an underground 
oil shale mine and associated milling facility. Volkwein, J.C.; Flink, 
P.F. (Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh Mining 
and Safety Research Center). 1977. 30p. (BM-IC—8728). NTIS, PC 
A03/MF AOl. 

The Bureau of Mines conducted a field study of respirable 
dust concentrates at an underground room-and-pillar oil shale mine 
and the aboveground milling facility to determine the dust genera- 
tion sources, personal respirable exposure, characteristic minerals, 
and size distribution of the dust. Major dust sources in the mine were 
the scaling and blast hole drilling operations. The major dust sources 
in the processing mill were the screening and crushing operations. 
Predominate minerals found in the airborne respirable dust were 
albite, analcite, calcite, dolomite, quartz, and orthoclase. Carbona- 
ceous material (e.g., diesel particulate) accounted for approximately 
75% of the respirable particulate found in the mine. The average 
coefficient of variance of respirable dust concentrations measured 
with approved personal dust samplers in the mine and mill was 
7.6%, the best precision observed to date with the personal dust 
sampler operated in the field. 


WASTE RESEARCH AND MANAGEMENT 
REFER ALSO TO CITATION(S) 50970 


50981 (BNWL-SA—6052) High performance liquid chromato- 
characterization of oil shale retort waters. Felix, W.D.; Far- 
rier, D.S.; Poulson, R.E. (Battelle Pacific Northwest Labs., Rich- 
land, Wash. (USA)). Apr 1977. Contract EY-76-C-06-1830. 7p. 
(CONF-770810—1). Dep. NTIS, PC A02/MF AOI. 

From 2. Pacific area engineering conference; Denver, Colora- 
do, United States of America (USA) (Aug 1977). 

Analytical procedures are required for the rapid, quantitative 
determination of organic solute alteration in oil shale retort waters 
which may occur through photolytic, thermal, chemical and micro- 
bial action. High performance liquid chromatographic separations of 
retort water solutes were optimized using selected eluants on 25 cm 
bonded phase columns. RP8 (reverse phase, long chain hydrocarbon 
bonded) columns of high theoretical plate capacity (10,000 to 40,000 
plates/meter) with programmed gradient elution provided adequate 
resolution to obtain “fingerprint” spectra against which comparisons 
may be made of spectra from altered retort waters. 


FISSION FUELS 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 50980, 52869, 52872 


50982 (COO—4018-2) Rehabilitation potential and practices of 
Colorado oil shale lands. Sims, P.L.; Redente, E.F. (Colorado State 
Univ., Fort Collins (USA). Dept. of Range Science). 1977. Contract 
EY-76-S-02-4018. 4p. (CONF-770810—3). Dep. NTIS, PC A02/MF 
AOl. 

From 2. Pacific area engineering conference; Denver, Colora- 
do, United States of America (USA) (Aug 1977). 

Considering the problems associated with rehabilitating oil 
shale disturbed lands in Colorado, a research grant was awarded to 
Colorado State University by US ERDA. The goal of this research 
program is to define the rehabilitation potential and practices of 
Colorado Oil Shale lands. Rehabilitation guidelines are presently 
being formulated through the study of long-term fertility require- 
ments, soil microorganism dynamics and activity, rate and direction 
of secondary plant succession, and selection and improvement of 
plant materials. 


50983 (LBL—S5974) Factors that influence the leaching of organ- 
ic material from in situ spent shale. Amy, G.; Thomas, J. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Feb 1977. Con- 
tract W-7405-ENG-48. 8p. (CONF-770810—2). Dep. NTIS, PC 
A02/MF AO1. 

From 2. Pacific area engineering conference; Denver, Colora- 
do, United States of America (USA) (Aug 1977). 

A series of batch and continuous flow experiments were run 
in order to assess the potential for contamination of groundwater by 
organic material leached from in situ spent shale. The specific 
objectives of these experiments were to (1) estimate the concentra- 
tion of organic material present in leachate derived from various 
types of in situ spent shale, and (2) identify variables that affect the 
concentration of organic material in leachate. Concentrations of total 
organic carbon as high as 50 milligrams per liter were detected 
during experimentation. Faciors that significantly influenced the 
concentration of organic material present in leachate included (1) 
retorting conditions associated with spent shale, (2) spent shale 
particle size, (3) water temperature, and (4) leaching time. 


FISSION FUELS 


RESERVES 
REFER ALSO TO CITATION(S) 51000 


50984 (GJO—100(77)) Statistical data of the uranium industry. 
(Energy Research and Development Administration, Grand Junc- 
tion, Colo. (USA). Grand Junction Office). 1 Jan 1977. 111p. Dep. 
NTIS, PC A0S/MF AOI. 

The "Statistical Data of the Uranium Industry” is a compila- 
tion of historical facts and figures through 1976. These statistics are 
based primarily on information provided voluntarily by the uranium 
exploration, mining, and milling companies. This publication is com- 
piled and revised annually by the Grand Junction Office. The 
production and ore reserve information has been compiled in a 
manner which avoids disclosure of proprietary information. Due to 
increased interest in higher-cost and lowetaente resources, four 
new categories of information are provided: (1) an estimate of the 
$50 per pound or less reserves and potential resources (p. 21-22, 26, 
43), (2) preproduction and Se uranium mineral inven- 
tories (p. 34-39), (3) size-depth-thickness and size-grade matrices (p. 
64-70), and (4) average UsQOs prices for delivery commitments (p. 97- 
98). 


50985 (PNCT—831-75-01, pp 83-84) Characteristics of uranium 
ores from Tono Mine viewed from ore and refinement. 
Hirono, S. (Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan)). Jun 1975. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul.-Dec. 1974. 

The concentration of uranium was found in the Tsukiyoshi 
deposits of Tono Mine in Japan, where uranium is adsorbed by 
zeolite. This type of the enrichment mode in such large scale seems 
to be the first case not only in Japan but also in the world. 
Experiment was performed to study the uranium adsorption by 
zeolite, and it was found that the maximum adsorption rate was seen 
in the range of pH4 - 8.5 of solution, uranium distribution coefficient 
was about 700, and the maximum amount of adsorption was 0.9 - 
1%. From these results, the processes of ore formation are presumed 
in this paper. Leaching test was also carried out, and it was conclud- 
ed that leaching is rather easy with either sulfuric acid or alkalies, 





5292 ENERGY RESEARCH ABSTRACTS 


and 91% of leaching rate was obtained by six hour treatment with 
the acid and 80% by twenty hour treatment with the alkalies. The 
conditions of the ore leaching test are summarized in a table. 


50986 Strata-binding mineralization processes, ch. 2. Organic 
. Gabelman, J.W. (US Energy Research and Development 
Administration, Washington, D.C. (USA). Division of Geothermal 
Energy). pp 42-45 of In Handbook of strata-bound and stratiform ore 
deposits; section 1, principles and general studies. Tectonics and 
metamorphism, v. 4. Wolf, K.H. (ed.). Amsterdam, Netherlands; 
Elsevier (1976). 
The geological formation of uraniferous black shales is de- 
scribed and interpreted using the mechanism of uranium adsorption 
by organic matter. 


50987 Improving the uranium deposits estimations (the Novazza 
case). Guarascio, M. (Rome Univ. (Italy)). pp 351-367 of In Ad- 
vanced geostatistics in the mining industry. Guarascio, M.; David, 
ia C. (eds.). Dordrecht, The Netherlands; D. Reidel 


From NATO Advanced Study Institute on advanced geosta- 
tistics in the mining industry; Rome, Italy (13 - 25 Oct 1975). 

This paper presents the ore reserve estimation of the Novazza 
(Italy) uranium deposit. The approach used in the first stage of the 
study is merely based on the chemical analyses of samples and can be 
considered as a ‘classical’ geostatistical study of a thick stratiform 
low-grade deposit. In the second stage an attempt is made to use 
more efficient techniques than standard kriging in order to take into 
account additional information (radioactivity measurements). For 
this pu , cokriging has been adopted. A short introduction to 
this method is given. 


50988 Mestorozhdeniya urana i redkikh metallov. (Deposits of 
uranium and rare metals), Laverova, N.P. Moscow; Atomizdat 
(1976). 288p. 

A systematic description is given of 16 main types of industri- 
al uranium deposits in the USSR. The geology of ancient gold- 
uranium conglomerates of South Africa and Canada is briefly exam- 
ined. In addition to deposits of uranium the following deposits of 
rare metals are described: magmatic in agpaitic, nepheline, syenitic, 
and carbonate, permatite, albitite, and hydrothermal beryllium. Spe- 
cial attention was devoted to geological position of deposits, struc- 
ture and morphology of ore substances accompanying their metaso- 
matism, composition, textures and to structures of ores and succes- 
sions of formation of mineral associations. 


EXPLORATION 


50989 (AED-Conf—76-660-053) Uranium prospection. Oester- 
len, M. (Urangesellschaft m.b.H. und Co. K.G., Frankfurt am Main 
(Germany, F.R.)). 1976. 14p. (CONF-7609150—13). Dep. NTIS (US 
Sales Only), PC A02/MF AOI. 
From IAEA international training course on nuclear power 
ead _ and implementation; Karlsruhe, F.R. Germany (6 
p " 


The stages of prospecting uranium, the techniques for urani- 
um prospecting, and the prospection costs are reported on. 


50990 (GJBX—45(77)) Chemical and physical analyses of select- 
ed soil samples in Wyoming, 1967—1969., Ellis, J.R. (Energy Re- 
search and Development Administration, Grand Junction, Colo. 
(USA). Grand Junction Office). Jun 1977. 320p. Dep. NTIS, PC 
A14/MF AOl. 

A compilation of field and analytical data from 310 soil 
samples collected during the period 1967 to 1969 is presented. 
Collection of these soil samples constituted a part of the AEC’s 
uranium-resource appraisal a This compilation covers sam- 

les collected in the Gas Hills, Crooks Gap, Shirley Basin, and Red 
rt areas of Wyoming. 


50991 (GJBX—51) Hydrogeochemical and stream sediment re- 

of the National Uranium Resource E Program. 
Progress report, January—March 1977. Aamodt, P.L.; Waterbury, 
G.R.; Bunker, M.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Jun 1977. Contract W-7405-ENG-36. 19p. (LA—6831-PR). Dep. 
NTIS, PC A02/MF AO1. 

During the past quarter, field work was sharply reduced due 
to cold weather. Only a few pilot study samples were taken by 
personnel from the University of Colorado in a local area in north- 
eastern Colorado. A majority of effort went into preparation of 
reports On areas previously surveyed. Five reports, including a pilot 
study of the Estancia Valley, New Mexico, and a reconnaissance 
report of the San Juan Mountains, southwestern Colorado, were 
open filed through the ERDA GJO. Preparations are well for 
— to be conducted during FY 77, including preparation of bid 
specifications for three large areas in south-central Alaska. Fluoro- 
metric analyses of water samples continued at a rate of 800 to 1000 
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per week. Late in the quarter an evaporative concentration proce- 
dure was implemented for Alaskan waters due to their very low 
uranium content. This procedure increases the normal sensitivity a 
factor of ten (to 0.02 ppb instead of 0.20 ppb uranium) but reduces 
the throughput to about 675 samples per week when used. Non- 
interference development of spectrochemical and X-ray fluorescent 
techniques for multielement analyses is continuing. Delayed-neutron 
counting of sediment and waters (those with greater than 10 
uranium) has continued at a rate of several hundred per day. 
multielement capability by neutron activation analysis continues to 
be upgraded, particularly through automation techniques. Data man- 
agement and statistical capabilities are also being improved and 
expanded as time permits. 


50992 (LA—6652-MS) Uranium hydrogeochemical and stream 
sediment reconnaissance in Lincoln and Flathead Counties, northwest 
Montana. Aamodt, P.L. (Los Alamos Scientific Lab., N.Mex. 
(USA)). May 1977. Contract W-7405-ENG-36. 132p. (GJBX— 
48(77)). Dep. NTIS, PC A07/MF AOl1. 

Between mid-May and late June 1976, 3409 water and water- 
transported sediment samples were collected from 1781 locations 
spread over an approximate 17000-km? area of northwestern Mon- 
tana. All of the samples were analyzed for total uranium at the 
LASL, using standardized procedures and rigorous quality controls, 
the waters by fluorometry and the sediment (and those waters with 
greater than 10 ppb uranium) by delayed-neutron counting methods. 
All of the field collection, treatment, and packaging of the samples 
was performed following strict LASL specifications. The uranium 
concentrations measured in the waters range from undetectable (less 
than 0.2) ppb to 173.6 ppb, but a only 0.66 ppb. The low 
uranium concentrations in the waters of this area are thought to be 
due primarily to a general lack of readily soluble uranium 
dilution with spring runoff. Those locations which did have abnor- 
mally high uranium were examined more closely, and follow-up field 
examinations are recommended in the vicinity of some of these sites. 
The uranium content of the sediment samples range from 0.5 ppM to 
52.2 ppM and average 4.56 ppM. Sample locations with high and/or 
anomalous uranium values were examined with respect to the local 
geology, water chemistry, and other relevant factors. A distinct 
correlation between the high uranium in sediment and epithermal 
and mesothermal veins associated with nearby faults and folds is 
evident at several locations. Areas believed to be favorable for 
follow-up field investigations based on the sediment data are indicat- 
ed. A correlation between high uranium in water and high uranium 
in sediment is evident at only a single location. The generally low 
uranium concentrations in water and moderate concentrations in 
sediment seem to indicate that most of the uranium that does exist in 
this area is bound up in resistant minerals. 


50993 Airborne radiometric techniques and to urani- 
um exploration. Foote, R.S.; Humphrey, N.B. (Geodata Internation- 
al, Inc., Dallas, Tex. (USA)). pp 17-34 of In Exploration for uranium 
ore deposits. Vienna; IAEA (1976). 

From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

This paper presents the technique used for obtaining maxi- 
mum information with the greatest accuracy from a large-volume 
Nal(T1) airborne gamma-radiation detection system for measuring 
gamma-ray energies from 4 7 solid angle where the detector volume 
is greater than 54400 cm®*. In this airborne system a 12 K core 
or computer is used to record gamma-ray spectral 
energy other data each second using two ic tape units 
with no dead time caused by data readout. A single large detector of 
6800 cm® is placed over a shield which allows the radiation from the 
—_ 2 mw solid angle to reach the detector, An array of six 
photomultiplier tubes for each detector uses a single resistor voltage 
divider with individual tube gain control to improve the long-term 
intertube gain stability for each detector. The system is teletype- 
controlled and is designed to read out 256 channels of dual spectral 
data, up to 30 different input signals (designed for E.M.) and dual 
magnetometer data. The airborne software allows computation of 
the air density, and corrects all data to a surface height of 120 m 
according to radiation attenuation calculations. Bac! are 
determined for the aircraft in the absence of surface water by a 
technique of gathering multi-altitude data along a given line. Data 
from the 2 7 measuring system have been com with that from a 
filter paper and a charged wire system for rmining the atmo- 
spheric eU counts/second. Limitations on the allowed time-of-day 
for gathering flight data and a procedure for determining tempera- 
ture inversion-caused eU concentrations are discussed. Proper data 
reduction will produce a statistical zero for the surface radiation 
components over water-covered regions. Examples of the affect of 
large variations in individual variables are given. Many data have 
been taken under the National Uranium Resources Evaluation Pro- 
gram (NURE) using the system described. 


50994 Uranium exploration using the track-etch method. Gin- 
grich, J.E.; Fisher, J.C. (Terradex Corp., Walnut Creek, Calif., 
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USA). pp 213-225 of In Expioration for uranium ore deposits. 
Vienna SAA, (1976). 

: rom Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

e track-etch system is a relatively new technique for urani- 
um exploration that is based on the detection of radon gas anomalies. 
The track-etch method utilizes small solid-state alpha-track detectors 
to measure radon in the near-surface soil gas. Because the track-etch 
technique measures a long-term sample of soil gas, it eliminates the 
major problems usually encountered in using radon measurements as 
guides to subsurface uranium mineralization. The track-etch method 
described is also simpler, more reliable, and can achieve greater 
sensitivity than the emanometer methods previously used for radon 
detection. This paper discusses the basic track-etch radon detection 
system and how the method is used in uranium exploration. It also 
reviews the results from several exploration programs that have 
successfully utilized the track-etch system and discusses the possible 
radon transport mechanisms. 


50995 Deep-sea manganese nodules, ch. 7. Glasby, G.P. (Depart- 
ment of Scientific and Industrial Research, Wellington (New Zea- 
land). Oceanographic Inst.); Read, A.J. (Department of Scientific 
and Industrial Research, Lower Hutt (New Zealand). Chemistry 
Division). pp 295-340 of In Handbook of strata-bound and stratiform 
ore deposits; section 2., regional studies and specific deposits. Au, U, 
Fe, Mn, Hg, Sb, W and P deposits, v. 7. Wolf, K.H. (ed.). Amster- 
dam, Netherlands; Elsevier (1976). 

Rates of accretion of deep-sea manganese deposits have tradi- 
tionally been determined by radiometric dating techniques. Of these, 
the ionium/thorium method has found the most widespread applica- 
tion. Basically, this technique involved the determination of the 
content of ionium (7°°Th) relative to a stable reference isotope of 
thorium (7°*Th) at a series of depths within the nodule. From a 
knowledge of the half-life of *°Th, the age of a particular horizon 
within the nodule can be determined and the mean rate of accretion 
of the nodule calculated. In spite of the apparent success of these 
dating techniques in determining the rates Saeco one disturb- 
ing feature remains: why is the measured rate so much lower than 
the measured rate of oo of the surrounding sediment. Several 
criticisms may be levelled at the radiometric dating technique. For 


example, petrographic evidence shows the existence of sharp discon- 
tinuities within certain deep-sea nodules. Since both the *°Th/*"*Th 
and **°Th/?! Pa methods of dating rely on the deter-mination of the 


radiometric decay in the upper 1 mm of the nodule for the assess- 
ment of average growth rate, the existence of a sharp break in the 
banding structure of the nodule suggests a possible hiatus in growth 
rate which would invalidate any attempt to extrapolate the measured 
growth rate over a considerable period of time. As a minimum 
requirement, all future radiometric determinations of nodule growth 
_ — be accompanied by a detailed petrographic analysis of 
the nodule. 


50996 Application of magnetic susceptibility measurements to 
uranium exploration in sandstones. Hafen, P.L.; Adams, S.S.; Secor, 
G.B. (The Anaconda Co., Salt Lake City, Utah, USA). pp 367-377 of 
In Exploration for uranium ore deposits. Vienna; IAEA (1976). 

rom Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 

The paucity of magnetite and ilmenite in proximity to certain 
uranium deposits in permeable sandstones has been noted. Studies 
indicate that these detrital magnetic minerals were destroyed by the 
same processes which formed the uranium deposits. The antipathy 
between uranium deposits and magnetite and ilmenite suggests that 
magnetic susceptibility measurements may be useful in uranium 
exploration. To evaluate this possibility, a series of magnetic suscep- 
tibility measurements were made both on outcrops and samples 
collected from drill holes, close to and remote from known uranium 
deposits. These data indicated that variations in the magnetite- 
ilmenite content of typical sandstones can be reliably measured. 
Down-hole magnetic susceptibility measurements have also been 
successfully correlated with magnetite-ilmenite concentrations in 
drill core and cuttings. A down-hole probe has been used in sand- 
stone exploration programs and has provided a reliable, convenient 
method for collecting information on the distribution of detrital 
ilmenite and magnetite. This information, when compared with the 
cuttings, stratigraphic information, gamma-ray and resistivity logs, 
provides an additional guide in determining the favorability of 
certain sandstones for the occurrence of significant uranium deposits. 


50997 Equilibrium analysis of a sandstone roll-front uranium 
deposit. Hansink, J.D. (Rocky Mountain Energy Co., Denver, Colo., 
USA). pp 683-693 of In Exploration for uranium ore deposits. 
Vienna; IAEA (1976). ; 
From Symposium on exploration of uranium ore deposits; 
Vienna, Austria (29 Mar 1976). 
The increasing demand for nuclear energy and the lower 
= of mineralization being encountered in many areas have 
rought about the requirement for a detailed understanding of the 
distribution of equilibrium characteristics in uranium ore deposits. A 
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roll-front type deposit located in a continental sandstone in northeas- 
tern Wyoming was studied and the distribution of the secular equi- 
librium was determined. The deposit was broken into six character 
classes and the equilibrium trait of each class was evaluated by 
several methods. The disequilibrium factors obtained during this 
study were combined with known geological features in the deposit, 
and equilibrium corrections were applied to preliminary mine plan- 
ning and evaluation activities. The results of this study verify previ- 
ous reports on other roll-front deposits. The altered portion was 
found to be depleted in uranium while the front and material on the 
unaltered side of the front were found to be enriched. The statistical 
and graphical methods of obtaining disequilibrium factors are pre- 
sented. 


50998 Strata-bound ore deposits in the Eastern Alps, ch, 1, 
Uranium deposits and copper mineralisations in sandstones. Hoell, R.; 
Mancher, A. (Muenchen Univ. (Germany, F.R.) Institut fuer Alge- 
meine und Angewandte Geologie und Mineralogie). pp 16-19 of In 
Handbook of strata-bound and stratiform ore deposits, section 2, 
regional studies and specific deposits. Regional studies, v. 5. Wolf, 
K.H. (ed.). Amsterdam, Netherlands; Elsevier (1976). 

In this paper, the geological evolution of the Eastern Alps is 
summarized, using the global plate tectonics as a basis, and i 
use of the voluminous literature and the results of the authors’ own 
investigations. The paper is subdivided into various sections. In one 
of these, a discussion of uranium deposits and copper mineralizations 
in sandstones is given. The uranium deposits discovered in the 
Alpine region are divided into two groups. The first group, with 
epigenetic ore enrichments in fissures and veinlets within the crystal- 
line basement, is of little importance. The second group, with a large 
number of originally synsedimentary-diagenetic uranium concentra- 
tions, has been found in the French, Swiss, Italian, Yugoslavian and 
Austrian Alps over an area nearly 1000 km long and up to 400 km 
wide. The latter group is surveyed. 


50999 Spoor of uranium. Herzberg, W.; Beeson, R. Nucl. Act.; 
No. 15, 9-11(Jul 1976). 

All types of investigatory techniques are being used in the 
intensive drive to define the Karoo Basin’s uranium potential. Geo- 
chemistry is now being employed to delineate target areas for more 
detailed exploration. 


51000 Whither uranium. Bowie, S.H.U. Inst. Min. Metall. 
Trans., Sect. B; 85: B163-B169(Aug 1976). 

The author presents his views on the future of uranium. The 
distribution of uranium in space and time is discussed, and four major 
uranium provinces located in Canada, the U.S., South Africa and 
Australia are briefly examined. Estimated world reserves and re- 
sources of uranium, as well as world uranium production are pre- 
sented in tabular form, and various methods of search for uranium 
are reviewed. Also, several mineral processing approaches are con- 
sidered. Estimated additional resources of uranium that might be 
available at a cost of <$15/lb U$sub 3$O$sub 8§ are cited, and the 
future requirements for uranium are assessed. 


51001 Geochemical exploration for uranium in the Grenville 
Province of Ontario. Coker, W.B.; Jonasson, I.R. (Geological 
Survey, Ottawa). CIM Bull.; 70: No. 781, 67-75(May 1977). 

A helicopter-mounted lake-sediment and lake-water survey 
was carried out over Grenville rocks in the Renfrew area (parts of 
Renfrew and Lanark counties); 1150 square kilometers were cov- 
ered, with 246 lake-sediment and 276 lake-water samples collected 
from every body of water on which the helicopter could land. 
Sample sites, which averaged one per 4.6 square kilometers, included 
lakes, ponds, beaver ponds, swamps and marshes. Lake-sediment 
samples were taken using a G.S.C. sampler. Waters were collected 
directly into polyethylene bottles. At each sample site, surface and 
bottom-water pH, dissolved oxygen content, conductivity and tem- 
perature were measured using a Martek Water Quality Analyzer. 
The lake sediments were air dried and then ball milled to pass a 
minus 80-mesh sieve. Lake sediments were analyzed for U by 
delayed neutron activation and for Mo, Cu, Zn, Pb, Fe, Mn, Ni and 
Co by atomic absorption techniques. The organic content of the 
sediments was determined by loss on ignition at 450°C. Lake waters 
were acidified with nitric acid on the day of collection. The U 
content of the waters was determined by fluorometry; the Cu, Zn, 
Pb, Fe, Mn, Ni and Co contents of the waters were determined by 
solvent extraction-atomic absorption techniques. A close ee nape 
was found between bodies of granitic, syenitic and pegmatitic bed- 
rock and elevated U levels in the lake sediments. The Hurd Lake and 
White Lake granitic intrusives were encompassed by an annulus of 
higher U activity. Field inspection revealed that the U concentra- 
tions occur within a zone which may represent a contact metamor- 

hic anreole. Within these complexes, anomalous concentrations of 

appear to be associated with Mo. Information derived from the 

lakewater data reinforces the geochemical distributions outlined by 
the lake-sediment survey. 
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51002 Reconnaissance-level geochemical and radiometric explo- 
ration data from the vicinity of the Rabbit Lake uranium deposit. 
Cameron, E.M.; Ballantyne, S.B. (Geological Survey, Ottawa). CIM 
Bull.; 70: No. 781, 76-85(May 1977). 

Reconnaissance radiometric and geochemical data have been 
obtained for an area on the western shore of Wollaston Lake that 
includes the Rabbit Lake uranium deposit. The study area is exten- 
sively drift covered. The geochemical data were obtained by analy- 
sis of center-lake sediments and surface waters for a variety of 
elements and othcr constituents. The airborne radiometric data com- 
prise measurements of eU, eTh and K obtained with a 50,000-cc Nal 
{T]) detector at a mean ‘errain clearance of 120 m and 5-km flight- 
line spacing. Uranium in lake sediments and uranium in waters are 
the most effective geochemical indicators of uranium mineralization; 
the other elements measured are not notably anomalous. A sample 
site density of one per 13 km? is more than adequate for identifica- 
tion of the mineralized area. Because many water samples contain 
close to or below the current analytical detection limit of 0.05 ppb 
U, the use of sediments is generally favoured for broad-scale recon- 
naissance in the region. Uranium in these lake sediments appears to 
be little influenced by variations in the organic or iron and manga- 
nese content. The most effective radiometric indicator of the miner- 
alization is the eU/eTh ratio. This parameter is less influenced by 
environmental variation on the ground beneath the flight line than 
eU alone. The eTh/K ratio is anomalous under the Athabasca 
Formation unconformity where, in places, the uranium mineraliza- 
tion is localized. 


510¢3 Geochemical methods applied to uranium exploration in 
southwest Baffin Island. Maurice, Y.T. (Geological Survey, Ottawa). 
CIM Bull.; 70: No. 781, 96-103(May 1977). 

Under the auspices of the Federal-Provincial Uranium Recon- 
naissance Program, a geochemical orientation survey was undertak- 
en in an area of uraniferous Lower Proterozoic (Aphebian) rocks 
near Cape Dorset in southwest Baffin Island. The main objective 
Wis to establish a methodology for a future reconnaissance geo- 
chemical program using lake samples over a 300-mile Lower Proter- 
ozoic rock belt that occurs along the southern coast of Baffin Island. 
Mineralogical and chemical studies of known radioactive occur- 
rences, combined with detailed sampling of secondary environment 
media in the vicinity of the showings, indicate that uranium is the 
most significant pathfinder, despite considerable enrichment of other 
iretals in the uraniferous rocks. Significant geochemical patterns 
—- by uranium in lake waters and uranium in lake sediments 

ave been obtained, but their relative usefulness depends on the 
distribution of carbonate bedrock, which in turn affects the bicarbon- 
ate content of lake waters. In southern Baffin Island, because of 
erratic variation in lake-water alkalinity, it is recommended that both 
waters ana sediments be sampled on a routine basis. The need for 
lake-water acidification to prevent depletion of soluble metal ions in 
samples resulting from adsorption on the walls of the containers 
and/or suspended solid matter is discussed briefly. The base metal 
potential of the area was examined in some detail and found to be 
significant, particularly for a Lower Proterozoic gossanous forma- 
tion that occurs throughout southern Baffin Island. 


MINING 
REFER ALSO TO CITATION(S) 52585 


51004 S.A. mining industry ‘unique’. Sweetwood, C.W. S. Afr. 
Min. Eng. J.; 88: No. 4122, 60-61,75,85(Nov 1976). 

Mining as a highly developed discipline is the single most 
important contributor to the country’s gross domestic product. From 
proved and probable ore reserves the country and the world can 
count on almost inexhaustible supplies of antimony, coal, copper, 
fluorspar, gold iron ore, manganese, nickel, phosphate, platinum 
gioup metals, uranium, vanadium and zinc. Exploration and devel- 
opment in each of these metals and minerals have been stepped up 
above previously accelerated levels. 


51005 Heavy metal enrichment in mine drainage. III. The Klerks- 
dorp, West Wits and Evander goldfields. Wittmann, G.T.W. (Pretoria 
Univ. (South Africa). Dept. of! Inorganic and Analytical Chemistry); 
Forstner, U. S. Afr. J. Sci.; 73: No. 2, 53-57(Feb 1977). 

Mine drainage from gold and uranium recovery is character- 
ized by tow pH and high metal values. Attention is drawn to the 
— environmental hazards caused by vast losses of uranium- 

ring minerals. 


FEED PROCESSING 


REFER ALSO TO CITATION(S) 51000, 51057, 51058, 52003 


ERA VOL. 2, NO. 21 


51006 (DOCKET-402259—1) Lucky Mc Uranium Mill. Draft 

environmental statement. (Utah International, Inc., San Francisco, 
Calif. (USA)). Jun 1977. 136p. (NUREG—0295). ‘Dep. NTIS, PC 
A07/MF AOl. 

The Environmental Impact Statement addressed the follow- 
ing: the existing environment; operations; environmental impacts; 
environmental effects of accidents; m monitoring programs and other 
mitigating measures; unavoidable adverse environmental impacts; 
relationship between short-term uses of the environment and long- 
term productivity; irreversible and irretrievable commitments of 
resources; alternatives; and NRC benefit-cost summary for the 
Lucky Mc Mill. (LK) 


51007 (EPRI-NP—132) Uranium recovery from seawater. Final 
report. Wootten, M.J.; Hirayama, C.; Panson, A.J.; Patton, J.T. 
(Westinghouse Electric Corp., Pittsburgh, Pa. (USA). "Research and 
Development Center). Feb 1976. 50p. Dep. NTIS, PC A03/MF 
AOl. 

This study assesses the feasibility of an electrochemical 
method for extracting uranium from sea water, and defines prospects 
for acquiring uranium with very low environmental insult. Three 
methods were evaluated in the latter part: U from wet process 
phosphoric acid, solution mining of U, and U fzom sea water. (4 
tables, 12 figures) (DLC) 


51008 (ORO—651(Rev.4)) Uranium hexafluoride: pro- 
cedures and container criteria. (Energy Research and Development 
Administration, Oak Ridge, Tenn. (USA). Oak Ridge Operations 
Office). Apr 1977. 77p. Dep. NTIS, PC A0S/MF AO1. 

The U.S. Energy Research and Development 
Administration's (ERDA) procedures for packaging, measuring, and 
transferring uranium hexafluoride (UF) have been undergoing con- 
tinual review and revision for several years to keep them in phase 
with developing agreements for the supply of enriched uranium. 
This report, first issued in 1966, was reissued in 1967 to make 
editorial changes and to provide for minor revisions in procedural 
information. In 1968 and 1972, Revisions 2 and 3, respectively, were 
issued as part of the continuing effort to present updated informa- 
tion. This document, Revision 4, includes primarily revisions to UFs 
cylinders, valves, and methods of use. This revision supersedes all 
previous issues of this report. The procedures will normally apply in 
all transactions involving receipt or shipment of UFs by ERDA, 
unless stipulated otherwise by contracts or agreements with ERDA 
or by notices published in the Federal Register. 


51009 Radium removal from uranium ores. Borrowman, 
Brooks, P.T. S. Afr. Min. Eng. J.; 88: No. 4119, 217,221 sve 
1976). 

Mill tailings from conventional uranium extraction processes 
contain nearly all of the radium originally in the ore. Such tailings 
require controlled storage in perpetuity to safeguard the surrounding 
environment from radioactive contamination. Alternatives to con- 
trolled storage of the tailings are (1) removal of the radium from the 
tailings for separate storage or use or (2) removal of the radium 
when processing the uranium ore. 


51010 Harmony expands uranium activities: heading for biggest 
gold and uranium operation. S. Afr. Min. Eng. J.; 88: No. 4123, 
23(Dec 1976). 

To cope with increased demand for uranium, the ity of 
the Virginia U Uranium Plant, operated by Harmony Go Gold Mining 
perm oe is being extended to 160,000t a month. Facilities are 4 
i led to allow the reclamation of high-grade accumulations. 
These operations are part of major capital expenditure programmes 
that Harmony has to greatly expand uranium mining and processing 
activities. 


51011 (LA-tr—77-42) Extraction of uranium and thorium and 
other metals from granite. Huwyler, S.; Rybach, L.; Taube, M. 
(Eidgenoessisches Inst. fuer Reaktorforschung, Wuerenlingen (Swit- 
zerland); Eid; he Technische Hochschule, Zurich (Switzer- 
land)). 1977. Translation by A.D. Cernicek of EIR—289. 58p. Dep. 
NTIS, PC A04/MF AOI. 
It is shown that within the igneous rocks the granites have the 
uranium and thorium contents. These elements are extract- 
able from the rock by means of leaching or chlorination. The energy 
needed for the extraction is less than 10% of the energy obtainable 
by the uranium and thorium in breeder reactors. In order to 
increase economy of the uranium and thorium extraction, other 
metals (Si, Al...) are Suggested to be extracted from the granite. The 
reserves of energy contained in the uranium and thorium of the 
a make it possible to meet the needs of energy of a future 


world population of 8 to 12 billions requiring 15 kW per capita for 
thousands of years. 


51012 Production of uranium pero 17 Map 1977. 
D.F. (to FMC Corp.). US Pateet 4004213, 17 1977. Filed ene 
24 Apr 1975. 8p. 
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A process is claimed of recovering uranium values as uranium 
peroxide from an aqueous uranyl solution containing dissolved vana- 
dium and sodium impurities by treating the uranyl solution with 
hydrogen peroxide in an amount sufficient to have an excess of at 
least 0.5 parts H2O2 per part of vanadium (V2O;) above the stoichio- 
metric amount required to form the uranium peroxide, the hydrogen 
peroxide treatment is carried out in three sequential phases consist- 
ing of I, a precipitation phase in which the hydrogen peroxide is 
added to the uranyl solution to precipitate the uranium peroxide and 
the pH of the reaction medium maintained in the range of 2.5 to 5.5 
for a period of from about | to 60 minutes after the hydrogen 
peroxide addition; II, a digestion phase in which the pH of the 
reaction medium is maintained in the range of 3.0 to 7.0 for a period 
of about 5 to 180 minutes and III, a final phase in which the pH of 
the reaction medium is maintained in the range of 4.0 to 7.0 for a 
period of about 1 to 60 minutes during which time the uranium 
peroxide is separated from the reaction solution containing the 
dissolved vanadium and sodium impurities. The excess hydrogen 
peroxide is maintained during the entire treatment up until the 
uranium peroxide is separated from the reaction medium. 


ENRICHMENT 


51013 Isotope separation process. (to Exxon Research and Engi- 
neering Co). Netherlands Patent 7,610,197/A/. 14 Sep 1976. Priority 
date 18 Sep 1975, United States of America (USA). 10p. (In Dutch). 

The invention relates to a process for separating a material 
into two or more parts in each of which the abundance of the 
isotopes of a given element differ from the abundances of the 
isotopes of the same element in said material. More particularly, the 
invention relates to a method for the isotopically selective excitation 
of gas phase molecules by infrared radiation and the conversion of 
these molecules either by the same radiation or by excited state 
chemical réaction to form a product which may be separated by 
means known in the art. The invention is useful for but not limited to 
the separation of the principal isotopes of uranium. 


GASEOUS DIFFUSION 
REFER ALSO TO CITATION(S) 51016 


51014 (AED-Conf—76-660-046) Enrichment by diffusion. 
Mezin, M. (CEA, 75 - Paris ss 1976. 24p. (CONF-7609150_— 
4). Dep. NTIS, PC A02/MF 

From IAEA eames training course on nuclear power 
project planning and implementation; Karlsruhe, F.R. Germany (6 
Sep 1976). 

13 figs.; 1 tab. 

The report presents an introduction to general basic principles 
of the gaseous diffusion process for the separation of uranium 
isotopes. Dealt with are: a) theoretical background and basic consid- 
erations of separation work and production costs, b) construction of 
a single separation stage and a multistage plant, c) the components of 
a plant and the optimization factors, d) cost factors. The text is 
illustrated by instructive diagrammes and flow charts. 


CENTRIFUGATION 


51015 Method and device for isotope separation. Dawson, J.M. 
(to TRW, Inc). German(FRG) Patent 2,612,722/A/. 7 Oct 1976. 
57p. (In German). 

15 figs. 

The method works with a converted Q machine. The plasma 
containing the isotopes to be separated is crossed by a magnetic field 
running in the direction of the plasma column. More energy is 
transfered to the chosen isotope by oscillating magnetic and/or 
electric fields or by sound waves by using the specific resonance 
frequency for the selected isotope. The isotopes thus heated to 
different extents can be separated according to various methods 
given in the patent claims. 


51016 Gas ultra centrifuge enrichment project--present status and 
future development. Bogaardt, M. Erzmetall; 29: No. 12, 554-559(Dec 
1976). 

After a short description of the physical principle of the 
separation process for the enrichment of U-235, the main characteris- 
tics of three processes of this kind, now being developed, are given. 
The three processes are: gas diffusion, ultracentrifugation and sepa- 
ration by the separation nozzle. Special emphasis is placed on the gas 
ultrafuge enrichment project launched jointly by the governments of 
the U.K., West Germany and the Netherlands. The economics of 
centrifuge separation are also discussed. 


FISSION FUELS 


LASER EXCITATION 


51017 Prospects for uranium enrichment. Jensen, R.J.: Marin- 
uzzi, J.G.; Robinson, C.P.; Rockwood, S.D. (Los Alamos Scientific 
Lab., NM). pp 51-63 of In Laser focus magazine. Newton, MA; 
Advanced Technology Publications (1976). 

The biggest technological barrier to practical laser enrich- 
ment of U isotopes is the lack of suitable lasers. The major motiva- 
tion behind studies of laser-induced photochemical enrichment of 
uranium is the potential efficiency of the technique. A gaseous- 
diffusion plant requires ten million times more energy to te 
fissionable uranium-235 from the more-common uranium-238 than 
the theoretical minimum of 60 joules gh oe gram calculated from the - 
entropy of mixing one gram of **U with 140 g of *®U. The 
centrifuge process requires only one-tenth the energy needed for 
gaseous diffusion, but laser techniques promise to be 100 times more 
efficient than the centrifuge. The laser approach also can — 
higher enrichment factors per stage, thereby red 
quirements and size of a uranium-enrichment plant. It is noted that 
laser-induced isotope separation has been shown to be feasible with a 
variety of conceptually different approaches. The major challenge 
now is to build lasers with reliability and efficiency adequate to 
move the emphasis to economic feasibility. (JRD) 


51018 Vapour source of a metal having a high 
perature. Janes, G.S. (to Jersey Nuclear-Avco Iso 
Patent 2,296,457/A/. 5 Jan 1976. Priority date 6 
States of America (USA). 9p. (In French). 

A description is given of a vapour source of a substance with 
a high vaporisation temperature. It includes a crucible, a charge in 
the crucible composed of a reserve of the substance to be 
a matrix in a substance with a lower density than the substance to be 
vaporised, and containing this substance in the interstices of the 
matrix and a system for heating the surface of the charge to cause 
the liquefaction of part of the substance to be vaporised and bring 
> pa its vaporisation. It is particularly used in the laser enrichment 
of uranium. 


tem- 
Inc). French 
an 1975, United 


51019 (N—77-12841) Method for isotope separation. Nebenzahl, 
I; Levin, M. Jul 1976. Translation of German Patent 2,312,194. 
(NASA- TT-F—16743). 14p. NTIS, PC A02/MF AO1. 

A five step process is described for isotope separation by 


selective excitation and ionization of elements having two or more 
isotopes. Photoionization is produced by a higher power tunable 
laser which provides the proper number of photons and is adjusted 
for ionization of pre-excited atoms. An electrical field is used to 
remove and collect the ionized atoms. Electron mobility and charge 
exchange tresholds are calculated. 


51020 Calculation of isotope enrichment using a unimolecular 
decomposition scheme for molecules infrared 
laser excitation. Kim, K.C.; McAfee, J.M. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Chem. Phys. Lett.; 45: No. 2, 235-239(15 Jan 
1977 

" A mechanism is proposed to account for laser-induced enrich- 
ment reactions which proceed by unimolecular dissociation follow- 
ing selective vibrational excitation. Assuming that the internal vibra- 
tional energy relaxation is not complete during the molecular disso- 
ciative lifetime, both selective single and multiphoton absorption 
mechanisms were investigated. 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 51031, 51101, 51587, 52531, 52584 


51021 (BNWL—2270) Review of the effects of burnup on the 
thermal conductivity of UO2. Lokken, R.O.; Courtright, E.L. (Bat- 
telle Pacific Northwest Labs., Richland, Wash. (USA)). 1976. Con- 
tract EY-76-C-06-1830. 15p. . NTIS, PC A02/MF AO1. 

The general trends which relate changes in thermal conduc- 
tivity of UO. fuel as a function of temperature and burnup can be 
summarized as follows: (1) At temperatures below 500°C, reductions 
in UO, thermal conductivity relative to the unirradiated values can 
= r ted up to a saturation level of approximately 10’° fissions/ 

At temperatures above 500°C, the thermal conductivity will 
aia ‘0 little change at low burnups, (less than 107° fissions/cc) but 
at higher exposures some decrease can be ex which should, in 
turn, diminish with increasing temperature. (3) A review of the data 
= by Berman on the —UO) fuel indicates that the — 

avior is the same as for UO; in the temperature range of 
interest. The applicability of this data to L UO; fuel is somew t 
questionable because of basic physical property differences, and 
limited data on irradiation effects, and would not seem to support 
concerns that the effects of burnup on thermal conductivity for 
LWR fuel may be of more significance than currently believed. (4) 
A mathematical expression of the type proposed by Daniel and 
Cohen seems to provide a reasonable approximation for the behav- 
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ioral trends reported in the literature which relate changes in ther- 
mal conductivity to increasing burnup in certain temperature re- 
gimes. Calculations indicate that only small incremental increases in 
the fuel centerline temperature might be expected if burnup effects 
are taken into account. 


51022 (IBK—1402) Analysis of technology and quality control of 
the fuel elements Katanic, J.; Spasic, Z.; Momci- 
lovic, I. (Institut za Nuklearne Nauke Boris Kidric, Belgrade (Yugo- 
slavia)). 1976. 15p. (In Serbian). Dep. NTIS (US Sales Only), PC 
A02/MF AOl. 

Recently great attention has been paid at the international 
level to the analysis of production processes and quality control of 
fuel elements with the aim to speed up activity of proposing aud 
accepting standards and measurement methods. [AEA also devoted 
great interest to these problems appealing to more active participa- 
tion of all users and procedures of fuel elements in a general effort to 
secure successful work with nuclear plants. For adequate and timely 
participation in future of the establishment and analysis of general 
requirements and documentation for the control of purchased or self 
produced fuel elements in our country, it is necessary to be well 
informed and to follow this activity at the international level. 


51023 Improvements in or relating to the production of metal- 
containing material in late form. Woodhead, J.L.; Scott, 
K.T.B.; Ball, P.W. (to UKAEA). British Patent 1,462,049/A/. 19 
Jan 1977. 6p. 

The process described refers mainly to production of the 
material in the form of very small spheres. It comprises forming a 
metal compound-containing gel precipitate by mixing a solution or 
sol of the metal compound with a soluble organic polymer and 
contacting the mixture with a precipitating reagent to precipitate the 
metal as an insoluble compound bound with the polymer. The 
precipitate is then subjected in the liquid phase to a breaking down 
and dispersing process to produce an intermediate product suitable 
for spray drying, and the intermediate product is spray dried to form 
the particulate product. The breaking down and dispersing process 
may be performed by means of a colloid mill or vibratory stirrer. 
Examples of application of the process are described. 


51024 (Juel—1348) Quantitative model conceptions of the pyro- 
lysis of gaseous hydrocarbons in fluidized beds. Linke, J.; Koizlik, K.; 
Nickel, H. a Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Reaktorwerkstoffe und Heisse Zellen). Oct 1976. 
53p. (In German). Dep. NTIS (US Sales Only), PC A04/MF AOI. 

In fluidized beds, pyrocarbon is deposited on nuclear fuel 
kernels by pyrolysis of gaseous hydrocarbons. To reach a better 
understanding of pyrolysis and deposition mechanism, a quantitative 
model has been developed, basing on static deposition experiments. 
This model is — to fluidized processes. The typical material 
parameters of the deposited pyrocarbon are discussed on the basis of 
this nucleation - agglomeration - model of pyrocarbon formation. 


51025 Considerations on the economy of the fuel cycle. Zech, 
H.J.; Pickert, F.K. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Inst. fuer Angewandte Systemanalyse). Chem. Ztg.; 101: No. 
1, 9-21(Jan 1977). (In German). 

economic advantage of nuclear power versus non-nucle- 
ar, which is the main incentive for large scale introduction of nuclear 
power plants, is due largely to low fuelling costs. The production of 
nuclear fuel comprises quite a number of very different production 
steps such as —- activities, purification by chemical processes, 
isotopic separation by physical processes etc. Thus, for a survey 
emphasizing the economic aspects it is necessary to discuss every 
step of the production separately. e.g. capacities of today are men- 
tioned, minimal economic sizes of the various plants, necessary 
future capacity enlargements to meet the demand forecasted. Present 
prices are quoted for the various services required in the nuclear fuel 
cycle, and price trends of the past are discussed. The increase of the 
number of nuclear power plants has to be matched by a suitable 
extension of the fuel cycle industry. Estimates are given of the 
investments required particularly for the case of Germany. A chap- 
ter on fuel cost calculation is also included. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 50835, 51037, 51050, 51051, 
51054, 51102, 51612, 51977, 52003 


51026 (GA-A—14327) Fluidized combustion of beds of large, 
dense particles in HTGR fuel. Young, D.T. (General 
Atomic Co., San Diego, Calif. (USA)). Mar 1977. Contract EY-76- 
— 20p. (CONF-770804—3). Dep. NTIS, PC A03/MF 


From 12. intersociety ener; 


n conversion engineering confer- 
ence; Washington, District of Columbia, United States of America 
(USA) (28 Aug 1977). 


ERA VOL. 2, NO. 21 


Fluidized bed combustion of graphite fuel elements and 
carbon external to fuel particles is required in reprocessing high- 
temperature gas-cooled reactor (HTGR) cores for recovery of urani- 
um. This burning process requires combustion of beds containing 
both large particles and very dense particles as well as combustion of 
fine graphite icles which elutriate from the bed. Equipment must 
be designed for optimum simplicity and reliability as ultimate oper- 
ation will occur in a limited access “hot cell” environment. Results 
reported in this paper indicate that successful long-term operation of 
fuel element burning with complete combustion of all graphite fines 
leading to a fuel particle product containing <1% external carbon 
can be performed on equipment developed in this program. 


51027 (JEN—365) Treatment of uranyl nitrate and fluorine solu- 
tions. Rodrigo Otero, A.; Rodrigo Vilaseca, F.; Morales Calvo, G. 
(Junta de Energia Nuclear, Madrid (Spain)). 1977. 43p. (In Spanish). 
Dep. NTIS (US Sales Only), PC A03/MF AO1. f a 

A theoretical study on the fluoride complexes contained in 
uranyl and aluminium solutions has been carried out. Likewise 
concentration limits and Duehring diagrams for those solutions have 
been experimentaly established. As a result, the optimum operation 
conditions for concentration by evaporation in the treatment plant, 
have been deduced. 


51028 (Juel—1350) Theoretical studies on the criticality of flui- 
dized-bed furnaces for HTR fuel elements. Muenster, M.; Bonka, H.; 
Boehnert, R. ay eee gn Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Chemische Technologie). Oct 1976. 77p. (In 
Cuan. Dep. NTIS (US Sales Only), A05/MF AO1. 

ie geometrical dimensions of a fluidized-bed reactor for 
graphite burning in the head-end of reprocessing of HTGR fuel 
elements are Sbeeneed to a substantial degree by its critical-safe 
design. By means of planned gas- and water-cooled fluidized-bed 
reactors with a reprocessing capacity of 8,500 and 17,000 MWe, the 
influence of the moderators graphite and water is studied. Models 
are developed for estimating the consequences of accidental inter- 
ruption of the gas flow as well as ingress of water into the burning 
material. It appeared that a critical-safe operation with the realiza- 
tion of graphite conversion that is interesting from an industrial point 
of view is only possible in a gas-cooled fluidized-bed reactor, while 
water ingress at a water-cooled fluidized-bed reactor, even if hetero- 
geneous absorbers are applied, may lead to a supercritical system. 


51029 (KFK-EXT—20/77-1) Releases of radioiodine from the 
Karlsruhe nuclear fuel reprocessing t as a result of spontaneous 
fission of actinides. Schuettelkopf, H. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Abt. Strahlenschutz und Sicherheit). 
Feb 1977. 13p. (In German). Dep. NTIS (US Sales Only), PC A02/ 
MF AOl. 

1 fig.; 6 tabs.; 17 refs. 

From 23/7/1976 to 28/7/76 and from 8/3/76 to 9/16/76 50 
pCi '"I/m%, 116 pCi '**1/m* und 195 pCi '**1/m* were measured on 
an average in 11 samples of waste air from the Karlsruhe Nuclear 
Fuel Reprocessing Plant (WAK). During these time intervals no 
dissolution of fuel material was performed. From 16.9.76 to 27.10.76 
18 charges of nuclear fuel were dissolved. During this period 3.3 pCi 
311/m* and 7.9 pCi '*I/m* were obtained as mean waste air 
concentrations which were higher than the lower detection limit of 
the method of measurement used. “Cm, Cm, Pu, Pu and 
238Pu are responsible for the production of radioiodine in nuclear 
fuel by spontaneous fission. ““Cm is the most important nuclide in 
highly active waste solutions (HAL). The cumulative fission yield is 
well approximated by 3% for "I and by 6% for '*I. The radioio- 
dine is set free during fuel dissviution by venting of tanks and HAL 
pipes and during the vritificaiion of such solutions. The radioiodine 
produced by spontaneous fission is released from WAK only by 
venting of tanks and HAL pipes. Corresponding to the conditions of 
venting, air concentrations as high as 4.4 pCi 'I/m* and 8.2 pCi 
I/m* are expected. These concentrations agree well with air concen- 
trations measured during the period of fuel dissolution. Based on 
plausible assumptions the "I and ‘**I waste air concentrations for 
the ~~ of outage are calculated from an evaporated volume of 
HAL in the pipes corresponding to about 10 g of **Cm and with 
40% equilibrium between Iz in evaporated HAL and in waste air. In 
the worst case '*'I-concentrations in the waste air of WAK result in 
an annual release of 0.2 mCi "I. This value is less than 1% of the 
authorized annual releases of 1976. For a reprocessing plant of 1,400 
t/a capacity the annual expected release of '*'I lies in the mCi range. 


51030 (RFP—2600) Fluid bed direct denitration process for plu- 
tonium nitrate to oxide conversion. Souply, K.R.; Neal, D.H. (Ato- 
mics International Div., Golden, Colo. (USA). Rocky Flats Plant). 1 
Jun 1977. Contract EY-76-C-04-3533. 16p. Dep. NTIS, PC A04/MF 


AOl. 

The fluid bed direct-denitration process feasible for 
reprocessing Light Water Reactor fuel. i le experience 
with the fluid bed process exists in the denitration of uranyl nitrate 
and it shows promise for use in the denitration of plutonium nitrate. 
The process will require some development work before it can be 
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used in a production-size facility. This report describes a fluid bed 
direct-denitration process for converting plutonium nitrate to pluto- 
nium oxide, and the information should be used when making 
—— of alternative processes or as a basis for further detailed 
studies. 


51031 (STI/PUB—445(Vol.2)) Regional Nuclear Fuel Cycle 
Centres. Vol. II. Basic studies, 1977 report of the IAEA study project. 
(International Atomic Energy Agency, Vienna (Austria)). 1977. 
309p. IAEA $22.00. 

In the Regional Nuclear Fuel Cycle Centres (RFCC) con- 
cept, a number of States would sponsor, by intergovernmental 
agreement, a multinational enterprise at a site carefully chosen on 
the basis of economic, non-proliferation and environmental consider- 
ations, and would agree in advance on the organizational structure 
and rules acceptable to them which would govern the RFCC. The 
RFCC concept is considered to be entirely flexible and an RFCC 
could thus be established by any group of Member States having 
mutual economic, geographical and/or socio-political interests. 
Therefore, this Study Project did not attempt to determine any 
actual regions or groupings of participants’ countries. The Study 
Project developed basic studies on important areas related to the 
RFCC concept, such as non-proliferation and safeguards; nuclear 
material control; physical protection; institutional-legal arrange- 
ments; organization and administration; health, safety and environ- 
ment; and general financing considerations. The Study examined the 
back-end of the fuel cycle and covered spent fuel transport, storage, 
reprocessing and recycle activities, starting from the time the spent 
fuel leaves the nuclear power reactor through all subsequent steps 
until recycled fuel, in the form of fuel elements, is ready for 
shipment to the reactor. Production of new uranium fuel and enrich- 
ment activities were not included, but the Study did include those 
activities involving management of radioactive wastes generated in 
the back-end of the fuel cycle, and extended storage of spent fuel. 


51032 Reprocessing of spent nuclear fuels in OECD countries. 
Washington, DC; Organisation for Economic Co-operation and De- 
velopment (1977). 48p. . 

This report examines the technical and economic issues in- 
volved in the reprocessing of spent nuclear fuels. It makes an 
assessment of reprocessing capabilities in OECD member countries 
as compared to demands for such services, as well as an analysis of 
alternatives and possible actions to overcome shortages in capacity. 
Estimates are made of the growth of nuclear power, the potential 
demand for reprocessing services, and the projected availability of 
such services. Problems in establishing adequate reprocessing capac- 
ity are discussed and solutions proposed. Alternatives to reprocess- 
ing are also analyzed. (DLC) 


51033 (ORNL-tr—4379) Chemical reprocessing of irradiated nu- 
clear fuels. Koch, G. Translated by J. Lee from Chem. Ztg.; 101: No. 
2, 64-81(1977). 5Sp. Dep. NTIS, PC A04/MF AO1. 

Reprocessing spent nuclear fuels from atomic power plants 
serves two purposes. First, fuel is supplied through the recovery of 
fissionable materials not consumed or newly generated in the reac- 
tor. Secondly, radioactive waste products from nuclear power pro- 
duction are prepared for long-term, safe disposal and storage. The 
principal method in chemical reprocessing is the PUREX Process, a 
countercurrent solvent extraction procedure using tributyl phos- 
phate (TBP) as the extractant for uranium and plutonium. In this 
article the underlying chemical principles and the technological 
execution of the process are discussed. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 51008, 51031 


51034 (BNWL—2030) Assessment of the risk of transporting 
plutonium dioxide by cargo aircraft. McSweeney, T.1.; Johnson, J.F. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jun 
og Contract EY-76-C-06-1830. 165p. Dep. NTIS, PC A08/MF 
AOl. 

To enable easy comparison, all the plutonium shipping evalu- 
ations have used the same bases. In each, the results have been 
related to a future time—the early 1980s—when plutonium ship- 
ments are expected to be more frequent. The characteristics of the 
nuclear economy used in this analysis are: A total of 18 metric tons 
(MT) of plutonium is shipped annually, via the mode being evaluat- 
ed. 100 kg of plutonium are transported per shipment. For air 
shipment, a truck and air segment are considered. The average 
shipping distance per shipment is 1,422 miles with 14 percent of the 
distance + by truck. Shipping systems and regulations are the 
same as in 1974. PuO: is shipped in 6M containers. The use of other 
shipping conditions could result in different risks than reported here. 
For the purposes of this study, plutonium dioxide was assumed to be 
carried exclusively in the 15-gal version of the 6M container. Unless 
otherwise noted, all references to 6M containers in the report refer 
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to this particular size. Based on the shipping assumptions, the likeli- 
hood that an aircraft carrying a shipment will be involved in an 
accident is estimated to be about once in 450 years. For the project- 
ed shipping rate in the early 1980s, the likelihood of a re! of 
plutonium as a result of shipment by air is one in 900 years for 
dioxide powder in the 6M container., The comparison of the truck 
and air transport modes for the same material showed truck trans- 
port to have less risk. At the same time, the air transport of 
plutonium dioxide was demonstrated to have a lower risk than other 
commonly accepted societal risks. The major contributor to the 
overall risk spectra for air transport was a cargo airplane, carrying 
plutonium dioxide, crashing at high speed into hard rock. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 51031 


51035 (AED-Conf—76-660-014) Management of radioactive 
waste from nuclear power plants. Dlouhy, Z.; Marek, J. (Ustav 
Jaderneho Vyzkumu, Rez (Czechoslovakia)). 1976. 21p. (CONF- 
7609150—9). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From IAEA international training course on nuclear power 
project planning and implementation; Karlsruhe, F.R. Germany (6 
Sep 1976). 

4 figs.; 5 tabs. 

The authors give a survey of the sources, types and amounts 
of radioactive waste in LWR nuclear power stations (1,300 MWe). 
The amount of solid waste produced by a Novovorenezh-type PWR 
reactor (2 x 400 ry: 1 x 1,000 MWe) is given in a table. Treatment, 
solidification and final storage of radioactive waste are shortly 
Fg with special reference to the problems of final storage in 
the CSR. 


51036 (BNL—50628) Technology assessment and impact analysis 
of separation methods applied to radioactive waste management. Gold- 
stein, M.; Gangwer, T.; Braun, C.; Lester, R. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Mar 1977. Contract EY-76-C-02-0016. 
34p. Dep. NTIS, PC A03/MF AOl1. 

A computer program has been written to estimate actinide 
production and accumulation in the high-level waste generated by an 
je ag nuclear economy over a 100-year period. The total 
weight of the actinides remaining in the biosphere was estimated for 
the recycle transmutation option and for two no-recycle options. A 
novel photochemical method for separating actinides from high- 
level waste or from each other is described based on selective ligand 
exchange reactions. A preliminary cost comparison of plutonium 
separation using standard photoredox techniques has been accom- 
plished and is reported. The energy requirements for photochemical- 
ly separating all of the actinides are estimated to be only a fraction of 
the energy a by the fuel. The potential advantages and 
disadvantages of actinide partitioning as a waste management option 
are discussed. Conclusions and recommendations are made regarding 
both the direction of technical development and policy analysis. 


51037 (BNWL-SA—6193) Influence of plutonium recycle on the 
radioactive waste management system. Kreiter, M.R.; Fleischman, 
R.M.; Muckerheide, W.A. (Battelle Pacific Northwest Labs., Rich- 
land, Wash. (USA)). Feb 1977. Contract EY-76-C-06-1830. 14p. 
(CONF-770554—1). Dep. NTIS, PC A02/MF AO1. 

From Conference on the plutonium fuel recycle; Miami, 
Florida, United States of America (USA) (2 May 1977). 

The effect that variations in the back-end of the fuel cycle 
have upon radioactive waste characteristics is of increasing interest. 
An overview treatment of the characteristics for the once-through 
cycle, recycle of uranium only, and recycle of uranium and plutoni- 
um modes of operation is presented. Characteristics which are 
considered include waste volumes, heat generation, neutron source 
strength, specific activities, and radioactive airborne releases. 


51038 (ERDA—77-42/1) Alternatives for long-term management 
of defense high-level radioactive waste. (Du Pont de Nemours (E.I.) 
and Co., Aiken, S.C. (USA). Savannah River Plant). May 1977. vp. 
Dep. NTIS, PC A15/MF AOl1. 

Implementation costs and risk costs are calculated in the text 
for 23 alternative plans for long-range management and isolation of 
the SRP high-level radioactive waste. For purposes of basic = 
grammatic decision making, these 23 plans can be grouped into four 
main classes: (1) Convert the waste to a highly leach-resistant form, 
such as canned glass cylinders, and ship it offsite to a Federal 
repository. (2) Convert the waste to a highly leach-resistant form, 
and store the waste in an engineered surface facility at SRP. (3) 
Reconstitute the waste to a slurry, and dispose of it in a bedrock 
cavern under the SRP site. (4) Continue storage in tanks with the 
waste as salt cake and sludge. Costs for accomplishing each alterna- 
tive were established from preliminary engineering studies that were 
based on the best available process s iftcations. The estimates are 
not budget quality, but they are sufficiently accurate for gross cost 
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ranking of the alternatives. All of the alternatives are expensive to 
implement, but there are also large differences between them. Costs 
range from several hundred million to several billion dollars. The 
~ cost differences between alternatives directly reflect the large 
differences in effort required between, at the low end, slurrying 
waste directly into an onsite cavern and, at the high end, construct- 
ing and operating extensive new processing and storage facilities. 


51039 Radioactive waste management in the United Kingdom. 
Hill, J. (UKAEA). Epidemiol., Mikrobiol. Infekts. Boles.; 7: No. 1, 19- 
22(1977). 

From International symposium on management of waste from 
the LWR fuel cycle; Denver (11 Jul 1976). 

The present and early future scale of radioactive waste arising 
in the United Kingdom is stated. The guiding principles at present 
adopted in the UK in framing regulations for licensing and control of 
nuclear operations are summarized: they are based on the ICRP 
recommendations for radiation protection. The UK practice in radio- 
active waste management is described under the following heads: 
gaseous waste, low- and high-activity solid waste, and low-, 
medium-, and high-activity liquid waste. Possible methods of ulti- 
mate disposal are discussed, and the problems inherent in any system 
are considered, with particular reference to public relations. 


51040 ASEA reduces nuclear waste in Sweden. Elektro-Anz.; 39- 
40(Apr 1977). 

ASEA, the worldwide manufacturer of electrical and me- 
chanical equipment with headquarters in Vasteras, Sweden, is work- 
ing on the development of a method using hot isostatic pressing for 
the safe containment and storage of nuclear waste. This development 
work is being carried out at the company’s High-Pressure Laborato- 
ry at Robertsfors, in the north of Sweden. 


WASTE PROCESSING 


51041 (ARH-SA—285) Fixation of Hanford sludge by conver- 
sion to glass. Kupfer, M.J.; Schulz, W.W. (Atlantic Richfield Han- 
ford Co., Richland, Wash. (USA)). Mar 1977. Contract EY-76-C-06- 
2130. 44p. (CONF-770416—5). Dep. NTIS, PC A03/MF AO1. 

From 79. annual meeting of American Ceramic Society; Chi- 
cago, Illinois, United States of America (USA) (23 Apr 1977). 

Redox and Purex process sludges stored at Hanford can be 
converted to durable borosilicate glasses by melting at 1100— 
1400°C charges containing 30 to 40 weight percent washed, dried 
sludge, 45 to 60 weight percent SiOz, 5 to 15 weight percent B2Os, 0 
to 10 weight percent Na2O, 0 to 5 weight percent Li,O, and 0 to 5 
weight percent TiO2. Leach rates in deionized water (25°C) for the 
glasses range from about 10~’ to 107° g/cm?-day. 


51042 (BNL—22900) Immobilization of tritiated aqueous waste 
in polymer impregnated concrete. Neilson, R.M. Jr.; Colombo, P.; 
Becker, W. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
Contract EY-76-C-02-0016. 24p. (CONF-770611—21). Dep. NTIS, 
PC A02/MF AOl. 

From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 

Techniques have been developed at Brookhaven National 
Laboratory for the immobilization of high-level tritiated aqueous 
waste in polymer impregnated concrete (PIC). These techniques are 
discussed and the rates of tritium release from PIC waste forms for 
both static leaching in distilled water and burial in test lysimeters at 
the Savannah River Plant (SRP) are reported. 


51043 (BNL-NUREG—22839) Solidification of liquid concen- 
trate and solid waste generated as by-products of the liquid radwaste 
treatment systems in light-water reactors. Neilson, R.M. Jr.; Colom- 
bo, P. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
Contract EY-76-C-02-0016. 27p. (CONF-770512—16). Dep. NTIS, 
PC A03/MF AOl. 

From Symposium on management of low level radioactive 
= Atlanta, Georgia, United States of America (USA) (23 May 

The treatment of liquid concentrate and solid waste produced 
in light-water reactors as by-products of liquid radwaste treatment 
systems consists of five basic operations: waste collection, waste 
aaa. solidification agent handling, mixing/packaging (so- 
idification) and waste package handling. This paper will concern 
itself primarily with the solidification operation, however, the other 
Operations enumerated as well as the types of wastes treated and 
their origins will be briefly described, especially with regards to 
their effects on solidification. During solidification, liquid concen- 
trate and solid wastes are incorporated with a solidification agent to 
form a monolithic, apie (mp solid. The basic solidification agent 
types either currently used in the United States or proposed for use 
include absorbants, hydraulic cement, urea-formaldehyde, other 
olymer systems, and bitumen. The operation, formulations and 
imitations of these agents as used for radwaste solidification will be 
discussed. Properties relevant to the evaluation of solidified waste 
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forms will be identified and relative comparisons made for wastes 
solidified by various processes. 


51044 (BNL-NUREG—S50617) Properties of radioactive wastes 
and waste containers. Quarterly progress report, July—September 
1976. Colombo, P.; Neilson, R.M. Jr. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Jan 1977. Contract EY-76-C-02-0016. 43p. 
Dep. NTIS, PC A02/MF AOl1. he Re 

Experimental formulations for the solidification of selected 
simulated BWR and PWR wastes with urea-formaldehyde (UF) and 
portland type II cement have been determined. Solidified products 
were obtained for all waste types tested although some difficulties 
were encountered at high waste/solidification agent ratios for sulfate 
wastes in UF and boric acid concentrates in portland cement. 
Adjustment of waste pH to 10 before incorporation with portland 
cement did provide more rapid solidifications and allow increased 
waste loadings for some wastes. The free standing water in simulated 
wastes solidified with UF was measured and found to vary from 
zero to 25.4 wt. percent. Adjustment of the waste-UF mixture pH to 
1.5 +- 0.5 by the addition of sufficient acid catalyst resulted in a 
significant reduction in the quantity of free standing water. The 
cesium and strontium leachabilities of Amberlite IRN-77 and 
Powdex PCH cation exchange resins were determined for static 
leaching in distilled water. After forty-one days of leaching, the 
IRN-77 resin showed an average fractional release rate of 3.22 x 10™* 
day~' and 1.15 x 1075 day~' for cesium and strontium respectively 
while corresponding values of 8.60 x 10-* day~' and 1.08 x 10~° 
day~' were obtained for the powdered resin. Cobalt-60 radiolysis gas 
releases were measured for portland type II cement, urea-fo: 
hyde, and Pioneer 221 asphalt. Experiments were also performed to 
determine the unnotched Izod impact strength and flammability of 
urea-formaldehyde, portland type II cement, and Pioneer 221 as- 
phalt. The freeze-thaw resistance of a urea-formaldehyde specimen 
was also observed. (DLC) 


51045 (BNWL—2252) Annual report on the characteristics of 
high-level waste glasses. Mendel, J.E.; Ross, W.A.; Roberts, F.P.; 
Katayama, Y.B.; Westsik, J.H. Jr.; Turcotte, R.P.; Wald, J.W.; 
Bradley, D.J. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Jun 1977. Contract EY-76-C-06-1830. 113p. Dep. NTIS, PC 
A06/MF AO1. 

Processes are being developed to immobilize high-level radio- 
active wastes in glass for increased safety during handling, storage 
and final disposal. A concurrent program is the characterization of 
the waste-containing glasses produced by these processes, icular- 
ly in relation to their expected long-term behavior as affected by 
thermal and radiation-induced alteration of the glass. A compilation 
of characterization data is presented for ae (less than 
1100°C) borosilicate waste glasses, which may contain 33 wt percent 
or more waste and which can be melted in situ in their stainless steel 
storage canisters. The data demonstrate that these low-melting glass- 
es are relatively unaffected by the radiation doses to whi x 4 are 
exposed. The data also show that thermally induced devitrification 
and phase separation can be minimized by proper selection of glass 
composition. 


51046 (BNWL-SA—6168) Phase behavior and radiation effects 
in high level waste class. Turcotte, R.P.; Roberts, F.P. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Feb 1977. Con- 
tract EY-76-C-06-1830. 24p. (CONF-770129—1). Dep. NTIS, PC 
A02/MF AOl. 

From ERDA workshop on glass and crystalline ceramic 
waste forms; Washington, District of Columbia, United States of 
America (USA) (4 Jan 1977). 

Results are presented that demonstrate that detailed and re- 
producible data can be obtained for complex waste glasses. For the 
major glass composition examined, thermal treatment was shown to 
cause formation of several crystalline phases which contribute to an 
increased leachability. Although not discussed in detail here, 
Zn2SiO, formation results in microcracking due to a thermal expan- 
sion mismatch with the glass matrix, and SrMoO, has a higher 
leachability than the glass matrix. The temperature 
describing equilibrium concentrations of these two phases and a 
qualitative understanding of ingrowth kinetics have been i 
hence conditions necessary to eliminate their formation during pro- 
cessing and early storage, are known. Radiation damage effects, 
when extrapolated to long times, suggest energy storage of xi- 
mately 50 cal/gram and either positive or negative Gusity caaass 
occur (depending on the glass composition) in the 1 percent range. 
No radiation damage-related changes of serious concern have been 
found for homogeneous glasses by **Cm doping experiments now 
——s a simulated damage time of approximately 10* years 
(for UO, fuel wastes). More work is needed concerning 
neous damage which will occur in devitrified glasses. As a final 
point, the complications with respect to understanding behavior of 
polyphase systems with respect to either radiation or leach- 
ing behavior, are self evident. Homogeneous glasses with improved 
leach resistance, and thermal and radiation stability are clear objec- 
tives for future glass development. 
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51047 (CEGB-RD/B/N—3903) Investigation into the use of a 
fast breeder reactor to incinerate actinide waste from the U.K. nuclear 
power programme. Harte, G.A.; Clarke, R.H. (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). Dec 
1976. 42p. Dep. NTIS (US Sales Only), PC A03/MF AOI. 

Preliminary investigations are described into the effect of 
actinide removal and incineration (i.e. re-irradiation in a high neu- 
tron flux) on the long term hazards of reprocessing wastes from a 
Magnox reactor and from a notional CFR operated on plutonium 
from a Magnox reactor and also from an AGR. The actinides 
neptunium, americium and curium extracted from these wastes 
would be amenable to incineration in a fast breeder reactor core with 
fluxes of the order of 10'* ncm™*s~*. An incineration period of 35 
years was found to achieve a reduction in hazard, for most cooling 
periods up to one million years. The reductions were 2 to 3 orders of 
magnitude for the Magnox wastes and 4 orders of magnitude for the 
waste from CFR fuelled with AGR-plutonium. The large reduction 
factors do not apply to the hazards of reprocessing wastes as a 
whole, however, since one actinide separation has been achieved the 
residual quantities of uranium and plutonium in the waste stream, 
assumed here to be 0.1% of the original fuel inventory of these 
elements, become dominant in determining the hazard. Shorter incin- 
eration periods may serve to reduce the hazards of the extracted 
transuranics below the levels determined by these residues. A discus- 
sion of the hazards associated with reprocessing wastes as compared 
to those associated with uranium mill tailings attempts to place the 
nuclear waste disposal problem in perspective. 


51048 (DP-MS—76-76) Vitrification studies for Savannah River 
Plant radioactive wastes. Kelley, J.A.; Wiley, J.R.; Plodinec, M.J.; 
Bibler, N.E. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). 1977. Contract EY-76-C-09-0001. 
18p. (CONF-770416—2). Dep. NTIS, PC A02/MF AO1. 

From 79. annual meeting of American Ceramic Society; Chi- 
cago, Illinois, United States of America (USA) (23 Apr 1977). 

Borosilicate glass is being studied as a possible matrix for 
solidification of Savannah River Plant radioactive waste. Glass com- 
positions, radiation and thermal stabilities, radionuclide volatility, 
sulfate solubility, and glass dissolution were studied. Up to 40 wt. 
a simulated or radioactive wastes have been vitrified at 


51049 (GERHTR—177) Separation, storage, and disposal of 
krypton-85; status and projects. Laser, M. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Chemische Technolo- 
gie). Sep 1976. 41p. Dep. NTIS (US Sales Only), PC A03/MF AOI. 

Despite the relatively small impact of Kr to man the separa- 
tion of fission krypton from the off-gas of fuel reprocessing plants 
must be taken into account. Combined with other advantages also in 
power reactor stations the retention of Kr seems to be attractive. 
Cryogenic processes are favored worldwide, because the technology 
has been well proven during several decades in air liquefaction and 
separation plants. Relatively small modifications must be made to 
adjust these processes to fission gas separation plants. Some funda- 
mental data however are necessary for the design of a plant. Besides 
cryogenic processes a liquid adsorption for reprocessing off-gases 
and charcoal adsorption processes for reactor off-gas are under 
discussion. The retained krypton can be stored under air or water 
cooling in usual pressurized steel cylinders. However, legal problems 
may arise. The steel cylinders can be stored in engineered storage 
facilities for an intermediate period or finally. In Europe, however, 
the final storage will be questionable. Therefore, the dumping of 
®Kr into the deep sea has been proposed. For this reason a revision 
of the London Convention is necessary, because the dumping of 
**Kr has not been specified. The IAEA as competent authority is 
asked to define the conditions for dumping. Injection of krypton 
containing gases into porous geologic strata may also be possible, if a 
very small release can be guaranteed. 


51050 (ICP—1114) Containment of **°Rn via on mo- 
lecular sieves for HTGR—OGCS. Hohorst, F.A. (Idaho National 
Engineering Lab., Idaho Falls (USA)). May 1977. Contract EY-76- 
C-07-1375. 56p. Dep. NTIS, PC A04/MF AOI. 

Radon-220 emission presents a potential problem in the repro- 
cessing of nuclear fuels containing ***U or 22TH. We have examined 
a number of molecular sieve substrates capable of delaying this 
short-lived, gaseous radioisotope and have found that a synthetic 
hydrogen mordenite is most suitable in attaining decontamination 
factors (DF's) greater than 10* in a carbon dioxide atmosphere. Low 
concentrations of NOz, SO:, Iz, Kr, Xe, and NH,sCO2NHe have little 
detectable effect. Moisture, however, causes progressive decrease in 
the ability of the molecular sieve to delay *”’Rn. This effect is 
temporary; regeneration of the bed removes water and restores its 
ability to delay Rn. In laboratory scale experiments, an ave 
DF of 1.5 x 10° was attained with a 3.05-m bed at 12.8 m/min. No 
evidence was found to indicate that significant transport of °Rn 
daughters from the molecular sieve occurs. 
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51051 (ICP—1117) Technical Division quarterly progress report, 
January 1—March 31, 1977. Slansky, C.M. (ed.). (Idaho National 
Engineering Lab., Idaho Falls (USA)). May 1977. Contract EY-76- 
C-07-1540. 115p. Dep. NTIS, PC A06/MF AO1. 

Progress is reported in three categories: Fuel Cycle Research 
and Development, special materials production, and projects sup- 
porting energy development. Results are presented on the fluidized- 
bed calcination of high-level radioactive waste from the reprocessing 
of spent commercial nuclear fuel, on the post treatment of the 
calcine, and on the removal of actinide elements from the waste 
prior to calcination. Other projects include the development of 
storage technology for **Kr waste; a study of the h morden- 
ite catalyzed reaction between NO/sub x/ and ; the adsorption 
and storage of '°I on silver exchanged mordenite; physical proper- 
ties, materials of construction, and unit operations studies on the 
evaporation of high-level waste; the behavior of volatile radionu- 
clides during the combustion of HTGR graphite-based fuel; and the 
use of fission product ruthenium in uranium ore bodies. 
The long-term management of defense waste from the ICPP covers 
post-calcination treatment of ICPP calcined waste. Improvements 
are reported on the Fluorinel head end process for Zircaloy-clad 
fuels. Studies are included on nuclear materials security; application 
of a liquid-solid fluidized-bed heat exchanger to the recovery of 
geothermal heat; inplant reactor source term measurements; burnup 
methods for fast breeder reactor fuels; research on analytical meth- 
ods; and the behavior of environmental species of iodine. 


51052 (MLM—2420) Development of ultrafiltration and inorgan- 
ic adsorbents: January—March 1977. Koenst, J.W. Jr. (Mound Lab., 
Miamisburg, Ohio (USA)). 24 Jun 1977. Contract EY-76-C-04-0053. 
12p. . NTIS, PC A02/MF AO1. 

trafiltration media with and without the assistance of bone 
char filters were evaluated to determine their effectiveness in remov- 
ing radionuclides from contaminated solutions. Precipitants, resin, 
adsorbents, and inorganic adsorbents were studied to determine their 
effectiveness in decontaminating solutions. A study of the effects of 
radiation on ultrafiltration media was initiated. An ultrafiltration 
media pilot plant was ordered and is being installed. 


51053 (MLM-MU—77-62-0002) TRU waste cyclone drum incin- 
erator and treatment system. Quarterly report, October—December 
1976. (Mound Lab., = (USA)). 1976. Contract EY- 
76-C-04-0053. 29p. Dep. NTIS, A03/MF AOl1. 

FY-1977 saw the use of radioactively contaminated waste for 
the first time in testing the Cyclone Drum Incinerator. Appropriate 
modifications were made to the s to contain the contamination. 
As authorized by ERDA/D 


PR, the program for eae the 
volume of radioactive waste was expanded by the addition of two 
new tasks dealing with the immobilization of concentrated waste and 
the development of a reliable packaging system for the long-term 


storage of waste. This increase in the ae —_ reflects the 
to need to 


importance attached by the ERDA/DWM store 
concentrated waste in a highly inert form for long periods of time 
economically with the assurance that the waste will cause no hazard 
to the environment while in eo Progress on this work is 
reported under the three following headings: Cyclone Incinerator 
Development, Waste Immobilization Studies, and Acceptable TRU 
packaging for Interim Storage and/or Terminal Isolation. 


51054 (ORNL/TM—5888) Actinide partitioning and transmuta- 
tion program progress report, October 1, 1976—March 31, 1977. 
Blomeke, J.0.; Tedder, D.W. (comps.). (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. . Dep. NTIS, 
PC A05/MF AOl. ee * 

Experimental work on the 16 tasks comprising the Actinide 
Partitioning and Transmutation Program was initiated at the various 
sites. This work included the development of conceptual material 
balance flowsheets which define integrated waste systems supporting 
an LWR fuel reprocessing plant and a mixed (U-Pu) oxide fue 
refabrication plant. In addition, waste subsystems were defined for 
experimental evaluation. Computer analysis of partitioning-transmu- 
tation, utilizing an LMFBR for transmutation, was completed for 
both constant and variable waste actinide generation rates. 


51055 (PB—262648) Immobilization of hazardous residuals by 
tion. Annual letter technical report. Subramanian, R.V.; 

Mahalingam, R. (Washington State Univ., Pullman (USA). Coll. of 

Engineering). 30 Apr 1976. 46p. NTIS, PC A03/MF AOl. 

This research attempts to obtain proof of a novel concept of 
encapsulating hazardous wastes in a water-extensible polyester 
matrix to yield solidified products having rigid, light-weight shock 
proof structures which could be safely stored, transported and 
disposed of in burial grounds with minimal danger of environmental 
contamination. Progress is rted in two parts, one dealing with 
laboratory investigations another concerning semicontinuous 
= plant studies based on the results of small-scale experiments. 

¢ study, concerned primarily with low-level radioactive wastes, is 
also extended to other industrial chemical wastes. Experimental 
plans and procedures are described for the investigation of the 
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compatibilities of the wastes with the delicately balanced polymer- 
ization system. The laboratory studies are successfully extended into 
the pilot plant stage in a t plant constructed to achieve immobili- 
zation of the wastes in three steps: (1) batchwise preparation of the 
waste solution or slurry in an aqueous medium; (2) continuous 
emulsification by continuous, simultaneous addition of the waste 
solution/slurry and the —— polymer resin; and (3) solidifi- 
cation of the emulsion in small-volume cans by emulsion transfer 
from Step 2, on a sequential basis, followed rs initiator addition. 


51056 (PNCT—831-75-01, pp 72-78) Gel solidification of radio- 
active organic liquid waste. Sasaki, H.; Todokoro, A.; Kaya, A.; 
Koizumi, M. (Power Reactor and Nuclear Fuel Development Corp., 
Tokyo eegene, Sen | Jun 1975. 
ual progress report of Power Reactor and Nucle- 
ar Fuel Develo t Corporation, Tokai Works. Jul.-Dec. 1974. 
Some study was le on the solidification of organic liquid 
wastes by the use of a gelatinizer Gelall-D develo by the 
search Development Corporation of Japan. The Gelall-D, dibenzal- 
sorbit, is obtained by the condensation reaction between d-sorbit and 
benzaldehyde with the addition of some acid as catalyst and by 
gradual heating. The irradation test of the powered Gelall-D with a 
Co-60 source showed a satisfactory result, that is, no change oc- 
curred to the irradiated powder between 10 and 10° R. But it 
changed to somewhat yellowish color at 10° R. One such method of 
solidification is to add the gelatinizer in the form of powder to a 
certain oo of organic liquid waste, heat it to dissolve, and 
solidify the solution. The other method is to dissolve the gelatinizer 
in advance into N, N-dimethylformamide at room temperature to 
a 20% solution, and then to add this 20% solution to the 
= liquid waste at room temperature to solidify it. The cold- 
idified 30% TBP-dodecane was packed into a metallic container, 
and was left for about one year in a place with the maximum 
temperature change of 30 deg C. However, the configurational 
change of the stored material and the occurrence of evaporation 
were not observed. Hot solidification test was performed on TTA- 
xylene discharged from analytical process and TBP-dodecane ex- 
— from extraction process. The results of both methods were 
the same. 


51057 Method of removing uranium and its compounds from mine 
wastewaters and from solutions in hydrometallur- 
gical uranium ore treatment. Jilek, R.; Prochazka, H.; Kuhr, <.; 
Fuska, J.; Nemec, P.; Katzer, J. Czech Patent 155,830. 15 Nov 1974. 
3p. (In Czech). 

The separation of uranium and its compounds from mine 
wastewaters and from water solutions discharged from uranium ore 
hydrometallurgical treatment, and its eventual simultaneous concen- 
tration in the biomass during uranium ore technological processing 
are described. The solutions are replenished with nutrients necessary 
for the growth of microorganisms, mainly with nitrogen, carbon and 
phosphorus and inoculated with fungi. During submersion cultiva- 
tion, uranium incorporates in the mycelium, or is bound physico- 
chemically to the mycelium components. Together with these com- 
ponents, uranium is mechanically separated, i.e., by filtration, cen- 
trifugation or sedimentation. Organisms of the Fungi — 
class, mainly the Aspergillus and Penicillium genera are used for 
cultivation which may be continuous or semicontinuous. 


51058 Methods of removing uranium and its compounds from 
mine wastewaters. Jilek, R.; Prochazka, H.: Kuhr, 1; Fuska, J.; 
Conn P.; Katzer, J. Czech Patent 155,831. 15 Nov 1974, 4p. (In 
zec 

The separation is described of uranium and its compounds 
from mining wastewaters discharged from hguvematelinntin treat- 
ment of uranium ores, and from diluted water solutions formed 
during the technological processing of uranium compounds. Urani- 
um is sorbed to the added mycelium obtained on commonly used 
media by submersion or surface cultivation of the Fungi imperfecti 
class. It is then released by elution with acid or alkaline ts, 
such as alkaline carbonate or citrate solutions and dissolved; the 
mycelium is re-used following regeneration. Uranium sonption may 
also be effected using wet native ——— in the amount of 2.5 g/ 
100 ml solution or — dried mycelium in the amount of g.20 to 2.0 


g/100 ml added to the solution; pH is 2 to 7 and the mycelium/ 
solution contact time is 1 to 10 h. The dried mycelium may first be 
ee of water-soluble fractions before use. Mycelium discharged 


in the production of penicillin or of citric acid is used. 


51059 Deactivation and treatment of mine wastewaters and of 
aqueous solutions in uranium ore treatment and processing. 
Jilek, R.; Prochazka, H.; Fuska, J.; Nemec, P.; Katzer, J. Czech 
Patent 155,832. 15 Nov 1974, 2p. In Czech). 

‘description is presented of decontamination and purifica- 
tion of mine wastewaters and water solutions discharged from urani- 
um ore treatment and processin — and of the simultaneous removal 
and concentration of uranium-radium daughters, mainly of ***Ra and 
21°Pb. These elements are incorporated in the mycelium of microor- 
ganisms, such as those of the Fungi imperfecti class or are sorbed on 
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the mycelium surface. The mycelia are then mechanically separated 
from the decontaminated solution, e.g., by filtration, _centrifugation 
or sedimentation. The mycelium may be cultivated in the purified 
solutions to which nutrients are added, such as carbon, nitrogen and 
phosphorus in concentrations necessary for the growth of the micro- 
organisms used. The mycelium may be added to the purified solution 
either in the native or in the dried state. 


51060 Bitumization of natural sorbents used for processing radio- 
active wastes. Daiev, Khr.T.; Delchev, G.; Gradev, = D.; Prodanov, 
Ya. (Bylgarska Akademiya na Naukite, Sofia. Inst. za Yadrena 
Izsledvaniya i Yadrena Energetika). Yad. Energ.; 1: ‘iol. 107(1975). 
(In Bulgarian). 

The sorption of liquid radioactivity wastes containing cesium 
137, strontium 90 and cobalt 60 on klinoptilolite, vermiculite and a 
combined sorbent of clinoptilolite and vermiculite is investigated. 
The values obtained for the coefficients of cleaning when a com- 
bined sorbent is used are of the order of 10‘ for cesium 137 and 
cobalt 60 and of the order of 10° for strontium 90. Bituminization of 
the sorbents retaining radioactive isotopes is accomplished after the 
classical method (stirring) and the chill-mould method as well. The 
experimental data from the primary stage of testing of bitumen 
blocks obtained by stirring show that the rate of leaching of stron- 
tium 90 is higher than the rate of extraction of the other two 
radioisotopes. 


51061 Pre-treating device for recovering radioactive dilute gases. 
Kamiya, K.; Yusa, H.; Tsuchiya, H. (to Hitachi Ltd., Tokyo 
(Japan)). Japanese Patent 1976-86,700/A/. 27 Jan 1975. Sp. (In 
Japanese). 

The objective is to safely remove oxygen contained in radio- 
active waste gases without using er It is achieved by intro- 
ducing waste gas through a dehumidifier to an absorbing tower, 
where dilute gas and a part of oxygen are adsorbed with active 
carbon while a majority of oxygen is discharged into open air 
through a discharge pipe. The adsorbing tower, through which 
dilute gas passed, is supplied with nitrogen gas from a liquid nitrogen 
tank to thereby part oxygen. Then, a puized gas circulation closing 
circuit is brought into communication to cause the nitrogen gas to be 
circulated through the adsorbing tower and a dilute gas separating 
and recovering device. Kr-85 within the tower is purged by the 
nitrogen gas and then enriched and recovered in the dilute gas 
separating and recovering device. 


51062 Process for solidifying nuclear substances. Dosch, R.G. 
(to Energy Research and Development Administration, Washington, 
D.C. (USA)). French Patent 2,293,768/A/. 4 Dec 1975. 25p. (In 
French). 

Priority claim: 6 Dec 1974, US. 

The process described makes it possible to eliminate radionu- 
clide ions from radioactive aqueous solutions in a chemically stable 
solid form. It consists in placing -, solution in contact with a 
chemical compound having general formulation 
M'(Msub(x)Osub(y)Hsub(z)) in Which ve represents a cation and 
(Msub(x)Osub(y)Hsub(z)) an ionic species in which M is selected 
from among titanium, zirconium, niobium and tantalum, x is equal to 
not less than 2, O represents oxygen and H hydrogen. A reaction is 
performed giving a liquid solution and a chemically stable solid 
precipitate containing the radionuclide ions and leading to the subse- 
quent separation from the liquid solution. 


51063 Separation of rare gases by membranes. Ohno, M.; Mori- 
sue, T.; Ozaki, O.; Heki, H. “Tol okyo Shibaura Electric Co. Ltd., 
Kawasaki, Kanagawa (Japan). Research and Development Center); 
— T. (Tokyo Univ. (Japan)). Radiochem. Radioanal. Lett.; 
27: No. 5, 299-306(1976). 

From an environmental protection viewpoint it is problemati- 
cal to discharge into the atmos; —s radioactive rare gases, especial- 
ly Kr having a long half-life, contained in 4 from nuclear 
reactors and fuel reprocessing plants. Separation factor of silicone 
rubber membrane and cellulose acetate porous membrane have been 
measured in binary gaseous mixtures, N2-Kr or He-Kr. The possibil- 
ity of a new separation cell having a large separation factor was 
studied based on experimental results investigating series type and 
paralelled type cells. 


51064 Treatment of liquid radioactive wastes at the 
station. Khonikevich, A.A.; Yakushev, M.F.; Rybal’chenko, 
Permyakov, A.A. Isotopenpraxis; 12: No. 4, 177- -17% Apr ry te 
German). 
Translated from Izotopy v SSSR no. 37 p. 28. 
Decontamination of low-level liquid radioactive wastes in the 
Leningrad waste water processing plant is described. The plant has a 
capacity of 36,000 m*/year and works with a t process 
consisting of 1) tion and coprecipitation, 2) distillation with 
steam cleaning and 3) ion exchange using the resins KCI-2 and EDE- 
10P. Finally, operation costs are given. 
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51065 Discharge apparatus for filter assembly for radioactive 
contaminants, (to American Air Filter Co., Inc., Louisville, Ky.). 
Netherlands Patent 7,608,108/A/. 22 Jul 1976. 8p. (In Dutch). 

Priority 29 Sep 1975, USA. 

A discharge apparatus for filter assembly for radioactive 
contaminants is described. T filter assembly including a housing with 
at least one filter bed therein, the discharge apparatus including a 
first conduit in fluid communication with an outlet from the filter 
bed, a closed tank in fluid communication with the first conduit and 
a second conduit, the second conduit being in fluid communication 
with a vacuum means with a filter element disposed between the 
tank and the vacuum means. Upon activation of the vacuum means, 
the vacuum means pneumatically conveys the filter material from 
the filter bed. 


51066 Discharge apparatus for filter assembly for radioactive 
contaminants. (to to American Air Filter Co., Inc.). Netherlands 
Patent 7,609,110/A/. 17 Aug 1976. 8p. (In Dutch). 

Priority 26 Sep 1975, USA. 

A filter charging apparatus for filter assembly for removal of 
radioactive contaminants in a fluid stream is described. The filter 
assembly including a housing with at least one filter bed therein and 
the filter charging apparatus for adding filter material to the filter 
assembly includes a tank with an opening therein, the tank opening 
being disposed in flow communication with opposed first and second 
conduit means, the first conduit means in flow communication with 
the filter assembly housing and the second conduit means being in 
flow communication with a blower means. Upon activation of the 
blower means, the blower means pneumatically conveys the filter 
material from the tank to the filter housing. 


51067 (BNWL-tr—251) Past, present, and future of fixation of 

radioactive wastes in bitumen: history of the process. Dejonghe, P. 

May 1977. Translated from pp 9-17 of Bituminization of low and 

— radwaste. (CONF-760587—5). 1lp. Dep. NTIS, PC A02/ 
F AOl. 

From NEA seminar on the bituminization of low and medium 
level radioactive wastes; ay Belgium (18 May 1976). 

As with every system for fixation of radioactive wastes, 
bituminization has limits of application. These limits are known, and 
are related mainly to the stale activity, the content of soluble salts 
(which increases the leaching rate) and the content of nitrates 
(which at high concentrations could create a certain risk of fire). 
Nevertheless, the system has passed its tests and has given great 
service. Notably, a large number of types of radioactive wastes can 
efficiently be insolubilized, with great reduction in the final volume 
of the fixed material. 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 51049, 51051, 51053, 51054, 
51089, 52932, 52933, 53013, 53188 


51068 (BNL-NUREG—22838) Characterization of trench water 
at the Maxey Flats low-level radioactive waste disposal site. Weiss, 
A.J.; Francis, A.J.; Colombo, P. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 24p. (CONF- 
770512—15). Dep. NTIS, PC A02/MF AO1. 

From Symposium on management of low level radioactive 
ion Atlanta, Georgia, United States of America (USA) (23 May 
1 ’ 

Currently the United States Geological Survey is conducting 
a study of the hydrogeological and geochemical behavior of com- 
mercially operated low-level radioactive waste disposal sites. The 
data collected from this study will be used to establish criteria for 
selection of new sites for disposal of radioactive wastes. As part of 
this study, water samples from trenches at the Maxey Flats, Ken- 
tucky site were analyzed at Brookhaven National Laboratory to 
determine the source terms of the radionuclides and other compo- 
nents in solution in the trenches. Procedures for collection and 
filtration of the samples under anoxic conditions are described. The 
samples were analyzed for inorganic, radiochemical and organic 
constituents. The inorganic analysis includes the measurements of 
pH, specific conductance, alkalinity, and various cations and anions. 
The radionuclides were measured by the gross alpha, gross beta, 
tritium, and gamma activities, followed by specific measurements of 
strontium-90 and plutonium isotopes. The organics were extracted, 
concentrated, and identified by gas chromatography/mass spectrom- 
etry. Considerable quantities of organics were detected in all of the 
trench waters sampled. Specific organics were found in most of the 
trenches, however, the organic composition of the trench waters 
vary. The presence of a variety of organic compounds in trench 
waters suggest that they may play an important role in the transport 
of radionuclides. 


51069 (BNL-NUREG—50666) Evaluation of isotope migration: 


land burial water chemistry at commercially operated low-level radio- 
active waste disposal sites. Quarterly progress report, July—Septem- 
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ber 1976. Colombo, P.; Weiss, A.J.; Francis, A.J. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Apr 1977. Contract EY-76-C- 
02-0016. 23p. Dep. NTIS, PC A02/MF AOI. 

This is the second quarterly oT report of water chemis- 
try at commercially operated low-level radioactive waste di 
sites. The program is a joint investigation undertaken by the United 
States Nuclear Regulatory Commission and the United States Geo- 
logical Survey as part of a comprehensive plan to study the hydro- 
geological and geochemical behavior of existing commercially oper- 
ated low-level radioactive waste disposal sites. The analytical meth- 
ods that were used to concentrate, separate and identify organic 
compounds found in filtered trench water samples taken from 
Maxey Flats disposal site April 1976 are described. A variety of 
es compounds were isolated and identified in all of the trenches 
sampled. 


51070 (BNWL—2234) Preliminary concept of waste retrieval 
system: tank wall access using underground mining techniques for 
removal of radioactive waste (sludge, saltcake and Lawrence, 
R.C. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
Feb 1977. Contract EY-76-C-06-1830. 23p. Dep. NTIS, PC A02/MF 
AOl. 

Preliminary evaluation of conceptual underground mining 
systems to retrieve solidified high-level radioactive waste stored in 
the Hanford underground waste storage tanks was performed at the 
request of Atlantic Richfield Hanford Company. remotely con- 
trolled mining concept presented is designed to handle all forms of 
waste (solid objects, saltcake, sludge, liquid, and combinations there- 
of) from all sizes of waste tanks (500, to 1,000,000 gal) at a rate 
greater than 50 tons/day. It will be fully capable of remote oper- 
ation, and would be equipped to clip or saw internal metal compo- 
nents for tank access or structural component removal as required. 
The system is designed to transport waste material directly from the 
subsurface storage tanks to a surface waste transporting process. 


51071 (CONF-770512—17) Chemical properties of Pu, Am, Np, 
I, and Tc and their influence on migration. Friedman, A.M.; Fried, S.; 
Cohen, D.; Hines, J.; Strickert, R.; Sabau, C. (Argonne National 
Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 13p. Dep. 
NTIS, PC A02/MF AO1. 

From Symposium on management of low level radioactive 
a Atlanta, Georgia, United States of America (USA) (23 May 
1977). 

The migrational behavior of waste materials from a reposi- 
tory will depend upon the chemical characteristics of the various 
species and upon the chemical environment in which they are found. 
Therefore, it is important to understand the ——_ of these 
various species and it is also important to un id how these 
properties influence their behavior. The results of our empirical 
study of the migration of Pu, Am, Np, I, and Tc can be related to the 
chemical properties of these elements and show that the higher 
oxidation states are anionic and rapidly migrating. These results 
indicate that the chemical form and milieu are of primary impor- 
tance. It has been found that the cationic species migrate much more 
slowly and it was seen that several minerals act to bind even the 
anionic or oxidized forms. 


51072 (ERDA—77-42/2(Vol.2)) Alternatives for long-term man- 
agement of defense high-level radioactive waste. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Plant). 
May 1977. 25p. Dep. NTIS, PC A02/MF AO1. 

The purpose of this site-specific document is to describe the 
different alternatives along with their probable relative costs, risks, 
and uncertainties. A secondary purpose is to raise the issue of 
methodology for decisionmaking in nuclear waste management. The 
document does not attempt to arrive at any recommendations. 
Before any long-range waste management plan is implemented, an 
environmental statement will be —— to assess in detail the 
potential environmental impact of all the alternatives. 


51073 (JAERI-M—6749) Safety evaluation of the radioactive 
waste-cement composites, (4). Leaching behavior of ‘Cs in the 
crushed samples. Matsuzuru, Hideo; Wadachi, Yoshiki; Ito, Akihiko. 
(Japan Atomic Energy Research Inst., Tokyo). Oct 1976. 16p. Dep. 
NTIS (US Sales Only), PC A02/MF AOI. 

The leaching behavior of '*7Cs has been studied to evaluate 
safety of sea and ground disposal of the cement composites. The rate 
depends on flow rate of the external solution, icle radius and 
composition of the cement composite. The rat ermining step of 
the leaching in the dynamic condition is the internal diffusion 
through the matrix cement composite. The rate in the static condi- 
tion, on the other hand is controlled by external diffusion through 
the interface layer between solid and liquid. The cement composites 
containing mineral zeolite(25%) give very low a the 
leaching fraction is 0.001 - 0.02 for the portland cement and 0.001 - 
0.002 for the slag cement. 


51074 (NRPB-R—58) Revised oceanographic model to calculate 
the limiting capacity of the ocean to accept radioactive waste. Webb, 
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G.A.M.; Grimwood, P.D. (National Radiological Protection Board, 
Harwell (UK)). Dec 1976. 19p.p. Dep. NTIS (US Sales Only), PC 
A02/MF A0C1. 

This report describes an oceanographic model which has been 
developed for the use in calculating the capacity of the oceans to 
accept radioactive wastes. One component is a relatively short-term 
diffusion model which is based on that described in an earlier report 
(Webb et al., NRPB-R14(1973)), but which has been generalised to 
some extent. Another component is a compartment model which is 
used to calculate long-term widespread water concentrations. This 
addition overcomes some of the short comings of the earlier diffu- 
sion model. Incorporation of radioactivity into deep ocean sediments 
is included in this long-term model as a removal mechanism. The 
combined model is used to provide a conservative (safe) estimate of 
the maximum concentrations of radioactivity in water as a function 
of time after the start of a continuous disposal operation. These 
results can then be used to assess the limiting capacity of an ocean to 
accept radioactive waste. 


51075 (PB—263400) Evaluation of safety factors with respect to 
ocean disposal of waste materials. Zapatka, T.F.; Hann, R.W. Jr. 
(Texas Agricultural and Mechanical Univ., College Station (USA). 
Environmental Engineerin a Nov 1976. 105p. (TAMU-SG— 
77-202). NTIS, PC ”A06/MF AO 

Assessment of the risk a consequent environmental harm to 
the oceans is essential if ocean dumping is to be continued. The 
available literature, bioassay studies, and pertinent research concern- 
ing chronic effects and the risk they impose on the marine ecosystem 
was studied. The correlation between acute and chronic toxicities 
for known hazardous materials were investigated and defined. The 
variables defined to be of most importance are: Stage of develop- 
ment, concentration of toxicant, time of exposure, specific or non- 
specific reactions, lifetime of the compound, reactions with other 
chemicals, and bioaccumulation. The ranges of ratios for different 
conditions and situations or at least the ratios of acute to chronic 
toxicities for various classes of materials were determined. 


51076 (Y/OWI/SUB—4310/1) Celene epi geol- 
ogy evaluation of the Selma Group in western and northeast 
Mississippi for possible radioactive waste disposal. Gonzales, S. 
(Georgia Univ., Athens (USA). Dept. of Geology). Jun 1975. Con- 
tract W-7405-ENG-26. 104p. Dep. NTIS, PC A05/MF AO1. 

The following — cs are discussed: regional stratigraphy, 
lithologic characteristic-chalk sequences, structural geology settting, 
earthquakes and historical pot regional geomorphology, re- 
covery of geological resources, and groundwater hydrology. (LK) 


51077 (Y/OWI/TM—12) National waste terminal storage pro- 
gram. (Union Carbide Corp., Oak Ridge, Tenn. (USA). Office of of 
Waste Isolation). 1976. Contract W- 7405- ENG-26. 86p. (CONF- 
761231—1; CONF-761231—2; CONF-761231—3). Dep. NTIS, PC 
A05S/MF AOI. 

From American Association of State Geologists meeting; 
Dee” New Mexico, United States of America (USA) (14 


This document contains copies of the slides used in the 
presentation on the National Waste Terminal Storage program. (LK) 


51078 (Y/OWI/TM—20) Summary review of rock mechanics 
workshop on radioactive waste disposal. Carter, N.L.; Goodman, 
R.E.; Merrill, R.H. (State Univ. of New York, Stony Brook (USA). 
Dept. of Earth and on Sciences). 7 Feb 1977. Contract W-7405- 
G- . 15p. (CON: ne agli: ay Dep. NTIS, PC A03/MF AO1. 
From Rock mechanics review/workshop; Denver, Colorado, 

United States of America (USA) (16 Dec 1976). 

Presentations, critiques and recommendations for the dis: -y~ 
of commercial radioactive waste based upon an analysis of the 
information presented at the Rock Mechanics Review/Workshop, 
Denver, Colorado, December 16-17, 1976 are su . The 
workshop, comprised of both formal and informal sessions, with 
about 50 participants, was hosted by RE/SPEC Inc. and Dr. Paul F. 
Gnirk, President and was sponsored by the Office of Waste Isolation 
(OWD), led by Dr. William C. McClain. The panel of reviewers, 
responsible for this report, consisted of Neville L. Carter, Richard E. 
Goodman, and Robert H. Merrill. These 1 members were select- 
ed not only on the basis of their experience in various aspects of 
Rock Mechanics and Mining Engineering but also because they have 
had no previous active ery in problems concerning disposal 
of radioactive waste. way of a general comment, the review 
panel was very wens Pe imp with the Rock Mechanics 
research efforts, supported by OWI, on this problem and with the 
level of technical competence of those carrying out the research. 
Despite the rather preliminary nature of the results presented and the 
youth of the program itself, it is clear that the essential ingredients 
for a successful program are at hand, especially as regards disposal in 
natural salt formations. These include laboratory studies of appropri- 
ate rock deformation, numerical anal. of thermal and pn am me 
Stresses around openings, and in situ field tests. We shall comment on 
each of these three major areas in turn. We shall then offer recom- 


ERA VOL. 2, NO. 21 


mendations for their improvement, and, finally, we shall make more 
general recommendations for future considerations of the OWI 
radioactive waste disposal program. 


51079 ee ae United States program for the safety 
assessment of geologic of commercial radioactive wastes. 
Claiborne, H.C. (Union Carbide Corp., Oak Ridge, Tenn. (USA). 
Office of Waste Isolation). 1977. Cuswest W-7405-ENG-26. 19p. 
(CONF-770565—1). Dep. NTIS, PC A02/MF AOI1. 

From Workshop on risk analysis and geologic modelling; 
Ispra, Italy Qe May 1977). 

The safe disposal of commercial radioactive wastes in deep 

logic teemnations is the goal of the National Waste Terminal 

Storage ( (NWTS) Program. A comprehensive safety assessment pro- 
gram has been established which will proceed on a schedule consis- 
tent with the start-up of two waste repositories in late 1985. Safety 
assessment begins with selection of a disposal site; that is, all geolog- 
ic and hydrologic factors must indicate long-term stability of the 
formation and prospective isolation of wastes from circulating 
around waters for hundreds of thousands of years. The lon, ae 
stability of each site must be demonstrated by sophisticat 
mechanics analyses. To help provide answers on the mechanism and 
consequences of an unlikely breach in the integrity of the repository, 
a Waste Isolation Safety Assessment Program (WISAP) is being 
sponsored at the Battelle Pacific Northwest Laboratories. Methods 
and data necessary to characterize the safety of generic geological 
waste disposal concepts, which are to be applied in the assessment of 
specific sties, will be developed. Other long-term safety-related 
studies that complement WISAP are in progress, for example, bore- 
hole plugging, salt dissolutioning, and salt transport in vertical 
boreholes. Requirements for licensing are in the process of being 
formulated by the NRC. 


51080 (Y/OWI/TM—26) National waste terminal storage pro- 
gram bil . Asher, J.M. (ed.). (Union Carbide Corp., Oak 
Ridge, Tenn. (USA). Office of Waste Isolation). 30 Apr 1977. 
Contract W-7405-ENG-26. 75p. Dep. NTIS, PC A04/MF AOI. 
In February 1976, the ny Research and Development 

Administration (ERDA) announced a greatly expanded waste man- 
agement program for defense and commercial radioactive waste. In 
that announcement, ERDA indicated that the Oak Ridge Operations 
Office (ORO) of ERDA would have lead responsibility for overall 
coordination of the expanded commercial geologic disposal program 
and that an Office of Waste Isolation (OWI) would be created within 
Union Carbide Corporation-Nuclear Division (UCC-ND) with the 
responsibility for program management of that activity. This bibliog- 
7 hy lists many of the documents authored since 1958 by UCC- 

’s technical personnel, consultants, and subcontractors as part of 
= geologic waste disposal —— at Oak Ridge National Labo- 
ratory and the current National Waste Terminal Storage (NWTS) 
Program. Future editions will contain new documents as well as 
other prior-year documents which, because of our schedule, we 
were unable to identify, locate, and include in this first edition. 
Longer-range plans include broadening the scope of coverage to 
include documents authored by other Program participants. 
This edition, as well as future editions, will list cay Gm those documents 
that have been processed through ERDA's Technical Information 
Center for public availability from the National Technical Informa- 
tion Service, Spri ld, Virginia. Full reference and citation infor- 
mation appears only once, with various indexes provided for the 
convenience of the user. Report references are arranged by issuing 
organization with sequencing according to document numbers; refer- 
ences to journal articles and conference proceedings are arranged by 
issue date. 


51081 Disposal of toxic wastes. II. Poisonous and radioactive 
wastes. Boden, P.J. (Univ. of Nottingham, Eng.). Conserv. Recycl.; 1: 
No. 1, 119-128(1976). 

Radioactive and certain poisonous substances are genuine 
waste products which have to be stored and from which the general 
public must be protected. Certain poisonous and radioactive wastes 
arise as a result of industrial processes and many cannot economical- 
ly be used again or easily rendered harmless. Their disposal must 
therefore be permanent and under adequate control. Some suitable 
storage and disposal methods are described and possible future 
developments discussed. 


Application of borehole geophysics to the selection and 
monitoring of nuclear waste disposal gy Eager D.E. (Geological 
Survey, Denver). rg Sesion I IV, Paper B3.1-B3.7 of In Site charac- 
terization. Brown, W.S.; Green, S.J.; Hustrulid, W.A. (comps.). Salt 
Lake City; ae of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America “\ pe (25 Aug 1976). 
See CONF-760824—. 


Geophysical well logging provides in situ measuring tech- 


niques that can be used in conjunction with other geologic and 
hydrologic methods for evaluating and monitoring proposed and 
existing radioactive waste disposal sites. Gunvenlben pa le 





NOV. 15, 1977 


techniques provide useful data on lithology, porosity, and ground- 
water quality. The borehole televiewer is used for identifying frac- 
ture porosity that can have crucial bearing on the patterns of 
ground-water flow and, consequently, the migration of radionuclides 
associated with radioactive wastes. Borehole gamma spectrometry is 
used to identify and determine the concentration levels of artificial 
gamma-emitting radionuclides moving in the ground-water system. 
The artificial radioisotopes Co, '*Cs, and '*7Cs have been detect- 
ed in a monitoring research program conducted at some of the 
existing commercially and federally operated solid low-level radio- 
active waste-burial sites. Concentration levels as great as several tens 
of picocuries per gram have been measured. The detection timits of 
the borehole gamma spectrometry system now in use are of the 
order of 0.1 picocuries per gram. 


51083 Preliminary determination of mechanical properties on 
rock salt from southeastern New Mexico. Wawersik, W.R. (Sandia 
Labs., Albuquerque, NM); Callender, J.F.; Weaver, B.; Dropek, 
R.K. pp Session V, Paper C6.1-C6.7 of In Site Characterization. 
Brown, W.S.; Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake City; 
University of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

Determination of the mechanical properties of New Mexico 
rock salt is motivated by the intent of the U.S. Energy Research and 
Development Administration (ERDA) to isolate existing and antici- 
pated radioactive waste permanently from the environment. As one 
of various concepts under consideration, ERDA plans to construct a 
Waste Isolation Pilot Plant (WIPP) for transuranic and high level 
waste disposal experiments in the salt beds of the Delaware Basin in 
southeastern New Mexico. To support the design of this facility, a 
rock salt test program was initiated under the management of Sandia 
Laboratories. The purpose of this paper is to report the progress of 
this effort. The nature of the available material and the total test 
schedule for rock salt from southeastern New Mexico are outlined 
here. This discussion is followed by a description of new apparatus 
that was developed for this program. Finally, some preliminary 
results will be presented and discussed. Special emphasis was placed 
on the design and calibrations of equipment after consideration of 
the particular characteristics of rock salt and the resulting experi- 
mental requirements. 


51084 Some fundamental difficulties encountered in handling 
wastes and waste products from nuclear reactors. Workman, J.H.; 
Warner, B.J.; Smith, M.J. (Wright State Univ., Dayton, OH). pp 
181-186 of In Energy and the environment. Theodore, L. (ed.). 
Dayton, OH; American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

Three sites in the U.S. are licensed to accept high-level liquid 
wastes; Hanford at Richland, Washington; Savannah River near 
Barnwell, South Carolina; and the National Reactor Testing Site at 
Idaho Falls, Idaho. Since 1964, all new high-level liquid wastes are 
stored in double-shelled, steel-lined tanks, ranging in size from 55,000 
to 1.3 million gallons. Previously such wastes were stored in single- 
shelled tanks but, over the years, 20 leaks have released almost 
500,000 gallons. Methods of storing lower level wastes are described 
and methods of disposing still lower wastes to the ground or by 
grouting in hydraulically fractured rocks are described. Various 
methods of disposing of high-level wastes that are still under devel- 
opment are discussed briefly. The need for a permanent disposal 
program for such wastes is emphasized and certain criteria for such 
disposal are listed. (LTN) 


51085 Project ‘Nuclear Fuel Safety’, ERA (Foeren. Elektr. 
Ration. Anvaendning); 50: No. 2, 22, 25-26(1977). (In Swedish). 

The four Swedish power companies who build nuclear power 
stations are collaborating in a project ‘nuclear fuel safety’. A number 
of sub-projects will be carried out. The work will be concentrated 
on sub-projects concerned with the safe storage of nuclear waste, 
e.g. vitrification, encapsulation, storage-tank construction, corrosion, 
nuclear ‘rock’ density, ground water pollution, etc. An important 
sub-project is the richness analysis of the whole fuel cycle. The 
programme will be carried out over 1-1.5 years at an estimated cost 
of 30 million Swedish Kronor. 


51086 Radioactive wastes. Gauvenet, A. (CEA, 75 - Paris 
(France)). Rev. Energ.; 28: No. 290, 7-14(Jan 1977). (In French). 

The main characteristics of the radioactive wastes are re- 
called and the problems of the high activity wastes is specifically 
considered. The wastes produced by each type of reactors, the 
means develo; for a short term storage of liquid wastes, the 
processes studied for the solidification, and the anticipated solutions 
for a definitive storage are presented. 


51087 Nuclear power waste can be stored safely in rock forma- 
tions. Jngenioer-nytt; 13: No. 30, 11(15 Apr 1977). (In Norwegian). 
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At a press conference in connection with their lecture to the 
Norwegian Atomic Energy Society the authors stated that they can 
find no indications that the safety requirements set by the Swedish 
Government cannot be met. Test boring shows that the spreading of 
radioactive wastes from geological formations may be discounted. 
The wastes will be contained in glass and placed in special steel 
containers. The hazard is compared to that of naturally occurring 
uranium minerals. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 51006 


51088 (PB—262819) Effects of uranium mining and milling on 
ground water in the Grants Mineral belt, New Mexico. Kaufmann, 
R.F.; Eadie, G.G.; Russell, C.R. Translation of Ground Water; 14: 
No. 5, vp(1976). 14p. NTIS, PC A02/MF AOI. 

Ground-water contamination from uranium mining and mill- 
ing results from the infiltration of mine, mill, and ion-exchange plant 
effluents containing elevated concentrations of radium, selenium, and 
nitrate. Available data indicate that radium concentrations in the 
discharge waters of a producing mine tend to increase substantially 
as the ore body is developed. Whereas natural background radium 
concentrations are generally about several  pomenesge (pCi/}), 
100 to 150 pCi/l appear in the effluents of operating mines. The 
discharge of such highly contaminated mine effluents to streams and 
seepage from tailings ponds, creates a long-lived source of ground- 
water contamination. Seepage of mill tailings at two active mills 
ranges from 126,000 to 491,000 cu m/yr and, to date, has contributed 
an estimated 2400 Curies of uranium, radium, and thorium to the 
ground-water reservoir. Radium, selenium, nitrate and, to a lesser 
extent, uranium, are of most value as indicators of ground-water 
contamination. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 52585 


51089 (DP-MS—77-18) Model to project dose-to-man from 
buried solid waste. Wilhite, E.L. (Du Pont de Nemours (E.I.) and 
Co., Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract EY- 
76-C-09-0001. 17p. (CONF-770512—10). Dep. NTIS, PC A02/MF 
AOl. 

From Symposium on management of low level radioactive 
on Atlanta, Georgia, United States of America (USA) (23 May 
1977). 

To plan for the postoperational surveillance and control of 
the Savannah River Plant solid waste burial site, a model is being 
developed to simulate movement of radionuclides from buried solid 
waste through the environment to man. Results from the study of 
the model will be used to validate current operating limits for burial 
and to establish criteria for future surveillance and control. A 
preliminary model has been formulated to estimate the rate and 
extent of °°Sr movement through a set of aquatic (ground water, 
creeks, and river) and terrestrial (vegetation, animals, and dust) 
pathways. Estimates based on pessimistic assumptions show that 
drinking water from the shallow ground water table in the burial 
region is the critical pathway for dose-to-man. Current and planned 
experimental programs to refine model parameters will be presented. 


REGULATIONS 


51090 (ERDA—77-60) Report to the LMFBR Steering Commit- 
tee on resources, fuel and fuel cycles, and aspects. 
(Energy Research and Development Administration, Washington, 
D.C. (USA)). Jun 1977. 42p. Dep. NTIS, PC A03/MF AOI. 

This report attempts to bound the range of —— to 
resolving the issues associated with the nuclear fuel cycle by present- 
ing opposing views in a common format. It discusses alternatives 
within the nuclear fuel cycle and does not discuss nonnuclear 
electrical generation concepts. It is designed to identify key determi- 
nants and issues with regard to timing, economics, safeguards, and 
resource utilization and to provide an assessment of FBR alterna- 
tives. (DLC) 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 51031, 51622, 53594 


51091 (IAEA-R—1574-F) Procedures for the accounting and 
in research as related to the 
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December 1974 - 30 — 1976. Kotte, U.; Bueker, H.; Stein, G. 
(International Atomic Ener, rey y Agency, Vienna (Austria)). Jul 1976. 
60p. Dep. NTIS (US Sales ), PC A04/MF AOl1. 

In signatory states of the Non-Proliferation Treaty nuclear 
material is subject to the supervision of the International Atomic 
Energy Some. hay te IAEA safeguards concept intended for nuclear 
material has, so far, been yey applied to nuclear facilities 
of the nuclear fuel cycle. It is the aim of this report to consider the 
— of these control measures to a nuclear research centre. 

report refers to the concrete example of the Juelich Nuclear 
Research Centre (KFA). The particular features of a nuclear re- 
search centre and the handling of nuclear material in the KFA are 
described. A review is given of the various licence areas and 
permitted handling quantities as well as of the inventories and flow 
of nuclear material. The concept of a control system for a nuclear 
research centre satisfying the operator’s requirements, national re- 
quirement and international obligations at the same time is developed 
— these lines. The essential characteristic of the concept is a far- 
reaching clarity of the distribution of nuclear material items within 
the Nuclear Research Centre. The clarity desired will be achieved 
by means of an integrated accountancy system processing all neces- 
sary data with the aid of a central computer and remote terminals. 
The availability of information is based on differentiated material 
acountancy in conjunction with adequate measurement of nuclear 
material data. In the case of the KFA two groups are formed by 
research reactors and critical assemblies. Research institutes and 
central departments the permitted handling quantities of which do 
not exceed 5 eff.kg constitute a further group. Two further groups 
are formed for cases where the permitted handling quantities are 
above or below | eff.kg. The report shows the safeguards measures 
that can be applied in certain circumstances and conditions in a 
nuclear research centre. 


51092 (INIS-mf—3612) Decision-theoretical analysis of safe- 
guards in nuclear facilities. Avenhaus, R. (Mannheim Univ. 
(Germany, F.R.). Fakultaet fuer Volkswirtschaftslehre und Statis- 
tik). Dec 1974. 113p. (In German). Dep. NTIS (US Sales Only), PC 
A06/MF AOl1. 

30 refs.; with figs 

It is shown tee ‘the inspection poe can judge the material 
balance without having to account for the operator's data and for the 


possibility of adulteration of data by the operator. Instead, the 
variation of the true values of the materials contents comes into ro. 


which, in practice, may considerably reduce the quality o 
statement. In the case dealt with in the main part, it is assumed that 
the inspection group, after checking the operator's data by means of 
its own, independent measurements, is establishing the material bal- 
ance exclusively on the basis of the operator's data. In this case, the 
variation of the true values of the materials contents need not to be 
considered, but there is the possibility of data adulteration. Interme- 
diate solutions are also conceivable, e.g. the inspection group using 
its own measured data (after these have been used to check the 
relevant operator's data) to put up the material balance, and applying 
the data of the operator for the rest of the units of measurement. 
These solutions indeed limit the influence of variations of the true 
values, but they, again, make it necessary to take into consideration 
strategies of adulateration of data. These facts may be interpreted as 
a kind of complementarity: one of the two (undesirable) effects: 
variation of the true values and the possibility of data adulteration 
can only be pushed back at the price of increasing the influence of 
the other effect. 


51093 (JAERI-M—6719) ORACL program file for acquisition, 
storage and analysis of data in radiation measurement and nondestruc- 
tive measurement of nuclear material, vol. 2. Yagi, H.; Takeuchi, N.; 
Gotoh, H. (Japan Atomic dn Research Inst., Tokyo). 1976. 
87p. (In 5 cevgnese). Dep. NTI SUS Sales Only), PC AOS/MF AOI. 
The file contains 79 - tt for radiation measurement 

nondestructive measurement of nuclear material written in conversa- 
tional pongeeee uage ORACL associated with the GAMMA-III system of 
ORTEC Incorporated. It deals with data transfers between disk/ 
core/MCA/magnetic tape, edition of data in disks, calculation of the 
peak area, calculation of mean and standard deviation, reference to 
gamma-ray data files, accounting, calendar, etc. It also has a support 
system for micro-computer development. Usages of the built-in 
functions of ORACL are presented. 


51094 (LA-UR—77-1395) with dynamic material 
control subsystems. Severe, WR Hansen J ; Siebelist, R.; wv 
R.P.; Olson, W.M. (Los Alamos Scientific "Lab., N.Mex. 


1977. Contract. W-7405-ENG-3. 9p. (CONF-170656L 16 Den 


NTIS, PC A02/MF AO1. 
From Annual meeting of the Institute of Nuclear Materials 
rict of Columbia, United States of 


Washington, 
America (USA) (29 Jun 1977). 
Operation of a Dynamic Material Control (DYMAC) proto- 
Pe system has yielded some useful information for installing the 
system. We discovered a bias between two methods for measur- 
ing filtrates. Evaluation of a unit process dynamic balance brought to 
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light an ting procedure that weakens the accountability goals 

of the DYMAC system. We were able to correct both situations for 
the final system and learned that we must regularly monitor the 
system once it is operational for similar discrepancies. 


51095 (NTIS/PS—77/0175) Nuclear safeguards. 
Volume 2. 1975—February 1977 (a bibliography with abstracts). 
Report for 1975—Feb 77. Grooms, D.W. (National Technical Infor- 
mation ——n Springfield, Va. (USA)). Apr 1977. 149p. PC NO1/ 
MF NOl 

Supersedes NTIS/PS—76/0201. 

Citations cover the methods of safeguarding nuclear materials 
through effective management, accountability, nondestructive 
assays, instrumentation, and automated continuous inventory sys- 
tems. Problem areas and recommendations for improving the man- 

oe of nuclear materials are included. (This updated bibliogra- 
phy contains 143 abstracts, 56 of which are new entries to the 
revious — See also, NTIS/PS-76/0200, Nuclear Materials 
Setagnerds. Vol. 1. 1964-1974 (A title bibliography). 


51096 (PB—263702) Assessment of some safeguards evaluation 
techniques. Final report. Gref, L.G.; Rosengren, J.W. (Nuclear Reg- 
ulatory Commission, Washington, D.C. = Feb 1977. 16lp. 
(RDA- A-TR-5000-002). NTIS, PC A08/MF A\ 

The purpose of this study was to a the NRC with 
information on the availability and capability of current evaluation 
techniques to support safeguard regulations that emphasize perfor- 
mance requirements. Nine existing evaluation techniques were con- 
sidered. Four deal with material control, four with fixed site physical 
protection and one with transportation safeguards. All but one of the 
techniques (NBS-DPA) employ computer codes; most are closely 
tied to a data base associated with the technique. Not all of the 
techniques considered are fully available to a potential user; some are 
still in development and the extent of tested application and docu- 
mentation varies. Those aspects of the techniques bearing on avail- 
ability (input requirements, current status, extent of tested applica- 
tion, completeness of pos yaar pa and overall limitations on 
utilization) have been assessed and are s 


51097 (SAND—77-0075C) Nuclear facility safeguards systems 
modeling discrete event simulation. Engi, D. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. Sp. 
(CONF-770438—2). Dep. NTIS, PC A02/MF AO1. 

From 8. annual conference on modeling and simulation; Pitts- 
burgh, Pennsylvania, United States of America (USA) (21 Apr 
1977). 

The threat of theft or dispersal of special nuclear material at a 
nuclear facility is treated by studying the temporal relationships 
between adversaries having authorized access to the facility (insid- 
ers) and safeguards system events by using a GASP IV discrete 
event simulation. The safeguards system events—detection, assess- 
ment, delay, communications, and neutralization—are modeled for 
the general insider adversary strategy which includes degradation of 
the safeguards system elements followed by an attempt to steal or 
disperse s; nuclear material. The performance measure used in 
the analysis is the estimated probability of safeguards system success 
in countering the adversary based upon a predetermined set of 
adversary actions. An exemplary problem which includes generated 
results is presented for a hypothetical nuclear facility. results 
illustrate representative information that could be utilized by safe- 
guards decision-makers. 


51098 (SAND—77-0082) User’s guide for evaluating physical 

of nuclear facilities by the EASI method. Bennett, 
H.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1977. Con- 
tract EY-76-C-04-0789. 74p. (NUREG—0184). Dep. NTIS, PC 
A04/MF AOl1. 

This handbook is a guide for evaluating physical security of 
nuclear facilities ee ‘Estimate of Adversary uence Inter- 
—— (EASI)” met and a hand-held programmable calculator. 

The handbook is intended for use by personnel at facilities where 
special nuclear materials are used, processed, or stored. It may also 
be used as a design aid for such Viacilities by potential licensees. 


51099 gy ekg y hg = Laboratories plutonium pro- 
tection og a , E.A.; Miyoshi, D.S.; Gutierrez, F.D. 
(Sandia Labs. ue, N. Nites. 2USA)). 1977. Contract EY-76- 
acs. 9. 7. (C (CONF: 


Dep. NTIS, PC A02/MF AO1. 
—— Soft Or Institute of Nuclear Materials 
America (USA) @9 Jun 1977). 


rict of Columbia, United States of 
tories is developing an improved plutonium 
protection system (PPS) to demonstrate new for enhancing 


system to offer greater protection against pe Ed 
theft attempts. Prototype systems are being constructed at Hanford, 
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Washington and Albuquerque, New Mexico and will be subjected to 
a comprehensive testing and evaluation program. 


51100 (SAND—77-0863C) Closed-loop safeguards control of 
plutonium transfer and sampling operations. Sonnier, C.S. (Sandia 
Labs., Albuq — N.Mex. (USA)). 1977. Contract EY-76-C-04- 
0789. 20p. "(co -770656—12). Dep. NTIS, PC A02/MF AOI. 
From Annual meeting of the Tnstitute of Nuclear Materials 
Management; Washington, District of Columbia, United States of 
America (USA) (29 Jun 1977). 
safeguards closed-loop control system for plutonium nitrate 
transfer and sampling operations is described. This system, currently 
being developed by Sandia Laboratories, assures that all operational 
steps are performed in a predefined sequence and by the properly 
outhosane | individuals. A variety of protective elements are used in 
conjunction with computer controls and checks to rapidly detect 
unauthorized activities and active controls, delays, or, where neces- 
sary, request response force actions. In-depth protection is provided 
po Ae theft and diversion, particularly by individuals with autho- 
rized plant access. While this system is designed specifically for 
transfer and sampling of plutonium nitrate, the basic concepts are 
applicable to theft and sabotage protection of other operations 
involving SNM as well as facility vital systems. 


51101 (SAND—77-0896C) Design of an engineered safeguards 
system for a mixed-oxide fuel fabrication facility. Winblad, A.E.; 
McKnight, R.P.; Fienning, W.C.; Fenchel, B.R. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Jun 1977. Contract EY-76-C-04-0789. 14p. 
(CONF-770656—11). Dep. NTIS, PC A02/MF AO1. 

From Annual meeting of the Institute of Nuclear Materials 
Management; Washington, District of Columbia, United States of 
America (USA) (29 Jun 1977). 

Several Engineered Safeguards System concepts and designs 
are described that provide increased protection against a wide spec- 
trum of adversary threats. An adversary sequence diagram that 
outlines all possible adversary paths through the safeguards elements 
in a mixed-oxide fuel fabrication facility is shown. An example of a 
critical adversary path is given. 


51102 (UCRL—79215(Rev.1)) Target identification procedure 
for plutonium reprocessing facilities. Sacks, I.; Maimoni, A.; Adams, 
R. (California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Jun 1977. Contract W-7405-ENG-48. 13p. (CONF-770656—1). Dep. 
NTIS, PC A02/MF AO1. 

From Annual meeting of the Institute of Nuclear Materials 
Management; Washington, District of Columbia, United States of 
America (USA) (29 Jun 1977). 

Lawrence Livermore Laboratory has developed, as a portion 
of the Nuclear Regulatory Commission Material Control Project, a 
methodology for identifying and a probable adversary targets 
in a plutonium reprocessing facility. This ranking is based on the 
“atractiveness” of the target material to an adversary. The basic 
subjective nature of this attractiveness has been made more rigorous 
and is based on the use of multiattribute utility theory and the inputs 
of knowledgeable experts. Once the attractive materials have been 
identified, the possible flow paths which could lead to diversion can 
be determined. A computer code has been developed which will 
automatically determine these flow paths from information con- 
tained within the plant process piping and instrumentation diagrams. 


51103 (UCRL—79217(Rev.1)) Modeling of adversary action for 
safeguards effectiveness assessment. Lambert, H.E.; Lim, J.J. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). Jun 
1977. Contract W-7405-ENG-48. 14p. (CONF-770656—5). Dep. 
NTIS, PC A02/MF AO1. 

From Annual meeting of the Institute of Nuclear Materials 
Management; Washington, District of Columbia, United States of 
America (USA) (29 Jun 1977). 

In the procedure for the assessment of material control sys- 
tems being developed at Lawrence Livermore Laboratory, one of 
the major requirements is the systematic development of adversary 
action sequences and stimuli. Stimuli refer to the disturbances in 
state or process variables that occur as the result of adversary 
activity, such as diversion or concealment activities. This paper 

resents an - proach to generate adversary action sequences on the 
basis of theory and fault tree analysis. The resulting stimuli 
maeae from these sequences. 


51104 Yaderno-fizicheskie metody ~~ vy 
veshchestv. (Nuclear physics methods for the control o 
materials). Frolov, V.V. Moscow; Atomizdat (1976). oe 
Methods of nuclear-physical check of content of fissionable 
substances, which permit automation of measurements with appara- 
tuses, were given. The following methods of check are discussed 
according to its own a and my radiations; according to yield of 
neutrons upon spontaneous fission and to their yield in reactions of 
type ( (a,eta according to instantaneous and delayed radiation upon 
fission; with a-absorptiometer. The book was desi for a 
ap range ag specialists in atomic industry, such as application of 


can a 
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nuclear-physical methods of nondestructive check of uranium and 
plutonium in different environments, materials, and products. 


ADMINISTRATIVE AND REGULATORY 


51105 (PB—262195) White-collar challenge to nuclear safe- 
guards. Final report. Edelhertz, H.; Walsh, M. (Battelle Human 
Affairs Research Center, Seattle, Wash. (USA)). Jan 1977. 80p. 
NTIS, PC A05/MF A0O1. 

This study defines the of the threat to safeguards 
systems posed by the white-collar adversary who uses complex 
schemes employing guile and deception rather than force, to attem 
diversion of nuclear materials. Its aim has been to explore 
potential capabilities and dangers presented by this adversary both in 
terms of the specific attributes of the threat he poses, and in light of 
the unique regulatory structure and evolutionary development of the 
civilian nuclear field. 


SOURCES 


REFER ALSO TO CITATION(S) 53524, 53525 


PROCESSING 


REFER ALSO TO CITATION(S) 53526, 53527, 53528, 53529, 53530 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 


51106 (UCRL-Trans—11249)  Stabilized-wavelength _laser. 
Itzkan, IL; Pike, C.T. Jun 1977. Translation of French Patent 
2,258,723. 17p. Dep. NTIS, PC A02/MF AOI. 

The invention involves the stabilization of the wavelength of 
a laser and, in particular, a system to precisely maintain the frequen- 
cy of a laser beam at an absorption line of an isotope. The system is 
applicable to laser isotope separation. (TFD) 


HEAVY WATER PRODUCTION 


51107 (Juel—1342) Deuterium- and '*O-content in the cooling 
water of power station cooling towers. Heimbach, H.; Dongmann, G. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Chemie). Sep 1976. 99p. (In German). Dep. NTIS (US Sales Only), 
PC A05/MF A0O!. 

9 tabs.; with ~ pts and refs. 

The 0-18/0-1 d D/H isotope ratios cm water from two 
different cooling towers were determined by mass spectrometry. 
The observed isotope fractionation corres; to that known from 
natural evaporation or transpiration processes: os tower I: 
delta(D) = 46.8 per thousand, delt(""O) = per thousand 
cooling tower II: delta(D) = 33.9 per thousand raceatoy yo ty = 5.7 per 
thousand Evaluation of simple compartment models of a cooling 
tower and a distillation device suggests that there exists some isotope 
discrimination within the open trickling unit of a cooling tower 
analogous to that in a rectification column. In a real cooling tower, 
however, this effect is ae by the recycling of the 
cooling water, resulting only in a enrichment of the heavy 
isotopes. This can be understood as the result of three partial effects: 
1) a fractionation in the vapor pressure equilibrium, 2) a kinetic 
effect due to diffusion of the water vapor into a turbulent atmo- 
sphere, and 3) an at which is proportional to relative 
humidity. This low enric t of the heavy isotope excludes the 
technical use of cooling towers as isotope separation devices. 


RADIATION SOURCES 


DESIGN AND FABRICATION 


51108 Plural beam electron gun assembly. Stratton, M.G. (to 
GTE Sylvania Inc.). US Patent 4.028, 581. 7 Jun 1977. Filed date 24 


Jun 1976. 10p. } 
The invention relates to a cathode ray tube plural-beam-in- 
beam currents 


line bi-potential electron gun assembly, prenernn Leen. Sy 
gun structures to 


of differing pe manifests structurall 

partie oguthss = landings at the screen that are evidenced 

substantially equi-sized thereby — improved resolution 
eq spots pro hes 


and brightness of the screen 
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embody modifications of the related focusing and accelerator elec- 
trodes of the ive guns to provide a partial telescoping ar- 
rangement for effecting the discrete placement, forming shield- 
SS ee ing lenses. The three lenses so formed are in 
different planes in partial overlapping axial relationship. 


OTHER INDUSTRIAL USES 


51109 (AD-A—036905) Waste oil burn-off in Goast Guard 
power plants- diesel piston ring wear study by radioactive 
techniques. Interim report Jun 75-Mar 76. Storment, J.O.; Sherrard, 
J.R. (Southwest Research Inst., San Antonio, Tex. (USA). t. of 
Engine and Vehicle Research). Jul 1976. Contract DOT- -920. 
44p. (SWRI-AR—1105). NTIS, PC A03/MF AO1. 

The work rted here is the final effort in a study to 
determine the feasibility of burning waste crankcase lubricating oils 
in Coast Guard powerplants. Specifically, the rey — here 
was to determine if burning a mixture of used lube oil diesel fuel 
in a two-stroke cycle diesel engine resulted in increased rates of ring 
wear relative to that observed with standard fuel. Piston ring wear 
rates were measured by the radioactive tracer technique. Four top 
compression rings of a Detroit Diesel 6-71 engine were made radio- 
active, and the wear particles present in the crankcase oil from these 
rings were measured by ma ray spectrometry. In 210 hours of 
operation, using diesel fuel with used lube oil up to 10% by volume, 
no increased wear rates were measured. The engine was di - 
bled upon test completion, and the wear and deposit build-up on 
critical engine components were nominal for this type of engine and 
total operating hours. (Author) 


51110 Device for measuring wear by radioactive radiation. 
Gerve, A.; Haury, H.; Lausch, W. (to Gesellschaft fuer Kernfors- 
chung mbH). US Patent 4,027,157. 31 May 1977. Priority date 20 
Feb 1975, German, Federal Republic of (F.R. Germany). vp. 

A device for measuring the wear of a radioactively marked 
machine component is described. The wear is measured by sensing 
the presence of radioactive wear fragments in a lubricant that has a 
flow-through chamber; an inlet for tangentially introducing the 
lubricant into the flow-through chamber; a radiation detector at least 
partially surrounded by the flow-through chamber; and an outlet for 
removing the lubricant from the flow-through chamber. The device 
further includes an outer hollow cylinder having a closed radial end 
face; an inner hollow cylinder having a closed radial end face and an 
outer diameter which is smaller than the inner diameter of the outer 
hollow cylinder. 


ISOTOPIC POWER SUPPLIES 
REFER ALSO TO CITATION(S) 52109 


51111 (COO—3043-28) Artificial Heart Development Program. 
Phase III. Quarterly progress report, January 1, 1977—March 31, 
1977. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Ad- 
vanced Energy Systems Div.). 1977. Contract EY-76-C-02-3043. 
39p. - S, PC A03/MF AO1. 

echnical progress and accomplishments on the active pro- 
gram tasks for the reporting period are presented. At the start of this 
re ~ ee the work program was directed to the completion 
of the IVBM system and the design of the Mark I Prototype System. 
As of February 1, 1977, however, the program was redirected, by 
ERDA decision, to provide an orderly phase out to be concluded by 
September 30, 1977. The aim of the present work plan is to provide 
as much useful information as possible. (TFD) 


51112 (LA—6825-PR) Environmental and radiological safety 
studies. Interaction of a pio, heat sources with terrestrial and 
aquatic environments. Quarterly progress report, January 1—March 
31, 1977. Waterbury, G.R. (comp.). (Los Alamos Scientific Lab., 
N.Mex. (USA)). May 1977. Contract W-7405-ENG-36. 27p. Dep. 
NTIS, PC A03/MF AOI1. 

The containers for ***PuO, heat sources in radioisotope ther- 
moelectric generators are designed with large safety factors to 
ensure that they will withstand reentry from orbit and impact with 
the earth and safely contain the nuclear fuel until it is recovered. 
Existing designs have proved more than adequately safe, but the 
Office of the Assistant Director for Space Application of the ERDA 
Division of Nuclear Research and Applications continually seeks 
more information about the heat sources to improve their safety. The 
work discussed here includes studies of the effects on the heat source 
of terrestrial and aquatic environments to obtain data for design of 
even safer systems. The data obtained in several ongoing experi- 
ments are presented; these data tables will be updated quarterly. 
Discussions of details of the experimental testing are minimized, and 
they will be largely itive in succeeding reports to emphasize the 
main purpose, compilation of i 
experiment. This compilation includes data from i 
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chamber experiments that simulate terestrial conditions, experiments 
to measure dissolution rates, soil column experiments to mea- 
sure sorption of plutonium by soils, and several aquatic experiments. 


51113 (ORNL/TM—5882) Isotopic power materials develop- 
ment. Quarterly progress report for ending December 31, 1976. 
Schaffhauser, A.C. (Oak Ridge National Lab., Tenn. (USA)). Jun 
1977. Contract W-7405-ENG-26. 107p. Dep. NTIS, PC A06/MF 
AOl. 

Research progress is reported on: (1) high-temperature alloys 
for space isotopic heat sources; (2) physical and mechanical metallur- 
gy of heat source containment materials; (3) ‘**Cm fuel develop- 
ment; (4) terrestrial radioisotope applications; (5) selenide isotope 
generator system support; (6) isotope Brayton system materials sup- 
port; and (7) space nuclear flight systems hardware. (TFD) 


51114 (TID—27671) Biomedical engineering support. Progress 
report, August 15, 1976—May 15, 1977. Kolff, W.J.; Olsen, D.B. 
(Utah Univ., Salt Lake City (USA)). May 1977. Contract EY-76-S- 
02-2155. Sip. Dep. NTIS, PC A04/MF AO1. 

A total of 41 ERDA Artificial Hearts have been implanted 
since the initiation of the ERDA Artificial Heart Program. i 
the period covered by this report, August 15, 1976 to May 15, 1977, 
8 total heart replacement experiments have been performed in calves 
using the ERDA Blood Pump powered by an electric motor im- 
planted in the abdomen. The average survival time for these 8 
experiments was 162 hours (6.8 days). Significant advances have 
been achieved in the mechanical, oo and physiological areas. 
This year the oil-filled blood pump called the Implantable Version of 
the Bench Model (IVBM) was delivered by Westinghouse for in 
vivo studies at the University of Utah. Experience is being gained in 
the assembling and surgical implantation of this device. Several of 
— — have been implanted and a 37 day survivor has been 
achieved. 


HYDROGEN 


51115 (NTISUB/A/023—76-004) Quarterly literature review of 
hydrogen energy. A bibliography with abstracts, fourth quarter 1976. 
(New Mexico Univ., Albuquerque (USA)). 31 Dec 1976. 40p. of 
New Mexico, Albuquerque. 

This bibliography contains a list of the latest papers dealing 
with advancements in the hydrogen energy fields. (LK) 


PRODUCTION 


51116 Method of hydrogen production. Becker, F.; Jaeger, P. (to 
Siemens A.G.). German(FRG) Patent 2,521,090/A/. 25 Nov 1976. 
1p. (In German). 

1 


The release of hydrogen by chemical reaction of suitable 
metals in aqueous hydrochlorid acid is known. If this hydrogen 
release is to be used eg for supplying variable Hz fuel cells in the 
power delivery, then the addition of the metals reacting with the 
aqueous salt solution must be controllable. In order to achieve this, 
the invention suggests that the metal be used in the form of ee 
Ne ee ee oes eS uced 
to the salt solution. The claims below concern the details of the 
hydrogen tor, particularly its non-electronic, automatic con- 
trol of the hydrogen release in dependence of the hydrogen consum- 
er. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 51197, 52071, 52110 


THERMOCHEMICAL PROCESSES 


51117 (UCRL—79098(Rev.1)) Recent developments in the engi- 
neering and chemistry of the ZnSe thermochemical 
Otsuki, H.H.; Pearson, R.K.; Krikorian, O.H. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 19 May 1977. Con- 
tract W-7405-ENG-48. 9p. (CONF-770804—5). Dep. NTIS, PC 
A02/MF AO1. 

ing confer- 


From 12. intersociety energy conversion engineering 
ence; Washington, District of Columbia, United States of America 
(USA) (28 Aug 1977). 
improved version of the ZnSe thermochemical cycle for 
uction is described. We also present recent i 
1: high temperature steam 7 of liquid ZnCl, and 
. A preliminary design of a 


hyd ~ 
ydrogen 
on the 
on the kinetics of decomposition of H2 
based on the improved cycle =e to examine its 


process 
overall thermal efficiency and to derive hydrogen production costs. 
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Conceptual designs for several critical equipment items are shown 
and their special features discussed. Overall thermal efficiency of the 
cycle depends strongly on our ability to recover reaction heats and 
match them with process heat requirements. Thermal efficiency of 
the cycle is estimated to be about 42 percent and estimated cost for 
hydrogen production is about $13/GJ. 


51118 (UCRL—79368) Chemical and process design studies of 
thermochemical cycles for hydrogen production. Krikorian, O.H.; 
Pearson, R.K.; Otsuki, H.H.; Elson, R.E. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 13 Apr 1977. Contract W- 
= -ENG-48. 17p. (CONF-770436—1). Dep. NTIS, PC A02/MF 
From Thermochemical hydrogen research meeting; Oak 
Ridge, Tennessee, United States of America (USA) (18 Apr 1977). 
The ZnSe thermochemical cycle has been modified recently 
to convert ZnCle directly to ZnO and reduce the amount of ZnSO, 
that needs to be decomposed at high temperatures. The modified 
cycle shows significant advantages in efficiency and process design. 
Exploratory research on the reaction, ZnCh(l) + H2O(g) yields 
ZnO(s) + 2 HCli(g), showed the reaction rate to be quite rapid; i.e., 
53 percent of equilibrium being attained in 2s at 800°K. Detailed 
research has also been conducted on the kinetics and mechanism of 
decomposition of H2Se. A process design and economic analysis of 
the modified cycle indicates the following: overall thermal efficiency 
is approximately 42 percent, and hydrogen production cost is ap- 
proximately $13.22/10® kj in 1976 dollars for a plant producing 
27,000 kg H2/h. In the CH;—CH3OH cycle, attempts thus far to 
convert CHsOH to CH, by reaction with metal oxides and SO2 have 
led to unacceptably high amounts of HzO, COz and organic com- 
pounds as by-products. In future studies on this cycle, the lower 
=— of As, Sb, and V will be explored as reducing agents for 
H. 


51119 Method for the production of hydrogen and oxygen with 
the aid of iron, chlorine, hydrogen, and oxygen. Knoche, K.F.; Schul- 
ten, R. (to Rheinische Braunkohlenwerke A.G.). German(FRG) 
Patent 2,336,017/A/. 27 Feb 1975. 10p. (In German). 

1 fig. 

The two process steps: Cle splitting from FeCls and the O2 
yield from the reaction of chlorine and water of the four-stage iron- 
chlorine cycle process for thermochemical water splitting using 
nuclear process heat, known from the literature, are extremely 
difficult to carry out from the engineering aspect. According to the 
invention, these difficulties are overcome by coupling an additional 
Mg and an additional Cu solid bed to the Fe bed. These solid beds 
are connected in parallel on the one side and have valves on the 
other side which can be operated in suitable sequence. Numerous 
such three-combinations of solid beds are to enable a continuous 
operation of the whole system. The number of individual steps, 
which are more closely explained in the patent, is at least increased 
to 8, however, the advantage is found in the easy engineering 
realization. 


51120 Method for thermochemical decomposition of water. Abra- 
ham, B.M.; Schreiner, F. (to Energy Research and Development 
gama US Patent 4,002,729. 11 Jan 1977. Filed date 6 Apr 
1 6 


. Op. 
PAT-APPL-674, 199. 
Water is thermochemically decomposed to produce hydrogen 


by the following sequence of reactions: KI, NHs, CO2 and water in 
an organic solvent such as ethyl or propyl! alcohol are reacted to 
produce KHCOs; and NH,I. The KHCOs is thermally decomposed 
to K2COs;, HzO and CO:, while the NHiI is reacted with Hg to 
produce Hglz, NHs and He. The K2CO; obtained by calcining 
KHCOs; is then reacted with Hgl: to produce Hg, KI, CO and Oz. 
All products of the reaction are recycled except hydrogen and 
oxygen. 


51121 Thermochemical process for the production of hydrogen 
using chromium and barium compounds. Bamberger, C.E.; Richard- 
son, D.M. (to Energy Research and Development Administration). 
US Patent 4,005,184. 25 Jan 1977. Filed date 24 Jul 1975. 6p. 

PAT-APPL-598,918. 

Hydrogen is produced by a closed cyclic process involving 
the reduction and oxidation of chromium compounds by barium 
hydroxide and the hydrolytic disproportionation of BazCrO, and 
Bas(CrO,):. 


51122 Process for producing hydrogen and oxygen. Sata, S.; 
Ikezoe, Y. (to Japan Atomic Energy Research Inst.). US Patent 
4,029,754. 14 Jun 1977. Priority date 18 Jul 1974, Japan. 8p. 

A closed cycle process produces hydrogen and oxygen from 
water by use of manganese chloride and carbon dioxide. The four 
reactions of the cycle are: 1. MnCl + CO: yields MnO + CO + 
Ch; 2. CO + HzO yields CO2 + Hz; 3. MnO + 2 HCl yields MnCh 
+ H2O; 4. Ck + HO yields 2HCI + '/2 O:. 


HYDROGEN 


STEAM REFORMER PROCESSES 


51123 Effects of carbonation and hydrothermal treatments on 
some pro es of calcium monoaluminate mortars. Mills, B. E. 
Hughes, D.O. (Univ of Keele, Engl). J. Appl. Chem. Biotechnol.; 26: 
No. 9, 506-512(Sep 1976). 

To produce suitable catalyst supports for the steam reforming 
of hydrocarbons, the effect of curing calcium monoaluminate in both 
steam and carbon dioxide is investigated. The green strengths of 
steam cured samples were no higher than those of air-cured samples, 
but the strengths under steam reforming conditions (850 C in steam) 
were very much higher. The green strengths of carbon dioxide 
cured samples were higher than those of air cured samples and under 
steam reforming conditions the strengths were similar to those of the 
steam cured samples. An explanation of the behavior is proposed in 
terms of the hydration mechanisms and the reactivities of the decom- 
position products. 9 refs. 


BOSCH PROCESS 


51124 Method of hydrogen production. Lukas, S.; Zirker, G.; 
Opp, K.; Schulze, G. (to BASF A.G.). German(FRG) Patent 
1,542,632/B/. 16 Dec 1976. 4p. (In German). 

The invention deals with physical-chemical methods of pro- 
ducing copper catalysts for CO conversion. According to the inven- 
tion, the activity stability in continuous operation is to be increased 
and impurities of the CO-containing gas are to have no harmful 
influence due to hydrogen sulphide and/or prussic acid, by using 
catalyst carriers consisting of mixtures of aluminium hydroxides 
and/or oxides and/or calcium carbonate and/or magnesium carbon- 
ate with zinc oxide. The catalyst preparation is explained by 5 
examples. 


COAL GASIFICATION 
REFER ALSO TO CITATION(S) 52110 


STORAGE 


CHEMISORPTION 


51125 (BNL—S50589) Pressure-drop-fluid-flow correlation for 
fixed beds of small, irregularly shaped particles. Rosso, M.J. Jr.; 
Strickland, G.; Milau, J.S. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Nov 1976. Contract EY-76-C-02-0016. 3ip. Dep. NTIS, PC 
A03/MF A011. 

An equation, derived from experimental data, was developed 
to describe the pressure-drop-flow relationship in fixed beds of small, 
irregularly shaped particles. Within test limits the calculated and 
measured values agreed within 6 percent. Because this study was 
undertaken to solve a particular problem, it is specialized and the 
range of parameters is fairly restrictive. All experimental runs were 
made with beds of particles with an average particle diameter 
ranging from 4.8 to 45 um and hydrogen flow rates of 3.11 x 10~* to 
1.52 x 10°’ SCFM/in.? With one exception the bed material was 
deactivated FeTi hydride or unhydrided FeTi alloy; one run was 
made with SiC powder, which has approximately the same particle 
shape and surface characteristics as FeTi. The pressure-drop data 
were used in the design of a hydride reservoir to determine the 
spacing of porous-metal tubes which serve as particle-barrier filters 
in the bed. 


CRYOGENIC 
REFER ALSO TO CITATION(S) 52469 


51126 (N—77-10384) Cryogenic hydrogen/helium storage and 
supply system, phase 1. Final report. Norman, R.H.; Raynor, R.D. 
(AiResearch Mfg. Co., Los Angeles, Calif. (USA)). 3 "Feb 1976. 
Contract NAS8-30574. 98p. (NASA-CR—150030; REPT—75- 
11607). NTIS, PC AO5/MF AOI. 

An existing cryogenic tank was refurbished, microspheres 
were installed in the tank annulus, and the thermal performance of 
the unit was tested. The performance data was compared with NRC- 
2 multilayer insulation and low emittance aluminized surfaces in- 
stalled in tanks of the same basic design. The cryogenic tank modi- 
fied during the program was originally designed for the Manned 
Orbiting Laboratory (MOL) Program, and subsequently modified by 
vacuum-depositing aluminum on all annulus surfaces and leaving out 
the NRC-2 multilayer insulation. It is concluded that the application 
of aluminized-microsphere insulation is not yet very predictable for 
tank design purposes, especially at LH2 temperature and in the 
presence of a vapor-cooled shield. (Author) 
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TRANSPORT 


51127 Hydrogen: energy carrier of the future. Experience with a 
hydrogen-pipeline network. Isting, C. (Chem Werke Marl-Huels, 
Ger). Gas- Wasserfach, Gas-Erdgas; 117: No. 12, 511-516(Dec 1976). 
(In German). 

Volume versus energy ye are compared for hydro- 
gen, methanol, and natural gas. Research on LaNi$sub S$H$sub 6$ 
as energy carrier is reported, and safety problems are discussed. 
Planning and construction of network is exemplified on the Rhine- 
Ruhr hydrogen pipeline, including remote control. 6 refs. 


SAFETY 


REFER ALSO TO CITATION(S) 51127 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 51127, 52452, 52463 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 51261 


PROPERTIES 
REFER ALSO TO CITATION(S) 50675, 50834, 52463 


51128 (AD-A—037217) Analysis of combustion plasmas by 
Fourier spectroscopy. Final report 1 Jun-30 Sep 76. DeJoseph, C.A. 
Jr; Lake, M. (Universal Energy Systems, Inc., Dayton, Ohio (USA)). 
Age 1976. Contract F44620-76-C-0102. 87p. NTIS, PC A0S/MF 
AOl. 

Fourier Transform Spectroscopy has been used to study the 
infrared emission from a premixed, methane - air flame using a flat 
flame burner, in the region 1700/cm to 7000/cm. Some prelimi 
data was also obtained in the region from 400/cm to 1700/cm. All 
spectra were taken with 1/cm resolution or better. Spectra were 
obtained at various heights above the burner base and under a 
variety of mix ratios. From the rotational structure in the CO 
fundamental band, rotational and vibrational temperatures were ob- 
tained for a rich fuel mix. (Author) 


51129 Heat transfer during boiling of ethane and ethylene. Krav- 
chenko, V.A.; Tolubinskaya, L.F. (Inst. of Gas, Kiev). Teplofiz. 
Teplotekh.; No. 31, 61-64(1976). (In Russian). 

Results of an experimental heat transfer study are presented 
with boiling of ethane and ethylene in a large volume on a vertical, 
Stainless steel tube over a pressure range of 1.26 to 29 bar. Equations 
are given for the design of evaporators and rectifiers to be used in 
handling these hydrocarbons. 4 figures, 14 references. 


51130 Nuclear heat energy transport using chemically bound 
energy. Boltendahl, U.; Niessen, H.F.; Theis, K.A. (Rhein Braunkoh- 
lenwerke, —— Ger). Gas- Wasserfach, Gas-Erdgas; 117: No. 12, 
517-522(Dec 1976). (In German). 

Principles of process of methane reforming with high-tem- 
perature reactor heat in closed and open systems are described. Data 
of a model system are analyzed aiming at mechanization at 800°C for 
additional savings in heat. 7 refs. 


51131 Modeling of thermal cracking kinetics. I. Thermal crack- 
ing of ethane, propane, and their mixtures. Sundaram, K.M.; Froment, 
G.F. (Rijksuniversiteit, Ghent). Chem. Eng. Sci.; 32: No. 6, 601- 
608(1977). 

Molecular reaction schemes for the thermal cracking of 
ethane, propane and their mixtures have been derived from observed 
product distribution, radical mechanisms, and thermodynamic prin- 
ciples. The rate parameters were determined in a systematic way by 
estimation techniques minimizing a multi-response objective func- 
tion. Discrimination between rival models was based upon physical 
criteria and statistical tests. The reaction scheme obtained by the 
superposition of single component cracking also satisfactorily fits the 
data for the cracking of mixtures of ethane and propane. 


§1132 Modeling of thermal cracking kinetics. II. Cracking of iso- 
butane, of n-butane, and of mixtures ethane—propane—n-butane. Sun- 
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daram, K.M.; Froment, G.F. (Rijksuniversiteit, Ghent). Chem. Eng. 
Sci.; 32: No. 6, 609-617(1977). 

Molecular reaction schemes for the pyrolysis of isobutane and 
normal butane were derived from experimental products distribu- 
tions, radical mechanisms and thermodynamic principles. The associ- 
ated parameters were estimated by nonlinear regression using a 
Marquardt routine for the minimization of a suitable objective func- 
tion. The discrimination between the rival models was based on 
physical criteria, statistical tests and the closeness of fit. The predic- 
tion of the product distributions of the cracking of binary mixtures of 
normal and isobutane, n-butane and ethane, n-butane and propane 
and the ternary mixtures of n-butane, propane and ethane was based 
upon a model obtained from the superposition of the models for 
single component cracking. 


§1133 Flame structure studies of CF;Br-inhibited methane 
flames. III. The effect of 1% CF;Br on composition, rate constants, 
and net reaction rates. Biordi, J.C.; Lazzara, C.P.; Papp, J.F. (Bureau 
of a Pittsburgh). J. Phys. Chem.; 81: No. 12, 1139-1145(16 Jun 
1977). 

Molecular beam-mass spectrometry has been used to deter- 
mine the complete microstructure of a 10.1 percent CH,-21.2 percent 
02-67.6 percent Ar-1.1 percent CF;Br flame and its uninhibited 
analogue, both stabilized at 32 Torr on a cooled flat flame burner. 
Composition and temperature profiles for the inhibited flame are 
shown. Kinetic analyses of the profiles yield values for the rate 
coefficients for the reactions H + CH, yields He + CHs, H + O2 
yields OH + O, CO + OH yields CO. + H, and CHs + O yields 
H:CO + H over the temperature ranges 1500 to 1600 and 1725 to 
1825 K. Comparison of clean and inhibited flames shows more 
pronounced “inhibition” effects with 1.1 percent CF3Br, a shift of 
the primary reaction zone to high temperature, a higher final flame 
temperature (quenched flames), a reduction in maximum HzCO 
concentration, and a reduction in the concentrations of H, O, and 
OH at low temperature. Comparison of flames containing 1.1 and 0.3 
percent CF;Br initially shows the net reaction rate of the inhibitor 
also shifted to higher temperature in the former. CF3Br is judged to 
decay by the: decomposition as well as by abstraction reactions. 


PREPARATION 


51134 New energy systems - alternatives for the town gas supply. 
Schaefer, H. (Technische Univ. Muenchen (Germany, F.R.). Lehr- 
stuhl fuer Energiewirtschaft und Kraftwerkstechnik). Gas- Wasser- 
fach, Gas-Erdgas; 117: No. 12, 523-530(1976). (In German). (AED- 
Conf—76-605-003). 

From General meeting of the Deutsche Gas- und Wasserfach; 
Berlin, Germany, F.R. (1 - 3 Jun 1976). 

8 figs.; 1 tab.; 7 refs. 

A report is given on the development of the supply for 
household and industry in the FRG from 1865 until today. New 
Technologies of gas production and the use of gas within the 
framework of future energy systems are considered. The examples 
chosen, a pwn driven heat pump for room heating, the ener, 
demand of a town for various supply alternatives, as well as 
industrial energy demand for process heat, are to show that gas can 
also maintain its position as an energy carrier in the future. However, 
the gas supply undertakings, according to the author, should not 
consider their task to merely consist of supplying and selling gas, 
they must actively engage in application engineering development as 
a service for the customer. 


CHEMICAL SYNTHESIS 


REFER ALSO TO CITATION(S) 50594, 50595, 50599, 50602, 
51231, 52463 


51135 (FE—1773-25) Development studies on conversion of 
methanol and oxygenates to 

Wise, J.J. (Mobil Research and Develo 4 
(USA)). Nov 1976. Contract EX-7 . Dep. NTIS, 
PC A15/MF A011. 

A novel process for the conversion of methanol to high 
octane gasoline has been ully demonstrated in process devel- 
opment units (PDU). Both fixed and fluid bed process concepts have 
been pursued. Two reactors are used in the fixed bed 
Methanol is ially dehydrated to an equilibrium mixture of metha- 
nol, dimethylether, and water over a dehydration catalyst in the first 
reactor, and both methanol and dimethylether are converted to hi 


-01-1773. 


t. About 8000 ib methanol/Ib conversion catalyst were 
catal satisfactory 


: performance was still when the 
aging test was terminated. The dehydration catalyst did not require 
any regeneration during the entire aging test. A single reactor is used 
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in the fluid bed process. The feasibility of converting methanol to 
gasoline in a fluid bed was demonstrated during an aging test of two 
months duration. The gasoline from this process oe exceptional 
product qualities (i.e., high octane). Gasoline stability (i.e., potential 
gum formation) is acceptable at reasonable additive levels. Durene 
concentrations are higher than in petroleum-derived fuels. However, 
car tests with gasolines containing added durene have shown that 
concentrations up to 4 wt percent durene have no significant effects 
on vehicle performance. The engineering design of a 100 BPD fixed 
bed pilot plant for the conversion of methanol to gasoline was 
completed. 


PREPARATION FROM WASTES OR BIOMASS 


REFER ALSO TO CITATION(S) 51144, 51145, 51202, 51203, 
52252, 52256, 52775, 52776, 52777, 52778 


51136 (N—77—15210) Production of a hydrocarbon-type syn- 
thetic fuel from wood. Gardner, L. (National Research Council of 
Canada, Ottawa, Ontario). Sep 1976. 14p. (NRC—15638; MP—71). 
NTIS, PC A02/MF AOl. 

A theoretical study of the production of fuels from wood via 
pyrolysis and the Fischer-Tropsch synthesis was made. The results 
indicate that although technically feasible the production of such a 
fuel is financially and energy-wide uneconomical. 


51137 (PB—264458) The potential of lignocellulosic materials for 
the production of chemicals, fuels, and energy. (National Research 
Council, Washington, D.C. (USA). Committee on Renewable Re- 
sources for Industrial Materials). 1976. Contract NSF-STP75-10169. 
99p. NTIS, PC A05/MF AO1. 

See also report dated Sep 76, PB-257 357. 

There is an abundance of lignocellulose potentially available 
in the United States beyond that needed for structural, packaging 
and communications applications. This material could satisfy about 
10 percent of our national energy needs or alternatively could 
provide the basis for a substantial chemicals industry in perpetuity. 
For conservation of energy and materials the logical sequence of 
approaches to obtaining chemicals and polymers from lignocellulose 
is suggested as follows: (1) Recovery of lignocellulosic chemicals 
from waste existing manufacturing operations now —. these mate- 
rials for other uses and from urban and agricultural solid waste; (2) 
Conversion of cellulose, lignin and hemicelluloses and their deriva- 
tives into useful products taking advantage of their existing polymer- 
ic structure; (3) Conversion of cellulose, lignin and hemicelluloses 
into chemical intermediates which can be reassembled into useful 
polymers. A strong research program should be directed at all the 
approaches, and engineering and economic analyses carried on con- 
currently with the conceptual development or processes and modi- 
fied products. 


51138 Recycling of plastics. Kaminsky, W.; Menzel, J.; Sinn, H. 
(Univ., Hamburg). Conserv. Recycl.; 1: No. 1, 91-110(1976). 
Considering the shortage of raw materials and environmental 
pollution, the recycling of plastic waste is a very important topic. 
Pilot plants for research in Funabashi Japan, Franklin (Ohio) U.S.A., 
and the R 80-process of Krauss Maffei, W. Germany, have demon- 
strated the possibility of reclaiming plastics from refuse. Old tires 
and waste from the plastic producing and manufacturing industries 
are readily available. The pyrolysis of plastic yields gaseous and 
liquid products, and the exploitation of this cracking reaction has 
been demonstrated by pilot plants in Japan and Great Britain. 
Further laboratory scale experiments are taking place in W. Ger- 
many. In continuous fluidized beds and in molten salts, polyethylene, 
lypropylene, polyvinylchloride, polystyrene and rubber are pyro- 
ysed and better than 98 percent conversion is obtained. Up to 40 
percent of the feed can be obtained as aromatic compounds, and a 
pilot plant is under construction. As a first step PVC-containing 
mateiial can be almost quantitatively dehydrochlorinated. 


51139 Pollution from agricultural residues and the energy short- 
age: two birds, one stone. Miller, K.A. (Stanford Research Inst., 
Menlo Park, CA). ey of In Energy and the environment. 
Theodore, L. (ed.). Dayton, OH; American Institute of Chemical 
Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The economics of utilizing agricultural residues for energy 
oes favorable. This use also affords an + po to diminish 
pollution problems caused by these residues. For example, manures 
at feedlot sites cause water pollution from runoff. Use of manure to 
produce methane via anaerobic age solves a water pollution 
problem while it provides a valuable energy source. This scheme is 
the basis for a project near the Hooker, Oklahoma cattle feedlots in 
which the manure will be converted to methane. Potential water 
contamination from other residues and their contained. pollutants 
could also be diminished by utilizing these residues as an energy 
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source. Other residues pose air pollution problems resulting from 
disposal by field burning. Utilization of such residues as rice straw 
and orchard prunings in a boiler would provide a source of energy 
while controlling air emissions. Field burning is being eliminated as a 
method of disposal in California and utilizing those residues as an 
energy source would solve the disposal problem as well as provide 
energy. An added benefit of utilizing residues is that unlike plentiful 
fossil fuels they contain only minor amounts of sulfur. As energy 
prices continue to climb and alternate disposal methods become 
unavailable or more costly, more projects to utilize agricultural 
residues as an energy source will be initiated. 


51140 Energy conservation and fuel production by 
solid wastes. Alter, H. (National Center for Resource Recovery, Inc., 
Washington, DC). Environ. Conserv; 4: No. 1, 11-19(Spr 1977). 
Disposal of municipal solid wastes may result in needless 
environmental damage and loss or degradation of land. In addition, 
the material and fuel resources contained in the wastes remain 
unused. The extents of these latter in the entire United States are 
estimated in the paper. New terms are introduced to aid more 
precise estimation than hitherto of the amount of energy which can 
be conserved through processing and recovering the resources in 
municipal solid waste. Partier, the likely rate of implementation of 
resource recovery in the U.S. is predicted on the basis of a simple 
model which relies on the assumption that the rate of implementa- 
tion is proportional to the number of plants that are or will be 
actually on-line. There is a great temptation to combine the rate of 
implementation with the sum of the energy potentially recoverable 
from the various sources of wastes, and to convert the answer to, for 
example, so many barrels of oil per day. This exercise is not 
technically justified. Nonetheless, the energy that is potentially re- 
coverable from solid wastes has an arithmetic equivalence of the 
order of magnitude of 1 million barrels of oil per day (1.6 x 10° m%, 
or 158 x 10° litres) in the United States alone, and even more if a 
generous fraction of agricultural and crop residues could be gar- 
nered for processing. This order of magnitude, perhaps as much as 
substitution equivalence, should be compared with the stated U.S. 
goal of conservation of 2 million barrels of oil per day (presumably 
also an arithmetic equivalence) from all sources by the end of 1977, 
not just from solid wastes. 


ALCOHOL FUELS 


REFER ALSO TO CITATION(S) 51127, 52465 


PROPERTIES 


REFER ALSO TO CITATION(S) 51135 


PREPARATION 
REFER ALSO TO CITATION(S) 51201 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 50599, 50602, 51231 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 51203, 52100 


PREPARATION 
REFER ALSO TO CITATION(S) 50602 


51141 (PB—264273) Environmental considerations of selected 
energy conserving manufacturing process options: Volume VII. Ammo- 
nia industry report. Final report. (Little (Arthur D.), Inc., Cam- 
bridge, Mass. (USA)). Dec 1976. Contract EPA-68-03-2198. 105p. 
NTIS A06/MF AO01. 

See also Volume 6, PB-264 272. Interagency Energy-Envi- 
ronment Research and Development Program Report. 

This study assesses the likelihood of new technology 
and new practices being introduced by energy intensive industries 
and explores the environmental impacts of such changes. Volume 7 
Geals with the ammonia industry and analyzes the production of 
ammonia based on coal gasification and the production of ammonia 
based on heavy oil gasification in terms of process economics and 
environmental/energy consequences. 
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51142 (PB—264508) The cost of clean water in ammonia, chlor- 
alkali, and ethylene Thompson, R.G.; Calloway, J.A.; 
Nawalanic, L.A. (National Economic Models of Industrial Use and 
Waste Treatment Project, Houston, Tex. (USA)). 1976. 140p. NTIS, 
PC A07/MF AO1. 

Library of Congress catalog card no. 75-36310. 

National economic plant models were developed for ammo- 
nia, chlor-alkali, and ethylene plants to evaluate the economic and 
technical effects of limiting or not limiting the discharge of any 
major water, air, or solid waste pollutant. These model plant devel- 
opments each involved: (1) an identification of the technical substitu- 
tion possibilities; (2) measurement of the inputs into each process and 
the outputs, including wastes, from each process; (3) specification of 
the physical laws and effluent standards restricting the substitution of 
one production process for another; and (4) organization of the data 
into a standardized mathematical format for computer evaluation. 
The national economic plant models developed showed how techni- 
cal information may be synthesized into a comprehensive economic 
basis for wastewater policy evaluation. 


SOLID WASTE FUELS 


REFER ALSO TO CITATION(S) 50835, 50842, 51424, 52098, 
52258, 52266 


51143 Concentration and source of trace elements in the combus- 
tible fraction of urban refuse. Marr, H.E. III; Law, S.L.; Campbell, 
W.J. (Bureau of Mines, College Park, MD). pp 251-252 of In 
Proceedings of the fifth mineral utilization symposium. Aleshin, E. 
(ed.). Chicago; IIT Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

Concentrations of major, minor and trace elements in the 
combustible fractions of urban refuse are compared to those for 
domestic coals, in order to assess their relative pollution potential. 


51144 Energy recovery from municipal and industrial waste. 
Kreiter, B.G. (SVA, Amersfoort, Holland). Conserv. Recycl.; 1: No. 
1, 71-81(1976). 

A detailed analysis is given of the economics of heat recovery 
and utilization in the incineration of waste materials. Energy may be 
recovered as heat with or without electricity generation but, since 
electricity may be generated at little marginal cost, only the alterna- 
tives involving its production are considered. Detailed calculations 
are made for the economic implications of treating 140,000 tons of 
waste annually, and a net saving of 23 million m* of natural gas 
indicated. It is not yet possible to compare incineration with pyroly- 
sis since much information regarding the latter is still unavailable, 
but published figures indicate that an energy saving of 430 kWh per 
ton of waste is attainable by combustion of fuels produced by 
pyrolysis in a utility power station. Incineration for steam produc- 
tion, followed by electricity generation, can save ca. 730 kWh per 
ton of waste. 37 references. 


51145 Environmental impact of waste-to-energy systems. Shan- 
non, L.J.; Schrag, M.P. (Midwest Research Inst., Kansas City). 
187-193 of In Energy and the environment. Theodore, L. (ed). 
Dayton, OH; American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The limited available information and data for waste-to- 
energy systems indicate that emissions—gaseous, water, and solids— 
will occur as a consequence of the waste preparation, conversion, 
and product utilization steps in the process. The magnitude and 
impact of these emissions and their constituent elements are not yet 
quantified. For the significant emissions which have been identified, 
existing control technology appears capable of providing adequate 
control. However, application of control devices to the various 
waste-to-energy effluents may require modified design criteria to 
allow for properties of the effluents which may be different than 
existing controlled situations. When waste-to-energy processes are 
linked to existing energy generation facilities, retrofit problems may 
result. This could significantly increase the cost of using supplemen- 
tary fuel, for example in industrial or utility boilers. These technical/ 
economic considerations need further evaluation. Specific cost/bene- 
fit ratios between additional or modified control technology and 
altered or additional processing steps are yet to be determined. 


51146 Combustion factors for refuse derived fuel utilization in 
existing boilers. Hollander, H.L. (Gilbert/Commonwealth, Reading, 
PA). PP. 194-203 of In Energy and the environment. Testor, © 
ra ayton, OH; American Institute of Chemical Engineers 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 
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See CONF-761016—. 

This discussion endeavors to place into perspective the poten- 
tialities and some basic concerns in utilizing solid wastes as an on- 
going, low sulfur, local source of fuel. This emerging, locally- 
derived, fuel source is becoming available in several prepared forms 
which could be suitable for many existing boiler installations. Some 
of the pertinent application parameters are discussed and associated 
operation, performance and management considerations. This review 
is confined to existing boiler installations and only the use of “pre- 
pared” solid fuels derived from refuse. 


51147 Municipal refuse: an alternate energy resource in power 
plants, Cho, P.; Chambers, J.H. (EDR/Region V/FEA, Chicago). 
pp 204-211 of In Energy and the environment. Theodore, L. (ed.). 
Dayton, OH; American Institute of Chemical Engineers (1976). 
From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 
See CONF-761016—. 
For most applications, energy recovery presently appears 
ae only in more densely populated areas, such as Standard 
etropolitan Statistical Areas. If energy recovery had been prac- 
ticed in all such areas in 1973, almost 900 trillion BTUs would have 
been recovered, a to 425,000 barrels of oil daily. This figure 
represents a significant energy quantity, as it is correlative to 28 
percent of all petroleum or 17 percent of all coal usea by electric 
utilities in 1973. For the foreseeable future it is anticipated that the 
use of municipal refuse as a supplement to coal in power plants will 
expand and continue as the predominant method for energy recov- 
ery from waste. By 1983 it is estimated that, nationwide, approxi- 
mately 4.2 million tons of refuse annually will be burned in power 
plants as a supplemental fuel, resulting in a savings of at least 2.1 
million tons of coal. Other benefits of resource recovery include the 
recycling of ferrous metals and other materials from the waste 
stream and a reduction in the amount of land required for waste 
disposal. As we learn more about optimum efficiency in recovering 
resources from the municipal waste stream, and are able to apply this 
knowledge to new designs, the benefits of energy and materials 
recovery will continue to grow. 


HYDRO ENERGY 


RESOURCES AND AVAILABILITY 


51148 (AD-A—036762) Willamette Basin comprehensive study 
of water and related land resources. Appendix J. Power. (Pacific 
Northwest River Basins Commission, Vancouver, Wash. (USA)). 
1969. 105p. NTIS, PC A06/MF AOI. 

Original contains color rye All DDC reproductions will be 
in black and white. Appendix J to AD-A036 745. See also Appendix 
K, AD-A036 763. 

The purpose of this Appendix is to show the present power 
needs and existing generating capacity in the Willamette Basin, to 
determine future power n to identify potential projects in the 
basin which could be developed for power generation, and to 
evaluate potential projects as to their utility for power development. 
The power potentials within the basin are presented from a single- 
purpose viewpoint to determine the maximum extent to which the 
water resource could be developed for power generation. Power 
requirements, load characteristics, interconnections, and power- 
source potentials are projected to the years 1980, 2000, and 2020. 
These projections are the basis for planning long-range, comprehen- 
sive water resource development. The 1980 estimates provide the 
basis for development of a plan to meet early power needs of the 
basin. The longer-term appraisals are more conjectural and tentative. 


51149 (N—77—15497) Analysis of information systems for hy- 
dropower operations. Sohn, R.L.; Becker, L.; Estes, J.; Simonett, D.; 
Yeh, W.W.G. (Jet Propulsion Lab., Pasadena, Calif. (USA)). Sep 
1976. Contract NAS7-100. 336p. (NASA-CR—149373; JPL—S040- 
44). NTIS, PC A15/MF AOl. 

The operations of hydropower systems were analyzed with 
emphasis on water resource management, to determine how aero- 
space derived information system technologies can increase ener 
output. Better utilization of water resources was sought throu; 
improved reservoir inflow forecasting based on use of hydrometeor- 
ologic information systems with new or improved sensors, satellite 
data relay systems, and use of advanced scheduling techniques for 
water release. Specific mechanisms for increased energy output were 
determined, principally the use of more timely and accurate short 
term (0-7 days) inflow information to reduce spillage caused by 
unanticipated dynamic high inflow events. The hydrometeorologic 
models used in predicting inflows were examined to determine the 
sensitivity of inflow prediction accuracy to the many variables 
employed in the models, and the results used to establish information 
system requirements. Sensor and data handling system capabilities 
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were reviewed and compared to the requirements, and an improved 
information system concept outlined. 


51150 (PB—261748) An overview of the effect of Lake Powell on 
Colorado River Basin water supply and environment. Jacoby, G.C. Jr. 
(Lake Powell Research Project, Los Angeles, Calif. (USA)). Nov 
ae Contract NSF-GI-134840. 40p. (Bull—14). NTIS, PC A03/MF 

Prepared by California Univ., Los Angeles. Inst. of Geophys- 
ics and Planetary Physics. 

Lake Powell is a multi-purpose reservoir, creating water 
storage, generating hydro-electric power, and furnishing recreation 
in the southeastern part of Utah. Storage in Lake Powell gives major 
control cver the Upper Basin surface-water resources. Development 
of the Upper Basin and extrabasin pressures for exportable water, 
food and fiber, and energy will increase consumptive use. This will 
have great water supply and environmental consequences through- 
out the entire Colorado River Basin. After about a decade of rapid 
development in the Upper Basin, the surface water resource will be 
‘spent’ and growth may be sharply curtailed. Ground water resource 
development could alleviate the situation somewhat. Any continued 
— should involve increased efficiencies in use of present sup- 
plies. 


51151 (PB—261749) The macroeconomic impact of energy devel- 
opment in the Lake Powell area. Schulze, W.; Ben-David, S.; Brook- 
shire, D.; Whitworth, R. (Lake Powell Research Project, Los Ange- 
les, Calif. (USA)). Jul 1975. Contract NSF-GI-34834. 27p. (Bull— 
11). NTIS, PC A03/MF AO1. 

Prepared by New Mexico Univ., Albuquerque. Dept. of 
Economics. 

In this Bulletin the impact of power production in the Lake 
Powell area on the economy of the Southwest is investigated using 
the Metzler Model of interregional trade. Secondary data (of the 
input/output variety), organized by regional industrial sector, are 
used in application of the model. The impacts demonstrated are 
regional change in gross national product (GNP) and regional addi- 
tions to employment. These impacts are generated by the initial 
changes in the pattern of trade occasioned by energy exports from 
the Lake Powell area, and the resulting regional expansion in 
energy-consuming activities. The model takes into account the effect 
of imports and exports among regions on the determination of GNP, 
through multiplier effects on local exogenous expenditures. The 
resulting changes include direct as well as indirect effects. 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 51474, 51931 


51152 Activities and future tasks of the committee ‘water turbine 
control’. Hutarew, G. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. 
fuer Wasserkraftmaschinen und Pumpen). pp 160-163 of In VDI/ 
VDE-Gesellschaft Mess- und Regelungstechnik 2nd 4, of 
members and expert meeting. Duesseldorf, Germany, F.R.; VDI 
(1976). (In German) 

From 2. meeting of the members and specialists’ meeting of 
the VDI/VDE-Gesellschaft Mess- und Regelungstechnik (GMR); 
Wiesbaden, Germany, F.R. (18 - 19 Nov 1976). 

3 refs. 

Activities are reported aiming at using the modern control 
theory also for the control of rpm of water turbines and at finding a 
simple dynamic measuring method for these control elements and 
the control system. 


51153 Identification of the control behavior of water turbines by 
means of correlation methods. Fasol, K.H.; Tuis, L. (Bochum Univ. 
(Germany, F.R.). Inst. fuer Automatisierungstechnik). pp 164-169 of 
In VDI/VDE-Gesellschaft Mess- und Regelungstechnik 2nd meet- 
ing of members and expert meeting. Wiesbaden, Germany, F.R.; 
VDI (1976). (In German) 

From 2. meeting of the members and specialists’ meeting of 
the VDI/VDE-Gesellschaft Mess- und Regelungstechnik (GMR); 
Wiesbaden, Germany, F.R. (18 - 19 Nov 1976). 

10 figs.; 12 refs. 

The demands on turbine control systems have permanently 
increased during the past few years. For this reason turbine control 
systems are being improved continously while at the same time high 
attention is paid to the static and expecially control-danymic studies 
in the power plants. In these studies frequency measurements have 
the same importance as the recording of transition functions. Recent- 
ly some attempts were made to replace the time-wasting frequency 
measurements by correlation measurements. Earlier tests have al- 
ready shown that it is not always permitted to assume a linear 
transmission behavior, thus making the development of suitable 
correlation procedures necessary for non-linear transmission systems. 
Now a procedure is introduced which makes it possible to determine 
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the marking ralues of a certain class of non-linear systems using 3- 
valent pseudo-random signals. 


51154 Fluid current turbine with flexible collectors. Thom 
D.F.; Mouton, W.J. Jr. US Patent 4,025,220. 24 May 1977. Filed date 
11 Jun 1975. 8p. 

The invention relates to a fluid-current energy-conversion 
plant, especially useful for electricity generation, utilizing an axial 
flow turbine as the energy conversion element, having self-inflated 
flexible collector elements for capturing a portion of the fluid 
current, increasing its velocity, guiding at least some of each portion 
into the turbine’s mouth, then returning the captured flow into the 
stream. 


ECONOMICS AND MANAGEMENT 


51155 Present state and development prospects of the Soviet 
hydropower economy in the course of the 10th five years plan. Szave- 
lev, D.S.; Erlichman, B.L. (Leningradskij Politekhnicheskij Inst. 
(USSR)). Arch. Energiewirtsch.; 31: No. 1, 14-19Jan 1977). (in 
German). 

1 tab. Translated from Russian: Sowetskaja gidtrotechnika v 
desjatoj pjatiletke. Also published in Izvestija Z, energetika 
(1976) v. 19(8) p. 103-108. 

An introductory look is given into the historical signi 
of water power economy for the USSR, outlines the related deci- 
sions of the 25th congress are outlined and the present technical state 
and planning of water power utilization in the European part of the 

SSR, in Caucasus, Siberia and in the Far East as well as Central 
Asia and Kasakhstan are discussed. The structural shifting and the 
— of the water power economy in the USSR are charac- 
terized. 


SOLAR ENERGY 


51156 (UCRL—79515) Early impact of solar energy through 
industrial applications. Maninger, R.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 23 Jun 1977. Contract W-7405- 
ENG-48. 16p. (CONF-770707—1). Dep. NTIS, PC A02/MF AO1. 

From Western plant engineering conference and show; Ana- 
heim, California, United States of America (USA) (13 Jul 1977). 

The Energy Research and Development Administration 
(ERDA) has established a Solar Technology Transfer Program 
(STTP) as an important part of the ERDA mission a rapid 
and widespread commercialization of solar energy. This program is 
an innovative approach to technology transfer through information 
dissemination and training in solar energy. This is done by means of 
an integrated network of regional technology ts who interact 
directly with multiplier groups in both the public and private sec- 
tors. Details of the program and ways of industrial participation in it 
are described. 


51157 (UCRL—79627) Comments on energy technology transfer. 
Maninger, R.C. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 22 Jun 1977. Contract W-7405-ENG-48. 10p. Dep. 
NTIS, PC A02/MF AO1. 

The ERDA Solar Technology Transfer Program at the Law- 
rence Livermore Laboratory is brief ty described, and the objectives 
and strategies of the program are outlined. (WHK) 


51158 Focusing cones and wedges as the elements of lighting and 
photometric systems. Baranov, V.K. Svetotekhnika; No. 8, 15-18(Aug 
1976). (In Russian). 

The paper presents the characteristics and test results for a 
new lamp with an alloyed bulb exhibiting a selective light absorp- 
tion. 10 refs. 


51159 Solar techniques in the USA and in Canada. Bossel, U. 
Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 1: No. 5, 20-23(Sep 1976). 
(In German). 

5 figs. 

The article presents a survey of the meeting called ' Sharing 
the sun 76’, held in Winnipeg (Canada). The following focal points 
are briefly discussed: Solar collectors, photo cells, thermal energy 
storage equipment, marine heat, power plants in orbit, wind energy, 
biomass, architecture. 


51160 Successfull second conference of DGS. Méitteilungsbl. 
Dtsch. Ges. Sonnenenergie; 1: No. 6, 18-23(Nov 1976). (In German). 

From Fundamentals of solar engineering; Fellbach, Germany, 
F.R. Se _ 1976). 


igs. 
The article presents a brief survey of the second meeting of 
the ‘Deutsche Gesellschaft fuer Sonnenenergie e.V. (DGS)’, held in 
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Stutt in October 1976. The main lectures were concerned with 
the following subject groups: solar-thermal collectors, selective 
layers, corrosion problems with collectors, the use of plastic for 
collectors, photovoltaic conversion, latent heat accumulators. 


51161 (JPRS—69396) Possibilities of solar energy use in Yugo- 
slavia discussed. Festic, S. 11 Jul 1977. Translation of Eastern 
Europe Scientific Affairs No. 551. 7 NTIS. 

Solar energy utilization in Yugoslavia at the present is sum- 
marized and the prospects for the future are discussed. (WHK) 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 51292, 51295 


51162 (DSE/1024—2) Solar radiation observation stations with 
complete listing of data archived by the National Climatic Center, 
Asheville, North Carolina and initial listing of data not currently 
archived. Carter, E.A.; Wells, R.E.; Williams, B.B. (Alabama Univ., 
Huntsville (USA). Center for Environmental and Energy Studies). 
Oo 1976. Contract NAS-8-31293. 61p. Dep. NTIS, PC A04/MF 
AOl. 

The National Climatic Center (NCC) is re-evaluating the 
solar radiation data of the National Weather Service (NWS) which 
has been collected over the past 25 years. Appendix A is a listing of 
these data from 150 solar radiation stations. Hourly data from 
twenty-six stations in the contiguous United States are being rehabili- 
tated and a standard year will be established for these stations. Daily 
solar radiation data for an additional twenty-nine stations will be 
rehabilitated. The Energy Research and Development Administra- 
tion (ERDA) is examining solar radiation data from areas of the U.S. 
not covered by the observations archived at the NCC. A new NWS 
solar radiation station network with thirty-four stations in the contig- 
uous U.S. and one in Alaska will be in operation in the near future. 
Various state government organizations, utilities, universities, and 
private companies are also measuring solar radiation, as well as 
ERDA, the Environmental Protection Agency (EPA), and other 
Federal government organizations. These organizations, the 166 
stations where solar radiation observations were taken, the type of 
equipment used, the form of the recorded data, and the period of 
operation of each station are listed. A source list of all organizations 
which participated in this survey is included. 


51163 (N—77-12507) Listing of solar radiation measuring equip- 
ment and . Carter, E.A.; Greenbaum, S.A.; Patel, A.M. 
(Alabama Univ., Huntsville (USA). Center for Environmental and 
Energy Studies). Jul 1976. Contract NAS8-31293. > (NASA- 
_ ERDA/NASA—31293-76/3). NTIS, A04/MF 


An attempt is made to list and provide all available informa- 
tion about solar radiation measuring equipment which are being 
manufactured and are available on the caniet. The list is in tabular 
form and includes sensor type, response time, cost data and com- 
— for each model. A cost code is included which shows ranges 
only. 


51164 (ORO/5362—1) Catalog of solar radiation measurin 
equipment. Carter, E.A.; Breithaupt, W.G.; Dahagam, C.S.; Patel, 
A.M. (Alabama Univ., Huntsville (USA). Kenneth E. Johnson Envi- 
ronmental and Energy Center). Apr 1977. Contract EG-77-S-05- 
5362. _“ Dep. NTIS, PC A08/MF AOI. 

A listing of national and international manufacturers of solar 
radiation measuring equipment is presented. Product performance, 
applications, and economic data for each instrument are included. 

¢ different instruments included are pyrheliometers, pyrgeo- 
meters, pyranometers and net pyrradiometers. As a supplement to 
this data, general information common to all instruments is included 
to provide a reference for the benefit of solar energy researchers and 
users. The instrument characteristics provided have been primarily 
supplied by the instrument manufacturers and dealers which were 
contacted by The University of Alabama in Huntsville. In some 
cases, —- reference material was used to supplement manufac- 
turers’ data. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 51232, 51991 


51165 (ERDA—77-47/1) Solar program assessment: environ- 
mental factors. Solar heating and cooling of buildings. (Energy Re- 
search and Development Administration, Washington, D.C. (USA). 
x of Solar Energy). Mar 1977. 79p. Dep. 1S, PC A0S/MF 
AOl. 

The purpose of this report is to present and prioritize the 
major environmental issues associated with the further development 
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of solar heating, heating and cooling, and domestic hot water 
systems. Solar heating and cooling is one of the eight Federally- 
funded solar technologies. To provide a background for this envi- 
ronmental analysis, the basic concepts of the technology are re- 
viewed, as are its material resource requirements. The potential 
effects of this technology on the full range of environmental con- 
cerns (i.e., air and water quality, biosystems, safety, social/institu- 
tional structures, etc.) are then discussed in terms of both their 
relative significance and possible solutions. Although the further 
development of solar heating and cooling will contribute in some 
ways to environmental problems common to any construction pro- 
ject or space conditioning technology (e.g., noise from cooling 
towers), only those impacts unique to the solar portion of the 
technology will be discussed in depth. Finally, an environmental 
work plan is presented, listing research and development proposals 
and a National Environmental Policy Act (NEPA) document work 
plan which might help clarify and/or alleviate specific environmen- 
tal problems. 


51166 (ERDA—77-47/4) Solar program assessment: environ- 
mental factors. (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Solar Energy). Mar 1977. 75p. 
Dep. NTIS, PC A04/MF A01. 

The purpose of this report is to present and prioritize the 
major environmental issues associated with the further development 
of Solar Thermal Electric (STE) systems, one of the eight Federally- 
funded solar technologies. To provide a background for this envi- 
ronmental analysis, the basic concepts of the technology are re- 
viewed, as are its economic and resource requirements. The potential 
effects of this new technology on the full range of environmental 
concerns (i.e., air and water quality, biosystems, safety, social/ 
institutional structures, etc.) are then discussed in terms of both their 
relative significance and possible solutions. Although the develop- 
ment of STE will contribute to environmental problems common to 
any construction project or energy producing technology (i.e., air 
pollutants resulting from cooling tower “drift’’), only those impacts 
unique to the solar portion of the technology is discussed in depth. 
Finally, an environmental work plan is presented, listing research 
and development proposals and a National Environmental Policy 
Act (NEPA) work plan which might help clarify and/or alleviate 
specific environmental problems. 


SOLAR ENERGY CONVERSION 


51167 Dyes for energy conversion. Rochlitz, J. (Fachhochschule 
fuer Technik, Mannheim (Germany, F.R.)). Chem. Zig.; 100: No. 9, 
351-372(Sep 1976). (In German). 

33 figs.; 7 tabs.; 92 refs. 

The examined conversions of energy of light into electrical 
energy as photocurrents or photovoltages by organic dyes has been 
reviewed. For efficiently lasing dyes a concentrated review of this 
kind of energy-conversiorn is given, too. In order to efficiently 
convert the energy of light into electrical energy as photovoltages a 
highly darkconductive material seems to be n , whose prop- 
erty is lavoring electrocatalysis by dyes within for example fuel cells. 
Mainly a new method of sensitizing semiconductors, especially or- 
ganic ones has been treated: instead of solutions or dispersions of 
dyes a pure, compact dye-/ayer, only tenths of a micron thick, 
evaporated within high vacuum, is used as senitizing medium togeth- 
er with a transparent topleyer of a usual organic photoconductor, 
which only acts as a charge transport medium, whereas within the 
dye and at its border area the charge carriers are produced by 
interaction with light and electrical field strength. Double layers 
resulting in sensitivities exceeding those of usual sensitized layers, 
are used as models for studying principles of sensitizing similar to 
those models consisting of semiconductor dye-electrolyte-systems. 
The possibilities of using the knowledge from these double layers in 
designing photo-volta-cells is discussed. 


PHOTOVOLTAIC CONVERSION 


51168 (AD-D—003501) Aluminum arsenide eutectic gallium ar- 
senide solar cell. Rahilly, W.P. (Department of the Air Force, 
Washington, D.C. (USA)). 8 Dec 1976. 8p. NTIS, PC A02/MF AOI. 
An improved gallium arsenide solar cell is provided by form- 

ing a P+ layer on top of a wafer of vertical PN junction eutectic 
— arsenide crystal by liquid phase epitaxial growth of P doped 
aAs followed by liquid phase epitaxial growth at Al(x)AsGa(1-x) 
on the surface of the vertical PN junction substrate. The deposited 
GaAs layer with P dopant and the Al(x)AsGa(1-x) layer forms 
horizontal P-N junctions with the N-type vertical regi An N+ 
region is formed on the solar cell backside by ion implantation of an 
— followed by a pulse electron beam current of the implant- 

region. 
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51169 (AD-D—003502) Ion implanted eutectic gallium arsenide 
solar cell. Rahilly, W.P. (Department of the Air Force, Washington, 
D.C. (USA)). 8 Dec 1976, 8p. NTIS, PC A02/MF AOI. 

: An improved gallium arsenide solar cell is provided by ion 
a both the top and bottom of a eutectic gallium arsenide 
cell body to obtain a drift electrical field, with multiple ion implants 
progressively larger in dose and progressively lower in implant 
energies to provide a P-type ion implanted top layer having a 
common connection to all P regions of the cell body and an N-type 
ion implanted bottom layer having a common connection to all N 
regions of the cell body. The implanted regions of the cell are pulsed 
electron beam annealed at room temperature. 


51170 (ERDA/JPL/649005—76/1) Large scale production task 
of the Low Cost Silicon Solar Array Project. Final report. (Spectro- 
lab, Inc., Sylmar, Calif. (USA)). 29 Dec 1976. Contract NAS-7-100- 
ho. 22p. Dep. NTIS, PC A02/MF AO1. 

000 solar power modules capable of producing over 10 kW 
of power were delivered by Spectrolab, Inc., during the period 
March to October 1976. These modules were comprised of twenty 2- 
inch diameter silicon solar cells embedded in a silicone elastomeric 
potting compound on an aluminum T beam extrusion with a glass 
cover plate and were typical of standard commercial products being 
manufactured during that time period. These modules have good 
Structural and thermal dissipation characteristics, but difficulties 
were encountered with respect to delamination of the encapsulant 
material, low electrical breakdown resistance and humidity sensitiv- 
ity. The extensive environmental test program and subsequent ana- 
lytical analysis of results has provided a great deal of new knowl- 
edge of the module design. It has shown there were many limitations 
with this particular commercial module which were not known at 
the start of the program and should provide a good basis for 
developing an improved module in the future. Design modifications 
that have been recommended to improve reliability and reduce cost, 
include the elimination of metal substrate, replacement of silicone 
with a more suitable encapsulant, larger module size and use of 
series-parallel circuit configurations. 


51171 (ERDA/JPL/954331—77/1) Silicon materials task of the 
Low Cost Silicon Solar Array Project (Part 2). Fifth quarterly report 
and summary, 1 October 1976—31 December 1976. Hopkins, R.H.; 
Davis, J.R.; Rai-Choudhury, P.; Blais, P.D.; McHugh, J.P.; Seiden- 
sticker, R.G.; McCormick, J.R. (Westinghouse Research Labs., 
Pittsburgh, Pa. (USA); Dow Corning Corp., Hemlock, Mich. 
(USA)). 1977. Contract NAS-7-100-954331. 152p. Dep. NTIS, PC 
A08/MF AOl. 

The objective of this program is to develop and define purity 
requirements for Solar Grade Silicon by exploring the effects of 
metal impurities on the performance of terrestrial silicon solar cells. 
The first phase of this effort is now completed. Fifty-two Czoch- 
ralski ingots and forty-four dendritic web specimens have been 
grown, chemically analyzed, sampled, and tested for OCD and PCD 
lifetime and solar cell performance. The results of this study, com- 
piled with much of the experimental data, are intended both as a 
summary of the work and as a reference for metal impurity effects 
on silicon solar cells. 


51172 (ERDA/JPL/954356—77/1) Dip coating process. Silicon 
sheet growth development for the large-area silicon sheet task of the 
Low Cost Silicon Solar Array Project. Quarterly report No. 5, Decem- 
ber 18, 1976—March 21, 1977. Zook, J.D.; Heaps, J.D.; Maciolek, 
R.B.; Koepke, B.; Butter, C.D.; Schuldt, S.B. (Honeywell Corporate 
Research Center, Bloomington, Minn. (USA)). 31 Mar 1977. Con- 
tract NAS-7-100-954356. 59p. Dep. NTIS, PC A04/MF AO1. 
Ceramic substrates can be coated with a thin layer of large- 
grain polycrystalline silicon by a dip-coating process. The silicon-on- 
ceramic (SOC) material appears to be quite promising as a low-cost 
cell material but requires somewhat board y fabrication procedure 
since the contacts to both the n- and p-layers are now made on the 
front surface. Solar cells have been made on SOC material and on 
single-crystal control samples. Photodiodes 0.01 to 0.1 cm* made on 
substrates coated with vitreous carbon prior to dip coating with 
silicon showed the best efficiency of SOC material to date, namely 
over 6 percent uncorrected and about 12 percent inherent efficiency. 
Etching procedures have indicated that the dislocation density varies 
from almost 107 cm~? to almost dislocation-free material, assuming 
that all etch pits are due to dislocations. EBIC measurements proce- 
dures were he improved, and it was found that diodes appear to be 
fairly uniform in EBIC response. A new SOC coating facility is 
being designed which will coat larger substrates in a continuous 
manner. The purpose is to minimize the contamination problem by 
reducing the contact area of the substrate with molten silicon. By 
having much larger throughput, it will also demonstrate the scale-up 
potential of the silicon-on-ceramic process. Portions of the new 
facility are under construction. An attempt has been made to model 
the economics of a large-scale facility for coating ceramic panels 
with silicon. A first iteration based on available parameters estimates 
showed that major cost items were poly Si ($2.90 per square meter), 
labor and burden ($2.50 per square meter), and the ceramic substrate 
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($2.50 per square meter), for a total price of about $11 per square 
meter. 


51173 (ERDA/JPL/954373—77/6) Heat exchanger-ingot cast- 
ing/slicing process. Silicon sheet growth development for the large 
area silicon sheet task of the Low Cost Silicon Solar Array Project. 
Sixth quarterly progress report, December 17, 1976—March 21, 1977. 
Schmid, F. (Crystal Systems, Inc., Salem, Mass. (USA)). 31 Mar 
1977. Contract NAS-7-100-954373. 66p. Dep. NTIS, PC A04/MF 
AOl. 
Efforts in crystal casting during this quarter were directed 
towards developing a crucible to prevent cracking and i 
parameters for achieving the maximum growth rate for single crystal 
ingot solidification. Emphasis was placed on reducing the furnace 
superheat to increase growth rate and to cast SiOz liners directly in 
=— crucibles. Fast growth rates were achieved by reducing the 
urnace temperature as close to the melt point as the instrumentation 
would allow—3°C. Good single crystal growth was achieved on top 
of the seed by this technique, but the periphery of the seed was too 
cool to seed single crystal growth. Ingots were quenched from 
1000°C with helium to shatter the crucible; this did not prevent 
cracking of the ingot. Low density fused silica bodies were fabricat- 
ed. The wetting characteristics of liquid silicon in a vacuum atmo- 
sphere was sufficient to cause penetration into open paths such as 
cracks and voids. Slicing tests were performed to determine: (1) the 
effectiveness of grooved support rollers in reducing blade wander, 
(2) the effectiveness of slow, nonsynchronous and stationary work- 
iece motions on slicing performance; and (3) the performance and 
ife of diamond plated tungsten wire. With grooved rollers posi- 
tioned on either side of the workpiece, blade wander and wafer taper 
were reduced an order of magnitude. For a stationary workpiece, 
twice the blade force was required to obtain cutting rates compara- 
ble with rocked workpieces. This resulted in wire breakage, deterio- 
ration of cutting rate, and waviness of wafer surfaces. Slow non- 
synchronous rocking of the workpiece dramatically improved the 
surface quality. Wafers could be sliced at 0.2 lb., 90 gm, instead of 
0.15 Ib., 68 gm, force per wire and still produce high surface quality. 


51174 (ERDA/JPL/954412—77/1) Silicon material task Part 
III. Low Cost Silicon Solar Array Project. Final report. Roques, R.A.; 
Coldwell, D.M. (Texas Instruments, Inc., Dallas (USA)). Jan 1977. 
Contract NAS-7-100-954412. 79p. ep. NTIS, PC A05/MF _AO1. 

The feasibility of a process for carbon reduction of low 
impurity silica in a plasma heat source was investigated to produce 
low-cost (<$10 per kilogram) solar-grade silicon. Theoretical as- 
pects of the reaction chemistry were studied with the aid of a 
computer program using iterative free energy minimization. These 
calculations indicate a threshold temperature exists at 2400 K below 
which no silicon is formed. The computer simulation technique of 
molecular dynamics was used to study the quenching of product 
species. An experimental laboratory-scale plasma reactor was fabri- 
cated and used to optimize process variables for reaction conditions 
which yielded the maximum amount of silicon product. The condi- 
tions for maximum yield were 14 kW power, 3 liters/min plasma gas 
flow, and reactant feed rate of 0.02 gm/min. Maximum silicon 
content, measured by wet analysis, of the sintered condensate was 
33%. Reactant mixtures which yielded the greatest amount of silicon 
were those containing between 1.5:1 and 1.9:1 carbon to silica mole 
ratios. Silicon was observed to form “in-situ” on the tip of the feed 
rod of mixtures containing optimum reactant quantities. The plasma 
approach proved technically feasible to produce relatively pure 
silicon. However, the results from this very small scale unit suggest a 
highly inefficient energy utilization due to poor heat transfer charac- 
teristics of the plasma flame coupled with a low overall yield of 
recoverable silicon indicate the process to be economically unattrac- 
tive. Carbon monoxide and CO, in the exhaust gases and silicon 
content of the product condensate support the identified condensed- 
phase reaction mechanism. 


51175 (ERDA/JPL/954465—77/1) Silicon sheet growth by the 
inverted Stepanov technique. Quarterly report No. 4. Berkman, S.; 
Cullen, G.W.; Duffy, M.T.; Kim, K.M. (RCA Labs., Princeton, N.J. 
(USA)). Mar 1977. Contract NAS-7-100-954465. 30p. (PRRL—77- 
CR-12). Dep. NTIS, PC A03/MF A0O1. i a : 
Chemically vapor deposited silicon nitride and silicon oxyni- 
tride (CVD-SisN, and CVD-SiO/sub x/N/sub y/, respectively) are 
being evaluated as the contact material for molten silicon in the . 
ribbon growth configuration. Thin films of the contact material ‘are 
deposited on substrates such as boron nitride (BN) and hot-pressed 
and reaction-sintered silicon nitride (RS-SisN,). Preliminary evalua- 
tion of the reactivity of molten silicon with the CVD-SisNs and 
CVD-SiO/sub x/N/sub y/ indicates that these materials are consid- 
erably more resistant to reaction with and/or dissolution in silicon 
than other materials examined to date. The SiO/sub x/N/sub y/ 
appears to be more stable in contact with the molten silicon than the 
SisN,. Of the various substrates examined, RS-SisN, is the most 
favored. There is a problem, however, in obtaining high-purity, 
reaction-sintered SisN,. Reaction-sintered SisN, and BN die materi- 
als used for the growth of silicon ribbon were coated with CVD- 
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SisNs. Various graphite substrates were coated with CVD-SisN, and 
CVD-SiO/sub /sub y/ and used in silicon sessile drop experi- 
ments to determine compatibility in thermal expansion properties 
between film and substrate. Among six graphite grades (from Ultra 
Carbon Corporation), substrates designated UT-8 were most com- 

tible with both types of CVD coatings in the sessile drop tests. 
Ribbon growth runs have been carried out using dies coated with 
the CVD-SisN,. Stable growth of narrow ribbons has been achieved. 
The grown ribbons are typically 0.05 to 0.06 cm thick, 0.3 to 0.5 cm 
wide. 


51176 (ERDA/JPL/954506—77/1) Hot forming of silicon 
silicon 


karni, S.; Noel, G.T.; Pope, D.P.; Wolf, M. (Pennsylvania Univ., 
Philadelphia (USA)). 11 Jan 1977. Contract NAS-7-100-954506. 34p. 
Dep. NTIS, PC A03/MF AO1. : we 
gress On a program to determine the conditions under 
which sheets of silicon might be produced by a rolling process is 
described. Uniaxial compression experiments are used to character- 
ize the deformation properties of polycrystalline silicon at various 
temperatures and strain rates. Low strain rate test results were 
reviously reported and high strain rate tests, using a servo-hydrau- 
ic testing machine, are now almost complete. The recrystallization 
kinetics at 1380°C following deformation at 1250°C and 1380°C are 
well underway. A preliminary forming limit diagram has been 
completed and an initial economic analysis has been performed with 
the goal of identifying the important cost controlling items in a hot 
rolling scheme. 


51177 (ERDA/JPL/954506—77/2) Hot forming of silicon 


Quarter: 
No. 4, December 24, 1976—March 31, 1977. Graham, C.D. Jr.; 
Kulkarni, S.; Noel, G.T.; Pope, D.P.; Wolf, M. (Pennsylvania Univ., 
Philadelphia (USA)). 21 Apr 1977. Contract NAs-7-100-954506. 22p. 
Dep. NTIS, PC A02/MF AO1. 

Progress on a program to determine the conditions under 
which sheets of silicon might be produced by a rolling process is 
described. Doped polycrystalline silicon samples supplied by JPL 
have been deformed and annealed and returned to JPL for evalua- 
tion. Deformed and annealed intrinsic material has also been sent to 
JPL. Grain size anomalies observed in recrystallized material are 
believed to be caused by variations in the grain sizes of the starting 
CVD material. The characterization of a batch of samples is now 
complete and deformation of these samples prior to recrystallization 
has begun. Discussions have taken place with representatives of a 
major rolling mill manufacturer, Waterbury-Farrel, regarding var- 
ious economic factors of the proposed rolling process. 


51178 (ERDA/JPL/954605—77/1) Development of low-cost, 
energy-per-unit-area solar cell modules. Quarterly report No. 1, 
January 12, 1977—March 31, 1977. Jones, G.T.; Chitre, S. (Sensor 
Technology, Inc., Chatsworth, Calif. (USA)). Mar 1977. Contract 
NAS-7-100-954605. 34p. Dep. NTIS, PC A03/MF AOI. 

A modified hexagonal solar cell production process was 
planned for Phase 1 of this program. A laserscribe program for 
cutting modified hexagonal wafers from round silicon wafers was 
defined and the laserscribe was ordered. Investigation of a 400 wafer 
per hour diffusion process was started. Preliminary studies were 
undertaken on a modified hexagonal solar cell design and module 
layout. A modified hexagonal solar cell development process with 
surface macrostructure was planned for Phase II of this program. 
Preliminary experiments on surface macrostructures were per- 
formed. It was demonstrated that surface macrostructures improve 
solar cell power output and efficiency. Silicon wafer surface prep- 
aration and etching time, temperature, and concentration was inves- 
tigated reiative to the formation of surface macrostructures that trap 
light efficiently. Surface macrostructure etching apparatus was de- 
signed and built that forms a basic model for production equipment. 


51179 (ERDA/NASA/1022—77/14) Preliminary results of ac- 
celerated exposure testing of solar cell system components. Anagnos- 
tou, E.; Forestieri, A.F. (National Aeronautics and Space Adminis- 
tration, Cleveland, Ohio (USA). Lewis Research Center). May 1977. 
Contract EX-76-A-29-1022. 18p. (NASA-TM-X—73674). Dep. 
NTIS, PC A02/MF AOI. 

Plastic samples and solar cell sub-modules have been exposed 
to an accelerated outdoor environment in Arizona and an acceler- 
ated simulated environment in a cyclic ultraviolet exposure tester 
which included humidity Se. These tests were for preliminary 
screening of materials suitable for use in the manufacture of solar cell 
modules which are to have a 20-year lifetime. The samples were 
exposed for various times up to six months, equivalent to a real time 
exposure of four years. Suitable materials were found to be FEP-A, 

P-C, PFA, acrylic, silicone compounds and adhesives and possi- 
bly parylene. The method of packaging the sub-modules was also 
found to be important to their performance. 
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51180 (ERDA/NASA/1022—77/15) Photovoltaic-powered_re- 
experiment at Isle Royale National Park. Ratajczak, A.F. 
(National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center). Jun 1977. Contract EX-76-A-29- 
1022. 33p. (NASA-TM—73703). Dep. NTIS, PC A03/MF AOI. 
The use of a photovoltaic power system to operate an electric 
refrigerator at a trail construction camp at Isle. Royale, Michigan, is 
described. The experiment was sponsored by the Energy Research 
and Development Administration and conducted jointly by the 
NASA Lewis Research Center and the National Park Service 
(NPS). The purpose of the experiment was to demonstrate the use of 
P/V power for refrigeration in a remote installation. The system 
operated successfully from July through September 1976. System 
design as well as predicted and measured system performance are 
presented. Comments from National Park Service personnel on 
system operation and experience are included. A lead-acid battery 
bank was used for energy storage. 


51181 (N—77-10637) LSSA (Low-Cost Silicon Solar Array) Pro- 
ject. Quarterly project report, Apr—Jun 1976. (Jet a Lab., 
Pasadena, Calif. (USA)). 8 Oct 1976. Contract NAS7-100. 172p. 
(NASA-CR—149091; JPL—5101-7). NTIS, PC A08/MF AO1. 
ae mar np in Part by ERDA. . ; 

ethods are explored for economically generating electrical 
power to meet future requirements. The Low-Cost Silicon Solar 
Array Project (LSSA) was established to reduce the price of solar 
arrays by improving manufacturing technology, adapting mass pro- 
duction techniques, and promoting user acceptance. The new manu- 
facturing technology includes the consideration of new silicon re- 
finement processes, silicon sheet growth techniques, encapsulants, 
and automated assembly production being developed under contract 
by industries and universities. 


51182 (N—77-10641) Series- method of direct solar array 
. Gooder, S.T. (National Aeronautics and Space Adminis- 
tration, Cleveland, Ohio (USA). Lewis Research Center). 1976. 
16p. (NASA-TM-X—73505; E—8906). NTIS, PC A02/MF A011. 
A 40 watt experimental solar array was directly re by 
shorting out appropriate combinations of series and parallel segments 
of a solar array. Regulation switches were employed to control the 
array at various set-point voltages between 25 and 40 volts. Regula- 
tion to within + or - 0.5 volt was obtained over a range of solar 
array temperatures and illumination levels as an active load was 
varied from open circuit to maximum available power. A fourfold 
reduction in regulation switch power dissipation was achieved with 
series-parallel regulation as compared to the usual series-only switch- 
ing for direct solar array regulation. 


51183 (N—77-10645) Solar cell shingle. Forestieri, A.F.; Ratajc- 
zak, A.F.; Sidorak, L.G. (National Aeronautics and Space Adminis- 
tration, Cleveland, Ohio (USA). Lewis Research Center). 24 Aug 
1976. 1lp. NTIS, PC A02/MF AOl. 

A solar cell shingle may be made of an array of solar cells on 
a lower portion of a substantially rectangular a substrate made 
of fiberglass cloth or the like. The solar cells may ited in 
fluorinated ethylene propylene or some other weatherproof translu- 
cent or transparent encapsulant to form a combined electrical 
module and a roof shingle. The interconnected solar cells are con- 
nected to connectors at the edge of the substrate through a connec- 
tion to a common electrical bus or busses. An overlap area is 
arranged to receive the overlap of a cooperating similar shingle so 
that the cell portion of the cooperating shingle may overlie the 
overlap area of the roof shingle. Accordingly the same shi 
serves the double function of an ordinary roof shingle which may be 
applied in the usual way and an array of cooperating soiar cells 
which electrical energy may be collected. 


51184 (N—77—15441) Free-vibration characteristics of a large 
split-blanket solar array in a 1-g field. Shaker, F.J. (National Aero- 
nautics and Space Administration, Cleveland, Ohio (USA). Lewis 
Research Center). Dec 1976. 62p. (NASA-TN-D—8376; E—8827). 
NTIS, PC A04/MF AOl1. 

Two methods for studying the free vibration characteristics 
of a large split blanket solar array in both a 0-g and a 1-g cantile- 
vered configuration are presented. The 0-g configuration corre- 
sponds to an in-orbit configuration of the array; the 1-g configura- 
tion is a typical ground test configuration. The first method i 
the equations of continuum mechanics to determine the mode 
and frequencies of the array; the second method uses the Rayleigh- 
Ritz approach. In the Rayleigh-Ritz method the array displacements 
are represented by string modes and cantilevered beam modes. The 
results of this investigation are summarized by a series of graphs 
illustrating the effects of various array parameters on the mode 
shapes and frequencies of the system. The results of the two methods 
are also compared in tabular form. 


51185 (N—77—15488) Program continuation to develop process- 
silicon solar cells. Avery, J.E.; Scott- 


ing procedures for advanced 
Monck, J.A. (Spectrolab, Inc., Sylmar, Calif. (USA)). Nov 1976. 
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yay NAS3-17350. 43p. (NASA-CR—135114). NTIS, PC A03/ 

Shallow junctions, aluminum back surface fields and tantalum 
pentoxide (Ta205) antireflection coatings coupled with the develop- 
ment of a chromium-palladium-silver contact system, were used to 
produce a 2 x 4 cm wraparound contact silicon solar cell. One 
thousand cells were successfully fabricated using batch processing 
techniques. These cells were 0.020 mm thick, with the majority (800) 
made from nominal ten ohm-cm silicon and the remainder from 
nominal 30 ohm-cm material. Unfiltered, these cells delivered a 
minimum AMO efficiency at 25 C of 11.5 percent and successfully 
passed all the normal in-process and acceptance tests required for 
space flight cells. 


51186 (N—77—15490) Encapsulated solar cell modules. Anag- 
nostou, E.; Forestieri, A.F. (National Aeronautics and Space Admin- 
istration, Cleveland, Ohio (USA). Lewis Research Center). 30 Nov 
1975. 9p. NTIS, PC A02/MF AOl1. 

A procedure is described in which the electrical connections 
to solar cells in a module are made at the same time the cells are 
encapsulated for protection. The encapsulating material is embossed 
to facilitate the positioning of the cells during assembly. 


51187 (N—77—15491) Results from the IMP-J violet solar cell 
experiment and violet cell balloon flights. Gaddy, E.M. (National 
Aeronautics and Space Administration, Greenbelt, Md. (USA). God- 
dard Space Flight Center). Dec 1976. 9p. (NASA-TN-D—8393; G— 
7702F4). NTIS, PC A02/MF AOl. 

The Interplanetary Monitoring Platform-J violet solar cell 
experiment was flown in an orbit with mild thermal cycling and low 
hard-particle radiation. The results of the experiment show that 
violet cells degrade at about the same rate as conventional cells in 
such an orbit. Balloon flight measurements show that violet solar 
cells produce approximately 20% more power than conventional 
cells. 


51188 (N—77—15492) Demonstration of the feasibility of auto- 
mated silicon solar cell fabrication. Final report. Thornhill, J.; Taylor, 
W.E. (Spectrolab, Inc., Sylmar, Calif. (USA)). Aug 1976. Contract 
NAS3-18566. 54p. (NASA-CR—135095; REPT—3884-FR). NTIS, 
PC A04/MF AOl. 

An analysis of estimated costs indicate that for an annual 
output of 4,747,000 hexagonal cells (38 mm. on a side) a total factory 
cost of $0.866 per cell could be achieved. For cells with 14% 
efficiency at AMO intensity (1353 watts per square meter), this 
annual production rate is equivalent to 3,373 kilowatts and a manu- 
facturing cost of $1.22 per watt of electrical output. A laboratory 
model of such a facility was operated to produce a series of demon- 
stration runs, producing hexagonal cells, 2 x 2 cm cells and 2 x 4cm 
cells. 


51189 (PB—262491) Development of a new silicon Schottky pho- 
tovoltaic energy converter. Final report 15 Jan 75—30 Jun 76. Charl- 
son, E.J. (Missouri Univ., Columbia (USA). Dept. of Electrical 
Engineering). Aug 1976. 5lp. (UMC-SSL—1). NTIS, PC A04/MF 
AOl. 


An investigation was made of an Al/p-type silicon MOS solar 
cell. The structure includes a controlled thickness interfacial oxide 
layer between the Al and the silicon. Electrical data from a large 
number of different fabrication techniques are given. A detector 
mode current multiplication was discovered and analyzed. Polycrys- 
talline substrates were found to yield good solar cells with approxi- 
mately one-half the conversion efficiency of single crystal cells. 
Included are TEM micrographs of the thin film and semiconductor 
surfaces. Quantum efficiency measurements are also included. 


51190 (PB—262536) Ternary compound thin film solar cells. 
Final report 1 Jun—31 Aug 76. Kazmerski, L.L. (Maine Univ., 
Orono (USA). Dept. of Electrical Engineering). Oct 1976. 58p. 
NTIS, PC A04/MF AO1. 

See also report dated 1 Mar—31 May 76, PB—256254. 

This research program is directed toward the growth and 
characterization of I-III-V1 sub 2 ternary compound thin films and 
the use of these films in the development of photovoltaic devices for 
terrestrial application. The materials under investigation are CulnS:, 
CulnSe: and CulnTez. Both homojunctions and heterojunctions 
involving these chalcopyrite materials are under consideration. The 
primary ——— during the final quarter has been concerned 
with the CdS/CulnSez heterojunction. A ‘best’ efficiency of 6.2% 
has been achieved for this device. An Auger electron spectroscopy 
de po analysis of this device has indicated that the 
diffusion of Cd from the CdS layer into the CulnSe: film is a possible 
degradation problem for this solar cell. The grain boundary diffusion 
coefficient of Cd (from CdS) into CulnSe: has been determined 
using the Hall-Morabito formalism. The production of CulnS: ho- 
mojunction (3.6%) and CulnS:/CdS heterojunction (2.55%) solar 
cells is also reported. 
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51191 (TID—27439) Solarex Corporation. Final technical report. 
(Solarex Corp., Rockville, Md. (USA)). 10 Dec 1976. Contract PO- 
BQ-649006. 12p. Dep. NTIS, PC A02/MF AO1. 

All electrical measurements were conducted using the proce- 
dures and equipment described in Solarex’s JPL approved inspection 
plan. The qualification test results for the preproduction modules are 
summarized. A shipment summary showing the date, number of 
panels, and total power output for each panel is included. (MHR) 


51192 Solar cell ignition system. Treber, N. (to Braun A.G.). 
a Patent 2,341,701/A/. 6 Mar 1975. 11p. (In German). 

2 figs. 

A solar cell ignition system is described which is particularly 
suitable for lighters. The high-voltage ignition circuit includes a 
condenser charging circuit with a supply voltage (50-500 volt) 
between the accumulator voltage and ignition voltage, as well as a 
high-voltage induction circuit connected to the condenser. Circuit 
diagrams of various types of examples are given and explained. 


51193 Investigation of epitaxial silicon solar cells. Mirzabaev, 
M.M.; Rasulov, K.; Tadzhibaev, M.; Iskanderov, A. (Phys-Tech Inst 
im. S.V.Starodubtseva, Acad of Sci of the Uzb SSR). Geliotekhnika; 
No. 5, 3-5(1976). (In Russian). 

Photoelectric properties of silicon solar cells obtained by 
unilateral (p-n junction) and bilateral (p-i-n structures) epitaxy of Si 
are investigated. Their rate of surface recombination the distribution 
factor and the space factor, the form of the current-voltage charac- 
teristic and efficiency are evaluated. 


51194 Method of production of disc-shaped silicon bodies espe- 
cially for solar cells. Keller, W.; Reuschel, K. (to Sieens A.G.). 
German(FRG) Patent 2,508,369/A/. 2 Sep 1976. 9p. (In German). 


3 figs. 

Method and type models are described for c and rational 
production of silicon in flat form to make solar cells. silicon is 
inductively heated to the melting point either without a crucible or 
in quartz containers and the molten flow, after running through a 
slit, is brought to the desired thickness by means of rollers. Various 
possibilities to control the molten flow are given as well as further 
details. 


51195 Photovoltaic cell array. Eliason, J.T. (to National Aero- 
nautics and Space Administration). US Patent 3,984,256. 5 Oct 1976. 
Filed date 25 Apr 1975. 4p. 

This Government-owned invention available for U.S. licens- 
ing and, possibly, for foreign ——. Copy of Patent available 
Commissioner of Patents, Washington, D.C. 

A photovoltaic cell array consisting of parallel columns of 
silicon a is porter re is doped a an 
inner region of one polarity type an outer region of an ite 
polarity type to thereby form a continuous radial. adeeniieae 
junction. Spaced rows of electrical contacts alternately connect to 
the inner and outer regions to provide a plurality of electrical 
outputs which may be combined in parallel or in series. 


51196 Perfomance analysis of a solar—electrical system with a 
load and storage batteries. Appelbaum, J.; Braunstein, A.; Bani, J. 
(Tel-Aviv Univ., Israel). Energy Convers.; 16: 105-110(1977). 

A solar electrical system consisting of a solar cell array, 
storage batteries, and a load, connected in parallel, has been ana- 
lysed. The load line partitions the area under the V-I characteristic 
of the solar array to charging and discharging regions. Variation in 
solar radiation or other factors may cause a change from charging to 
discharging mode in the battery operation and vice versa. Valuable 
information for the design and operation of the system is gained from 
this analysis. 


51197 Performance data for a terrestrial solar photovoltaic/water 
electrolysis experiment. Costogue, E.N.; Yasui, R.K. (California Inst. 
of Tech., Pasadena). Sol. Energy; 19: No. 2, 205-210(1977). 

From ISES international solar energy congress and exposi- 
tion; Los Angeles, CA, USA (28 Jul 1975). 

The performance data of a solar photovoltaic water electroly- 
sis experiment conducted at JPL is presented. The data indicated a 
feasible operation whereby a hydrogen electrolysis cell can be 
connected directly to a solar array source. The experiment goals 
were to examine the dynamic interaction of the solar array source 
and the hydrogen electrolysis cell with little consideration of opti- 
mization. An approach to optimization is discussed, which entails the 
use of electrolysis cells connected in series to match the voltage and 
current available at the et point of the solar array. 
Connecting electrolysis cells di y to the solar array will make 
unnecessary the use of power-conditioning equipment. To assure 
solar array maximum power utilization, a maximum power point 
tracker may be required to continually match the power require- 
ments of the electrolysis cells to the available power from the solar 
array source. A brief study of the technical problems facing a large- 
scale hydrogen production via electrolysis pointed out that there are 
operational voltage and current limitations, as well as power control 
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and power management problems. Future plans include the develop- 
ment of the solar photovoltaic water electrolysis system utilizing a 
maximum power point tracker. 


PHOTOSYNTHETIC CONVERSION 


51198 (PB—264100) A model for oxygen and biomass 

in a mass algal culture. Technical Incropera, F.P.; Thomas, 
J.F. (Purdue Univ., Lafayette, Ind. (USA)). Jan 1977. 87p. NTIS, PC 
A05/MF AOl1. 

Prepared in cooperation with Purdue Univ., Lafayette, Ind. 
School of Mechanical Engineering. 

The primary purpose was to develop a model for a reliable 
method of predicting the yield of a mass culture of unicellular algae 
in wastewater treatment ponds. Such algal cultures are capable of 
producing a high protein food supplement. The model developed 
determines both oxygen and algal biomass production and is based 
upon the use of available insolation data. It accounts for spectral 
effects in the yr ee meen a active region, as well as directional 
effects through delineation of the diffuse and collimated components 
of the radiation. The effects of the air-water interface are treated, 
and predictions of the radiation field within the water are used with 
a representative photosynthesis model to — the hourly yield. 
Calculations have been performed for the Indianapolis, Indiana 
region, and comparisons with field data for similar latitudes reveal 
that the model is well suited for predicting the maximum yield of 
mass cultures. 


51199 Ocean food and energy farm project. Wilcox, H.A. (Naval 
Undersea Center, San Diego, CA). pp 118 of In Sharing the Sun: 
solar technology in the seventies. Volume 7. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P7. 


51200 Silviculture energy plantations. Inman, R.E. (MITRE 
Corp., McLean, VA). pp 100-103 of In Sharing the Sun: solar 
technology in the seventies. Volume 7. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; beg Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P7. 

A systems study of silviculture plantations to produce 
energy/chemical feedstock is underway. An analysis of biomass 
—— costs is being performed for ten sites in the United States. 

roduction scenarios will be combined with various biomass conver- 
sion scenarios to estimate final product costs. Final results will be 
reported in February, 1977. 


51201 Field crops as a future source of fuels and chemical 
feedstocks. Lipinsky, E.S. (Battelle's Columbus Labs., OH). pp 104- 
117 of In Sharing the Sun: solar technology in the seventies. Volume 
7. Boeer, K.W. (ed.). Cape Canaveral, FL; Amcrican Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P7. 


Such field crops as sugarcane, sorghums, sugar beets, wheat, 
and corn are under investigation as sources of fuels and commodity 
chemicals. Ethanol and methanol appear more attractive for industri- 


al use than for fuel usage. Thermochemical production of fertilizer 
ammonia appears especially attractive. Genetic optimization, agron- 
omic improvements, whole-plant harvesting, and hauling cost reduc- 
tions may all be needed to fulfill the economic promise of this 
approach to ameliorating the hydrocarbon crisis. 


51202 Methane production through bioconversion of agricultural 
residues. Schulte, D.D.; Kroeker, E.J.; Sparling, A.B.; Lapp, H.M. 
(Univ. of Manitoba, Winnipeg, Can.). pp 119-128 of In Sharing the 
Sun: solar aay in the seventies. Volume 7. Boeer, K.W. (ed.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar eo Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P7. 

Bioconversion of agricultural residues to methane gas has 
been restricted in the t by lack of a of process 
performance at the high < organic loading rates and high organic 
solids concentrations normally associated with animal manures and 
crop residues. Experiments carried out at organic loading rates 
several times that normally associated with sewage sludge digestion 
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and at ammonia concentrations far above that formerly thought to 
be toxic to methane producting bacteria have shown extreme pro- 
cess stability. These and other results indicate that there may be a 
useful role for anaerobic digestion in the formulation of practical and 
economic farm-scale bioconversion units. Studies on the technical 
and economic feasibility of bioconversion of swine manure to meth- 
ane gas using the process. of anaerobic digestion are reported. 


51203 Agricultural and forestry wastes as an energy resource. 
Alich, J.A. Jr.; Witwer, J.G. (Stanford Research Inst., Menlo Park, 
CA). pp 146-156 of In Sharing the Sun: solar meng of in the 
seventies. Volume 7. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a Society of 
Canada, Inc.; bey Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P7. 

The feasibility of converting agricultural and forestry residues 
to energy is evaluated based on a county-by-county inventory for 
the conterminous United States. The impact of this energy resource 
on the U.S. energy system is forecast using the SRI energy model. 


51204 Perpetually renewable biomass prospects: a comparison of 
U.S. and Canadian ecosystem capacities vs needs. Robertson, 
E.E. (Biomass Energy Inst. Inc., Winnipeg, Can.). pp 157-179 of In 
Sharing the Sun: solar technology in the seventies. Volume 7. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P7. 

The solar, climatic, and other perpetually renewable ecosys- 
tem prerequisites for biomass formation are delineated. The geo- 
graphical areas in both countries which already satisfy the foregoing 
prerequisites are quantified. Attention is focused upon awesome 
programs which may become necessary to preserve and expand 
North America’s ecosystem’s capacity to perpetually provide our 
essential biomass—not only for energy but for food, fiber, chemical 
feedstocks, fertilizers and pharmaceuticals. 


51205 Energy can be green. Lewin, R. New Sci.; 74: No. 1053, 
474-475(26 May 1977). 

A brief review is given of the research in developing new 
plants and biomass systems for energy conversion. Attempts to 
improve photosynthesis and engineering nitrogen-fixing genes into 
plants are also considered. (JSR) 


PHOTOVOLTAIC POWER PLANTS 
REFER ALSO TO CITATION(S) 51220 


51206 (N—77—15494) Space-based solar power conversion and 
delivery systems study. Volume 1: executive summary. Interim report. 
Hazelrigg, G.A. Jr. (ECON, Inc., Princeton, N.J. (USA)). 30 Jun 
1976. Contract NAS8-31308. 38p. (NASA-CR—150146). NTIS, PC 
A03/MF AO1. 

The technical and economic aspects of satellite solar power 
systems are presented with a focus on the current configuration 5000 
MW system. The technical studies include analyses of the orbital 
system structures, control and stationkeeping, and the formulation of 
program plans and costs for input to the economic analyses. The 
economic analyses centered about the development and use of a risk 
analysis model for a system cost assessment, identification of critical 
issues and technologies, and to provide information for programmat- 
ic decision making. A preliminary economic examination of some 
utility interface issues is included. Under the present state-of-knowl- 
edge, it is possible to formulate a program plan for the development 
of a satellite solar power system that can be economically justified. 
The key area of technological uncertainty is man’s ability to fabri- 
cate and assemble large structures in space. 


51207 (N—77— 15495) Space-based solar power conversion and 
delivery systems study. Volume 2: of orbital 
systems. Interim report. (Grumman Ae s Bethpage, 
N.Y. (USA)). 30 Jun 1976. Contract NAS8-31308. 373p. (NASA- 
CR—150147). NTIS, PC Al6/MF AOI. 

Program plans, schedules, and costs are determined for a 
synchronous orbit-based power generation and relay system. Re- 
quirements for the satellite solar power station (SSPS) and the 

wer relay satellite (PRS) are explored. Engineering analysis of 
arge solar arrays, flight mechanics and control, transportation, 
raed and maintenance, and microwave transmission are includ- 


51208 (N—77—15496) Space-based solar power conversion and 
delivery systems study. Volume 3: economic analysis of space-based 
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solar power systems. Interim report. Hazelrigg, G.A. Jr. (ECON, 
Inc., Princeton, N.J. (USA)). 30 Jun 1976. Contract NAS8-31308. 
169p. (NASA-CR—150148). NTIS, PC A08/MF AO1. 

A variety of economic and programmatic issues are discussed 
concerning the development and deployment of a fleet of space- 
based solar power satellites (SSPS). The costs, uncertainties and risks 
associated with the current photovoltaic SSPS configuration, and 
with issues affecting the development of an economically viable 
SSPS development program are analyzed. The desirability of a low 
earth orbit (LEO) demonstration satellite and a geosynchronous 
(GEO) pilot satellite is examined and critical technology areas are 
identified. In addition, a preliminary examination of utility interface 
issues is reported. The main focus of the effort reported is the 
development of SSPS unit Se and operation and mainte- 
nance cost models suitable for incorporation into a risk assessment 
(Monte Carlo) model (RAM). It is shown that the key technology 
area deals with the productivity of man in space, not, as might be 
expected, with some hardware component technology. 


51209 Method and equipment for the generation of electrical 
energy from solar energy. Gubo, E. (to King Wilkinson, Inc). 


paeees Patent 2,510,226/C/. 20 Jan 1977. Sp. (In German). 


ig. 

A _ for the conversion of solar energy into electrical 
energy is described. Firstly, electrical energy generated by means of 
solar cells is used for the electrolysis of water. Sea-water is prefer- 
ably used. The electrolysis products can be stored or immediately 
led to a burner. The heated steam produced in the burner drives a 
steam turbine which is connected to an electric generator. The 
whole plant may be installed floating on the sea. The steam occuring 
at the outlet of the turbine may be used as sweet water after 
condensation. 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 51166, 51209 


51210 (SAND—75-6132) Optimum operating conditions for a 
cylindrical parabolic focusing collector/Rankine power generation 
cycle system. Edenburn, M.W. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 18p. (CONF-770804—2). 
Dep. NTIS, PC A02/MF AOl1. 

From 12. intersociety energy conversion engineering confer- 
ence; Washington, District of Columbia, United States of America 
(USA) (28 Aug 1977). 

System operating temperatures, boiler pressure, and associat- 
ed parameters which maximize solar to electric conversion efficiency 
and which minimize collector/storage/power cycle system cost 
have been determined for an electrical generation system which uses 
cylindrical parabolic focusing collectors as a source of heat, a 
stratified liquid unit for storage, and a Rankine power generation 
cycle for electrical generation. To perform a parametric study of the 
system, the analysis used an experimentally verified solar energy 
collector model to predict collector energy output as a function of 
inlet temperature, outlet temperature and fluid flow rate; a Rankine 
cycle model to predict cycle efficiency and heating fluid outlet 
temperature as a function of peak superheat temperature and boiler 
pressure; and a daily cycling storage unit model. The study shows 
that electrical generation efficiency is maximized by using a peak 
superheat temperature of 635 K (683 F); but, when storage cost is 
considered, the minimum cost system uses a peak superheat tempera- 
ture of 686 K (775 F) and a boiler pressure of 2.76 MN/m? (400 psi). 


51211 (TID—27627/1) Integration of solar thermal power plants 
into electric utility systems. Braun, G.W.; Ballance, J.W. (eds.). 
(Southern California Edison Co., Rosemead (USA)). Sep 1976. Con- 
tract EY-76-C-03-1117. 23p. Dep. NTIS, PC A02/MF AO1. 

The findings of a study designed to fill the need for an electric 
utility to evaluate solar thermal power plants are summarized. Calcu- 
lations are described which were used to compute the economic 
value of solar power plants to an electric utility under assumptions 
that are valid today. Topics covered are: reliability evaluation, 
economic evaluation, storage, system operation, and cost and design 
considerations. (MHR) 


51212 (TID—27627/2) Integration of solar thermal power plants 
into electric “4 systems. (Southern California Edison Co., Rose- 
mead (USA)). 1976. Contract EY-76-C-03-1117. 135p. Dep. 
NTIS, PC AGT/Mi AOl. 

The operation of solar power plants as a part of a large 
electric utility system was studied using Southern California Edison 
Company loss of load probability and production cost simulation 
computer programs. Solar generation was evaluated in the context 
of an electric system having high percentages of baseload type 
generation, represented by nuclear. A solar generation model was 
developed which includes effects of hourly solar input variations, 
cloud induced forced outages, use of energy storage, and peak 
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shaving dispatch. The contribution of solar generation to the 
system's ability to serve forecast loads was determined for varying 
amounts of installed solar capacity and for varying thermal energy 
storage capabilities associat ith the solar units. Breakeven costs costs 
for solar generation were calculated based on assumptions 
consistent with those Edison presently uses in generation resource 
planning. Sensitivities to assumed rates of escalation of fuel and 
capital costs were investigated by applying a specific alternative set 
of assumptions provided by ERDA, to a mixture of conventional 
resources that is not optimum for these assumptions. The effect of 
solar on the optimum mix of conventional resources was also stud- 
ied. 


§1213 Weather-power station. Solar energy, wind 
energy. Schatta, M. German(FRG) Patent 2. A1L908A/, 2 Oc 2 Oct 7. 
17p. (In German). 

3 figs. Addition to P2460075.7. 

A combined power station is described, which enables one to 
convert solar energy and wind energy into other forms of energy. 
The plant consists of a water-filled boiler, in which solar energy 
heats the water by concentration, solar cells, and finally wind rotors, 
which transform wind energy into electrical energy. The trans- 
formed energy is partly available as steam heat, partly as mechanical 
or electrical energy. The plant can be used for supplying heating 
systems or electrolysis equipment. Finally, by incorporating suitable 
motors, a mobile version of the system can be produced. 


51214 Equipment for the generation of electric currents. Dix, S. 
German(FRG) Patent 2,520,639/A/. 20 Nov 1975. 19p. (In 
German). 

3 figs. 

The device consists of a lens acting as solar concentrator 
which is made of two convex plates. The solar rays bundled by the 
lens fall on a radiation receiver in which a work medium is heated. 
The work medium heated transports the heat to another device, e.g. 
a turbine, to which an electric generator is connected. : 


§1215 Application of chemical engineering to large scale solar 
energy. Chubb, T.A.; Nemecek, J.J.; Simmons, D.E. (E. O. Hulburt 
Center for Space Research, Washington, DC). pp 364-374 of In 
Sharing the Sun: solar technology in the seventies. Volume 7. Boeer, 
K.W. (ed.). Cape Canaveral, FL; American Section of the Interna- 
tional Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar bear Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976 

See CONF-760842—P7. 

In the Solchem concept sunlight is converted to chemical 
energy in disbursed solar furnaces. Products are pi to a central 
station where energy is stored as heat-of-fusion. Heat pipe boilers 
provide on-demand power plant steam. 


51216 Europe's largest solar thermal power plant. Bossel, U. 
Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 1: No.2 2, 12-13(Mar 1976). 
(In German). 

1 fig. 

An overview is given over the solar heating plant which has 
recently been commissioned in the Camargue (France). This is the 
largest plant in Europe, with a mean heat output of about 200 kW, 
for the production o thermal energy from solar energy. The plant 
consists of 108 parabolic collectors (200 sq. metres) and 48 flat 
collectors (110 sq. metres). Two windmills with outputs of 10 kW 
each complete the system. The heat energy produced by the solar 
collectors is given up to 3 different stores, which in turn are 
connected to various consumers. 


51217 Equipment for generating electric energy from solar 
energy. Robieux, J. (to Compagnie Generale d’Electricite (CGE)). 
German(FRG) Patent 2,619,480A/. 18 Nov 1976. 15p. (In German). 

3 figs. 

A plant for the production of electrical energy from solar 
energy is described. The solar radiation is collected using lic 
mirrors which are arranged on a circular surface. At the ‘the focal point 
of each parabolic mirror there is a light conductor which conducts 
the concentrated light energy to the centre of the circular surface. 
The actual absorber is situated here, which has a fluid flowing 
through it. The fluid is heated to temperatures of 500-1500°C, and 
drives a turbine which in turn drives an electric generator. The 
individual parabolic mirrors can be set to the position of the sun at 
any time. 


51218 Equipment for conversion of solar energy into mechanical 
and electric energy. Krauss, R.H. German(FRG) Patent 2,525,337/ 
A/. 16 Dec 1976. 7p. (In German). 

1 fig. 

Equipment for the conversion of solar energy into mechanical 
or electric energy is described. The equipment es use of a 
working medium - no water - with a low boiling point. The working 
medium is preheated either by the warm water of the sea surface or 
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by solar energy. It passes into a preheater, in which it is heated 
above the boiling point. The working medium is vaporized in a 
superheater (by means of solar concentrators) and enters pressurized 
a steam turbine, where it is expanded adiabatically while emitting 
working capacity. Following the turbine, a condenser cooled by sea 
water of 4-8°C serves to improve the efficiency. Starting from the 
condenser, the working medium comes back to the storage tank. The 
turbine can provide energy directly or serves as topping stage for an 
electric generator. 


TOWER FOCUS POWER PLANTS 
REFER ALSO TO CITATION(S) 51305, 51306, 51307 


51219 (EPRI-EM—256(Vol.4)) Technical and economic assess- 
ment of phase change and thermochemical advanced thermal energy 
storage (TES) systems. Final report. Volume IV. Solar Power Plant 
Operation, analysis computer program. (Boeing Engineering and 
Construction, Seattle, Wash. (USA)). Dec 1976. 182p. Dep. IS, 
PC A09/MF AOl1. 

The computer program used to simulate the operation of the 
high temperature gas cooled solar power plant is described. The 
program was used to assess the interrelations of plant components as 
opposed to the design of the individual elements. The model esti- 
mates the effectiveness of the Brayton cycle solar power plant on an 
hourly, daily and yearly basis. Herein is a description of the program 
and how the program is used including inputs, outputs and operating 
instructions. 


51220 (N—77-—15486) Satellite power system: engineering and 
economic analysis summary. (National Aeronautics and Space Ad- 
ministration, Huntsville, Ala. (USA). George C. Marshall Space 
Flight Center). Nov 1976. 282p. (NASA-TM-X—73344). NTIS, PC 
A13/MF AOl. 

A system engineering and economic analysis was conducted 
to establish typical reference baselines for the photovoltaic, solar 
thermal, and nuclear satellite power systems. Tentative conclusions 
indicate that feasibility and economic viability are characteristic of 
the Satellite Power System. Anticipated technology related to manu- 
facturing, construction, and maintenance operations is described. 
Fuel consumption, environmental effects, and orbital transfer are 
investigated. Space shuttles, local space transportation, and the 
heavy lift launch vehicle required are also discussed. 


51221 (SAND—77-0642C) HELIOS: a computational model for 
solar concentrators. Biggs, F.; Vittitoe, C.N. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). 1977. Contract EY-76-C-02-0789. 17p. 
(CONF-770630—2). Dep. NTIS, PC A02/MF AOl1. 

From US-USSR workshops on solar energy applications; 
Moscow, Union of Soviet Socialist Republics (USSR) (20 Jun 1977). 

HELIOS is a computer code for mathematically simulating 
the behavior of the flux pattern from the concentrator field for a 
solar central receiver power station. Statistical methods are used to 
incorporate nondeterministic factors. The code is described, and 
some examples of its output are given. 


51222 (SAND—77-0667C) Parameter study for a central-receiv- 
er power station. Biggs, F.; Vittitoe, C.N. (Sandia Labs., Albuquer- 
ue, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 15p. (CONF- 
70630—1). Dep. NTIS, PC A02/MF AOl1. 
From US-USSR workshops on solar energy applications; 
Moscow, Union of Soviet Socialist Republics (USSR) (20 _ 1977). 
The interactions between alignment and focusing strategies 
and heliostat errors are described and illustrated. Some descriptions 
of astigmatic aberrations are developed and are used to suggest an 
evaluation criterion for concentrators. Finally, an analysis of mea- 
surements for evaluating heliostat reflectors is given. 


OCEAN THERMAL GRADIENT POWER PLANTS 


51223 (BNWL—2283) Nature of primary organic films in the 
marine environment and their significance for Ocean Thermal Energy 
conversion (OTEC) heat exchange surfaces. Haderlice, E.C. (Naval 
Postgraduate School, Monterey, Calif. (USA)). Feb 1977. Contract 
EY-76-C-01-2515. 42p. Dep. NTIS, PC A03/MF AO1. 

The development of bacterial slime films on the heat exchang- 
er surfaces of OTEC power | is likely to be of critical impor- 
tance in determining if OTEC closed cycle systems are technically 


and economically viable. This report surveys our present state of 
knowledge as to the nature and behavior of primary films in the 
marine environment. Areas where further research is needed are 
indicated. Includes extensive bibliography. 


51224 (BNWL-SA—5970) Ocean thermal energy conversion 
system bifouling and corrosion Perrigo, L.D.; Jensen, G.A. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Sep 
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1976. Contract EY-76-C-01-1830. 3lp. (CONF-7609135—1). Dep. 
NTIS, PC A03/MF AO1. 

From Western region conference; San Diego, California, 
United States of America (USA) (27 Sep 1976). 

The Energy Research and Development Administration 
(ERDA) is sponsoring a program to explore the possibilities for 
beneficially using the temperature difference between warm surface 
water of the tropical oceans and the deeper colder water to operate a 
heat engine. Because as much as 4 to 6% of the expected demand for 
power in the United States by 2020 could be supplied by this source 
which is known as ocean thérmal energy conversion, this is one of 
the potential alternatives being explored by the Federal Government 
to lessen our dependence upon conventional energy sources. One of 
the major technical hurdles that must be overcome to bring this 
alternative energy source into beneficial use is the solution to bio- 
fouling problems that are expected to impede efficient heat transfer 
in the power plant evaporator and condenser systems. There are 
allied problems in the corrosion of materials that must also be solved. 
In January 1976, ERDA established a project office at Battelle- 
Northwest whose mission it is to develop, procure and monitor 
projects to define, control and alleviate biofouling and corrosion 
problems expected in OTEC power plants. Since startup, this project 
office has developed a methodology to guide work in this area, 
assumed control of on-going projects and initiated others. The 
results of work to develop a biofouling device and the corrosion 
behavior of aluminum in ammonia-sea water mixtures are reported. 


51225 (CONF-770331—1) Analytical and experimental studies 
of OTEC heat transfer problems at Oak Ridge National Laboratory. 
Michel, J.W. (Oak Ridge National Lab., Tenn. (USA)). 1977. Con- 
tract W-7405-ENG-26. 27p. Dep. NTIS, PC A03/MF AO1. 

From 4. ocean thermal energy conversion conference; New 
Orleans, Louisiana, United States of America (USA) (22 Mar 1977). 

During the past year, Oak Ridge National Laboratory has 
been involved in assisting ERDA in analysis, planning, and imple- 
menting a program to develop advanced heat exchangers for ocean 
thermal energy conversion (OTEC) application. An analysis of the 
NHs binary cycle and the current state of commercial heat exchang- 
er technology indicated that the goals of this program should be to 
improve the seawater heat transfer coefficients by a factor of 2, the 
ammonia heat transfer coefficients by a factor of 2 to 4, and to be 
able to control fouling factors at a value of 0.0003 or below. These 
improvements coupled with Speen aluminum for this seawater/ 
ammonia service would go far toward assuring the economic viabil- 
ity of the OTEC concept. A single tube ammonia heat transfer loop 
has been built and operated to evaluate the heat transfer characteris- 
tics of fluted tubes. Preliminary ammonia condensation results are 
presented. 


51226 (CONF-770331—2) Outline for optimizing and evaluating 
proposed OTEC systems. Lyon, R.N. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 16p. Dep. NTIS, 
PC A02/MF AOl. 

From 4. ocean thermal energy conversion conference; New 
Orleans, Louisiana, United States of America (USA) (22 Mar 1977). 

The need to begin the development of a general modeling and 
optimization method for ocean thermal energy conversion systems 
for assistance in making a wide variety of administrative and desi: 
decisions is emphasized. Concepts that should be included in the 
model are outlined. (WHK) 


51227 (COO—4041-4) Studies of biofouling in ocean thermal 
energy conversion plants. Fetkovich, J.G.; Grannemann, G.N.; Maha- 
lingam, L.M.; Meier, D.L.; Munchmeyer, F.C. (Carnegie-Mellon 
Univ., Pittsburgh, Pa. (USA)). 1977. Contract EY-76-S-02-4041. 13p. 
(CONF-770514—1). Dep. NTIS, PC A02/MF AO1. 

From 77 STAR symposium; San Francisco, California, 
United States of America (USA) (25 May 1977). 

Efforts to extract —- from the ocean’s thermal gradients 
by means of closed-cycle Thermal Energy Conversion 
(OTEC) i require very yy exc The sea water 
passing through these will be ted (or cooled) by only a few 
degrees. Under these conditions it is feared that biological fouling 
(biofouling) may seriously impede heat transfer unless ropriate 
measures are taken. There exists surprisingly little data on ~~, 
under conditions approximating those expected to exist in an OTE 
heat exchanger. For these reasons we have undertaken a study of 
biofouling in simulated OTEC heat exchangers. Currently, the effect 
of fouling on the heat transfer coefficient is being investigated as a 
function of the material used and water velocity. Next, the effective- 
ness of several means of biofouling prevention will be determined. 
Later stages of the study will include investigation of variation with 
a number of other phenomena important to OTEC design and 
operation. 

51228 (COO/264i—1a) Concurrent studies of enhanced heat 
transfer 


and materials for ocean thermal exchangers. Progress report. 
Bonewitz, R.A. (Aluminum Co. of America, Alcoa Center, Pa. 
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Alcoa Labs.). 29 Oct 1976. Contract EY-76-S-02-2641. 75p. Dep. 
NTIS, PC A04/MF AOl1. 

Aluminum alloys 1100, 3003, 5052, and 6063 were examined 
for their compatibility with the proposed working fluids for Ocean 
Thermal Energy Conversion (OTEC), anhydrous ammonia, Freon 
22 and propane, and mixtures of these with sea water. Such mixtures 
would occur if leaks develop in evaporator or condenser heat 
exchangers. These aluminum alloys are compatible with the anhy- 
drous working fluids. In ammonia-sea water solutions only limited 
general corrosion is found in 0 to 30 percent ammonia, no corrosion 
in 30 to 90 percent ammonia, and “self limiting” pits in 90 to 100 
percent ammonia so rapid deterioration of the exchangers would not 
occur. No corrosion was observed in sea water saturated with Freon 
22 or yp. No differences in alloy performance were evident in 
any of these tests so selection can be made on the basis of compatibil- 
ity with sea water. A review of the available literature indicates that 
5052 shows the best performance in surface sea water followed by 
1100, 3003 and then 6063 alloy. In deep sea water only 5052 and 
1100 alloys appear suitable although more data is required. In both 
surface and deep sea waters, alcladding offers the best protection 
against tube perforation; few instances of penetration into the core 
prom have been observed for the alclad alloys examined in this 
study. 


51229 (COO/2895—S5) Steady-state evaporator models of Solar 
Sea Power Plants. Part I. Hetyei, S.A.; Neuman, C.P. (Carnegie- 
Mellon Univ., Pittsburgh, Pa. (USA)). Aug 1976. Contract EY-76-S- 
02-2895. 33p. Dep. NTIS, PC A03/MF AOl1. 

Previously, a methodology was developed for modeling the 
dynamic and steady-state behavior of Solar Sea Power Plants 
(SSPP). Here, the pertinent physical laws of heat transfer and mass 
balance are applied to develop a lumped parameter, steady-state 
model for tube-and-shell evaporators incorporating falling films. 
This model is analyzed to investigate the assumption of constant heat 
transfer coefficients in modeling the steady-state behavior of smooth- 
tube evaporators operated in the turbulent flow regime. It is con- 
cluded that, for all practical purposes, the local heat transfer coeffi- 
cient on the working fluid side of the evaporator tube is constant for 
both fixed and +-10% changes in the inlet working fluid flow rate. 
The overall objective is to develop simulation models of a complete 
SSPP as tools of design and optimization. 


51230 (COO/2909—1) Experimental and analytical research on 
the external fluid mechanics of ocean thermal energy conversion 
plants. Progress report, April 1, 1976—September 30, 1976. Jirka, 
G.H.; Harleman, D.R.F.; Fry, D.J.; Johnson, R.P. (Massachusetts 
Inst. of Tech., Sag (USA)). 12 Nov 1976. Contract EY-76-S- 
02-2909. 96p. Dep. NTIS, PC AOS/MF AO1. 

The experimental set-up has been completed and two series of 
experiments have been conducted, both simulating OTEC operation 
in a stagnant ocean but with different design conditions (radial jet 
versus separate jet discharge). Two separate data reports have been 
transmitted to NRL (Appendices A and B). The preliminary experi- 
mental results demonstrate, amongst others, that: (a) The mixing of 
the discharge flow in the vicinity of OTEC is primarily dependent 
on discharge momentum and only secondarily dependent on dis- 
charge design details. Higher discharge momentum results in larger 
mixing ratios. Discharge momentum, in turn, is proportional to the 
power required for the discharge pumps. (b) Under standard oceano- 
graphic conditions, an OTEC plant in the order of 100 to 200 MWe 
should not experience significant recirculation effects. A radial jet 
model based on the integral technique has been developed which 
predicts the mixing and geometric characteristics of the discharge 
Jets. Preliminary results indicate that the model is correctly predict- 
ing the observed data trends. 


51231 (DSE/2426—8) Alternative energy transmission systems 
from OTEC plants. Project 8980 second quarter progress report, 
October—December 1976. Talib, A.; Yudow, B.; Blazek, C.; Foh, S.; 
Konopka, A.; Biederman, N. (Institute of Gas Technology, Chicago, 
Ill. (USA)). Feb 1977. Contract EX-76-C-01-2426. 90p. Dep. NTIS, 
PC A0S/MF AO1. 

Ocean thermal energy conversion (OTEC) plants are likely to 
be located some distance offshore, and several different approaches 
have been suggested for carrying the energy these plants produce to 
the energy user. Energy carriers evaluated include both chemical 
and electrical energy. The Institute of Gas Technology (IGT) is 
conducting a study to provide a technical and economic evaluation 
of two previously unexamined concepts for converting OTEC 
energy to a storable, transportable form, and shipping it to a shore- 
based receiving terminal. One concept deals with an onboard electri- 
cal system that is used to produce high-temperature heat and ship- 
ping this thermal energy to shore in some form of thermal —- 
system, such as a molten salt. The other concept is to use OTEC 
energy to produce carbonaceous fuels using electrolytic hydrogen 
produced onboard and carbon dioxide extracted from seawater or 
delivered from a shore-based facility. Methane, methanol, and con- 
ventional light fuels of the gasoline family will be considered for 
synthesis at the OTEC plant; the possibility of producing high- 
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— fuels, such as hydrazine, UDMH, 1-7 octadiyne, and 
tetrahydrodicyclopentadiene is also being analyzed. During the 
second quarter we concentrated our efforts on the following areas: 
(1) analyzing the techno-economic characteristics of producing gaso- 
line from methanol on an OTEC platform; (2) determining carbon 
dioxide levels in seawater; (3) evaluating various processes for the 
extraction of CO. from seawater; (4) collecting information concern- 
ing OTEC energy barge and pipeline transportation systems; and (5) 
developing a method for analyzing thermal energy transport sys- 
tems. Research progress is summarized. 


§1232 (ERDA—77-47/8) Solar program assessment: environ- 
mental factors. Ocean thermal energy conversion. (Energy Research 
and Development Administration, Washington, D.C. (USA). Div. of 
Solar Energy). Mar 1977. 55p. Dep. 1S, PC A04/MF AOl. 
The environmental problems which may arise with the fur- 
ther development of Ocean Thermal a Conversion (OTEC), 
one of the eight Federally-funded solar technologies are presented. 
To provide a background for this environmental analysis, the history 
and basic concepts of the technology are reviewed, as are its 
economic and resource requirements. The potential effects of this 
new technology on the full range of environmental concerns (i.e., air 
and water quality, biosystems, safety, social/institutional structures, 
etc.) are then discussed in terms of both their relative signi 
and possible solutions. Although the emerging solar technologies 
will contribute to environmental problems common to any construc- 
tion project or energy-producing technology (e.g., air pollutants 
from steel production), only those impacts unique to the solar 
aspects of the technology are discussed in depth. Finally, an environ- 
mental work plan is presented listing research and development 
proposals and a NEPA work plan which might help clarify and/or 
mitigate specific environmental concerns. 


51233 (ORAU/IEA(M)—77-1) Net energy analysis of an ocean 
thermal energy conversion (OTEC) system. Perry, A.M.; Marland, G.; 
Zelby, L.W. (Institute for Energy Analysis, Oak Ridge, Tenn. 
(USA)). Feb 1977. Contract EY-76-C-05-0033. 55p. Dep. IS, PC 
A04/MF AOl1. 

The energy requirements for construction and operation of an 
OTEC system are estimated. The conceptual system selected for 
analysis was one developed by Lockheed Missiles and Space Compa- 
ny. It uses a Rankine power cycle with ammonia as the working 
fluid, and is based on essentially available technology. The plant 
would be located about 20 miles offshore and would produce 160 
MW¢e) of net electricity that would be carried ashore by underwater 
cable for transmission and distribution by conventional means. Evap- 
orators and condensers for the ammonia power cycle were assumed 
to be made of titanium (for resistance to corrosion) although it is 
recognized that aluminum alloys—preferable from a cost stand- 
point—may prove to have acceptable corrosion resistance. Net 
electrical output of the plant at an assumed 90% plant factor is 1.26 x 
10° kWh(e) per year. Annualized energy inputs for construction and 
operation (including periodic repair and replacement of major plant 
components) are estimated to be 15 x 10°kWh of electricity and 37 x 
10*° Btu of direct or indirect fuel consumption not associated with 
the electricity inputs. Thus the electrical energy “subsidy” represents 
about 1% of net station output, while non-electric energy subsidies 
add up to approximately 300 Btu per kWh(e). If the electrical energy 
inputs are assumed to come from mepere oy with an overall 
energy requirement of 13,850 Btu per net kWh(e), then the overall 
energy subsidy is about 58 x 10° Btu per year. The delivered energy 
from the OTEC plant is thus nearly 7 to 10 times the direct and 
indirect primary energy inputs. Therefore, the direct and indirect 
primary energy inputs. Therefore, this OTEC system would return 
useful energy far in excess of the energy inputs required for its 
construction and operation. 


51234 (ORNL/Sub—77/14216/1) Enhanced single-phase heat 
transfer for ocean thermal energy conversion systems. Final report. 
Bergles, A.E.; Jensen, M.K. (Iowa State Univ. of Science and 
Technology, Ames (USA). Engineering Research Inst.). Apr 1977. 
Contract W-7405-ENG-26. 113p. L—13; ISU-ERI-AMES— 
77314). Dep. NTIS, PC A06/MF AO1. 

Preliminary studies have shown that the heat exchanger costs 
for an Ocean Thermal Energy Conversion (OTEC) system represent 
approximately one-half of the total capital cost. Much of the OTEC 
research is now directed at development of lower cost heat exchang- 
ers which are not unduly affected by biofouling. It appears that 
reduced size (and cost) will require utilization of enhanced heat 
transfer surfaces for both the boiler and the condenser. An initial 
study directed toward assessing the potential for heat transfer en- 
hancement of the sea water, or single-phase side, of these heat 
exchangers is described. Single-phase, forced convection heat trans- 
fer can be enhanced by a wide variety of techniques. Of primary 
interest in large-scale heat exchange equipment are a number of 
“passive” techniques which do not require external power to r- 
ate and sustain the improvement. These techniques are: rough sur- 
faces, extended surfaces, displaced enhancement devices, and swirl 
flow devices. As part of this study the world literature was surveyed 
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to locate representative data for these techniques. A computer 
search of an extensive collection of general literature on heat transfer 
enhancement was utilized. Heat transfer and friction factor data are 
presented for various techniques and subgroups of techniques, par- 
ticularly those data which demonstrate the maximum reported im- 
provements in heat transfer coefficients. 


51235 (PB—264242) Ocean thermal energy conversion: resource, 
and environmental studies. Interim quarterly report No. 1. 
Lewit, H.L. (Ocean Data Systems, Inc., Monterey, Calif. (USA)). 
Aug 1975. Contract NSF-C1020. 182p. NTIS, PC A09/MF AOI. 
Studies to define optimum geographical locations for Ocean 
Thermal Energy Conversion (OTEC) plant sites were carried out. 
This report presents the results of the first of six subtasks-- thermal 
structure mapping. Subtask | includes an area from the Equator to 
60 degree N, from 60 degrees W to 160 degrees W. The four seasons 
are represented by data for January, April, July, and October. Nine 
categories of maps are included. 


SOLAR RADIATION UTILIZATION 


51236 (TID—27348/1) Survey of the applications of solar ther- 
mal energy systems to industrial process heat. Final report. Volume 1. 
Summary. (Battelle Columbus Labs., Ohio (USA); Honeywell, Inc., 
Minneapolis, Minn. (USA); Battelle Pacific Northwest Labs., Rich- 
land, Wash. (USA)). Jan 1977. Contract W-7405-ENG-92. 88p. Dep. 
NTIS, PC A05/MF AO. 

Process heat requirements of 20 industries were identified and 
characterized according to quantity, temperature range, and form. 
Concepts for solar thermal energy systems were evaluated with 
respect to expected performance and cost in industrial applications. 
A preliminary assessment was made of related nontechnical issues, 
i.e., economic, institutional, legal, and environmental. Volume 1 
contains a summary of the methodology and results of the entire 
project. 


51237 Beam daylighting: direct use of solar energy for interior 
lighting. Rosenfeld, A.H.; Selkowitz, S.E. (Univ. of California, 
Berkeley). pp 375-391 of In Sharing the Sun: solar technology in the 
seventies. Volume 7. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P7. 

If the top two feet of windows (above eye level) are provided 
with reflective Venetian blinds to bounce direct beam sunlight onto 
a white ceiling, lights may be switched off for more than 1000 hours 
yearly in five billion feet of commercial space in the US, saving 
10,000 megawatts, often at times of peak demand, and saving '/s 
quadrillion BTU of resource energy yearly. Beam daylight, at 100 
lumens/watt, is more efficient than fluorescent fixtures, and can be 
directed up to 30 feet inwards by reflective louvres (seasonally 
adjusted) or Venetian blinds. Lights are controlled by timed switch- 
es or photocells. Cost of reflective blinds and switches is repaid by 
savings in electricity within two to three years. Relatively small 
savings in air conditioning power are a by-product. 


51238 Solar industrial process heat workshop. Auer, W.W. 
(Energy Research and Development Administration, Washington, 
DC); Allen, R.W.; Anand, D.K. pp 79-87 of In Sharing the Sun: 
solar technology in the seventies. Volume 7. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P7. 

A workshop sponsored by ERDA and coordinated by the 
University of Maryland was held to assess the design and application 
of cost effective solar energy systems for supplying industrial pro- 
cess heat. Sixteen state-of-the-art surveys and papers were presented. 
Recommendations of working groups dealing with hot air, hot 
water, and steam for industrial application are included. 


51239 Boiler heated by solar energy. Brola, G. (to Entreprise 
Industrielle de Chaudronnerie). German(FRG) Patent 2,631,196/A/. 
20 Jan 1977. 19p. (In German). 

7 figs. 

The boiler heated by solar energy is characterized by the fact 
that its surface ex to solar radiation has numerous recesses or 
cells which function as black bodies. Reflectors are envisaged in 
order to divert solar rays towards the recesses. At the boiler-side end 
of the exemptions, heat coils are attached in which a fluid circulates 
transferring heat energy to the water to be heated within the boiler. 
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SPACE HEATING AND AIR CONDITIONING 


REFER ALSO TO CITATION(S) 51165, 51285, 51309, 51946, 
52014, 52099 


51240 (COO—2598-1) Consumer demand analysis: solar heating 
and cooling of buildings. Final report. Scott, J.E. (Delaware Univ., 
Newark (USA)). Sep 1976. Contract EY-76-C-02-2598. 238p. Dep. 
NTIS, PC Al1/MF AOl. 

This study concerns the acceptability of solar heating and 
cooling to homebuyers for residential applications. The study as- 
sesses the extent of homeowner awareness of solar technologies, 
estimates the acceptability of elevated first costs including willing- 
ness to trade higher initial costs for life cycle savings, and investi- 
gates the impact of solar aesthetics. Also explored are other areas of 
potential concern to homeowners in evaluating a solar alternative as 
well as positive motivations that would encourage purchase. Finally, 
the socioeconomic and attitudinal characteristics of individuals more 
likely to purchase a solar home rather than a conventional home 
were studied. The results are based on group depth interviews and 
personal interviews with active homeseekers, top executives of large 
residential development firms, and architects. The sample was split 
evenly between Denver, Colorado and the Philadelphia, Pa./Wil- 
mington, Del. areas. Implications of the results for the commercial- 
ization of solar energy and possible public policy decisions are also 
discussed. 


51241 (COO/2858—2) Interim progress report on residential 
solar heating and cooling using an evacuated tube solar collector. 
Ward, D.S. (Colorado State Univ., Fort Collins (USA). So! 
Energy ——— Lab.). Jul 1976. Contract EY-76-S-02-2858. 4p. 
Dep. NTIS, PC A02/MF AOl1. 

On 1 February 1976, the Energy Research and Development 
Administration awarded the Solar Energy Applications Laboratory 
of Colorado State University a grant to design, install, and test a 
residential solar heating and cooling system using an evacuated tube 
solar collector. The progress of the project during the first six 
months (1 February 1976 through 31 July 1976), is reported. 


51242 (COO/2938—77/1) Solar driven air conditioning system 
semiannual status report. Shelpuk, B.; Crouthamel, M. (RCA Ad- 
vanced Technology Labs., Camden, N.J. (USA)). Jan 1977. Contract 
EY-76-C-02-2938. 34p. (ATL-CR—77-01). Dep. NTIS, PC A03/MF 
AOl. 

RCA has studied the feasibility of building a solar-driven air 
conditioner on the basis of the Vuilleumier thermodynamic cycle 
under NSF Grant GI-44098. The technology used was applied 
initially in an —— requirement for a reliable, long-lived cryo- 
genic refrigerator for an infrared detection system. Refrigerators 
based on the Vuilleumier cycle were developed for NASA and the 
U.S. Air Force. Under Grant GI-44098, RCA explored extension of 
this technology to an air conditioning application. This extension is 
not straightforward because the low temperature heat source, gas 
flow friction through the machine, and void volume effects interact 
in subtle ways to de ie performance. The various combinations of 
design variables which affect performance required simulation on a 
computer. In addition new materials and structures were required to 
replace the standard cryogenic components which were deficient 
when used in the air conditioning application. The feasibility for 
cooling based on the VM thermodynamic cycle was analytically 
shown to be on a sound thermodynamic basis. A detailed hardware 
design was completed to reflect the requirements indicated in the 
studies, and techniques were demonstrated for reducing this design 
to hardware in the current program. A preliminary model of this 
hardware is being assembled. In particular, component development 
in the regenerator, heat exchanger, and displacer seal areas has been 
required to maximize the chances for a successful feasibility demon- 
stration. This technique and component work, as well as the facilities 
established to test the feasibility hardware, are described. 


51243 (COO/4012—1) Evaluation of the Corning and Philips 
evacuated tubular collectors in a residential solar heating and cooling 
system. Final report, 1 May 1976—1 December 1976. Duff, W.S. 
(Colorado State Univ., Fort Collins (USA). Solar Energy Applica- 
tions Lab.). Mar 1977. Contract EY-76-S-02-4012. Sip. Bep 1S 
PC A04/MF AOl. 

The Solar Energy Applications Laboratory of Colorado State 
University has completed the design, construction, and installation of 
a —— set of evacuated tub collectors on a test bed behind 
Solar House I. The collectors, the — evacuated tube collector 
(December 16, 1976 to December 31, 1977) and the Philips evacuat- 
ed tube collector (January 16, 1978 to January 31, 1979) are being 
used sequentially to operate the heating and cooling system of Solar 
House I. Data are being collected over an entire heating and cooling 
season and analyses are being performed on these data to provide an 
evaluation of the two new collectors and comparison with the 
present conventional collector as part of a residential heating and 
cooling system that is otherwise identical in every way. This project 
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is significant for several reasous. First, the two high performance 
collectors operate in conjunction with an advanced ARKLA lithium 
bromide water chiller. This cooling unit is designed specifically for 
operation with solar energy systems. For comparative purposes the 
advanced ARKLA unit will be available for use with the existing 
conventional flat-plate collector. In addition, comparisons of operat- 
ing data are being made with Solar Houses II and III, adjacent to 
Solar House I. Solar Houses II and III have the same thermal load 
characteristics as Solar House I, but have different solar heating and 
cooling systems. House II has an air heating collector and pebble- 
bed storage. House III has an evacuated tube solar collector, and is 
also coupled with an advanced absorption water chiller unit. The 
comparative analysis under the same load conditions, provides an 
exceptional opportunity in evaluating the relative merits of the new 
collector systems. 


51244 Solar energy and the steam Rankine cycle for driving and 
assisting heat pumps in heating and cooling modes. Lior, N. (Univ. of 
Pennsylvania, Philadelphia). Energy Convers.; 16: 111-123(1977). 

Various methods for reducing the purchased, resource energy 
consumption of vapor-compression heat pumps in both heating and 
cooling modes are analyzed and compared to conventional systems. 
The results are presented in detailed system analysis curves for the 
relevant range of major design parameters. One of the methods 
studied is the application of a solar-powered, fuel-superheated Ran- 
kine cycle incorporating a steam turbine. This cycle would drive the 
heat pump in the cooling mode. Fuel-fired, it would drive the heat 
pump in the heating mode, with system performance augmented by 
utilizing the waste heat from the cycle, as well as by solar energy. In 
the cooling mode, resource energy savings of 50 to 60% are ob- 
= In the heating mode, resource energy use is reduced 3 to 4 
old. 


51245 (PB—263192) Assessment of a single-family residence 
solar heating system in a suburban development setting. Project Phoe- 
nix. Final report 1 Jul 74—1 Jul 76. Phillips, J.D. (Colorado Springs 
Dept. of Public Utilities, Colo. (USA)). Jul 1976. 180p. NTIS, PC 
A09/MF AOl. 

See also PB—242729. 

The Phoenix Project solar heated home is a demonstration 
project designed to provide an alternative to conventional heating 
systems for residential application. The project is an in-depth investi- 
gation into a fluid-to-air solar optimized heat pump. The approach 
used was to construct a house heated by a solar optimized heat 
pump. The house and heating system were tested under actual 
operating conditions for a period of two years. The major conclusion 
is that a solar optimized heat pump system for residential application 
is now a viable alternative to conventional fuel sources. 


51246 House with solar heating plant. Oe/ Gas Feuerungstech.; 
20: No. 12, 5-6(1975). (In German). 

3 figs. 

This is a report on a house equipped with a flat plate collector 
system serving the house with heating energy and water heating. 
Two heat accumulators of 70 m* and 2 m* resp. are connected with 
the collector system. The small accumulator is additionally connect- 
ed with the electric circuit and serves as day-time storage tank. The 
total control system was adapted to the function of the solar heating 
system. It is noted critically that the combination of solar heating- 
heat pumps is probably more economical. Furthermore it is said, that 
the latent heat accumulator under development promises better 
storage opportunities. 


51247 Solar heating system, thermal energy storage equipment 
and system for houses and similar . Mueller, W. 


consumer purposes. 
eae ae Patent 2,419,099/A/. 20 Nov 1975. 6p. (In German). 
ig. 

An energy generation system is described which consists of a 
flat plate collector for the conversion of solar energy into thermal 
energy and a storage system for thermal energy. An electrically 
adjustable consumer system is connected to the accumulator. 


51248 Solar heating. Zink, W. Oe/- Gasfeuerung; 21: No. 12, 670- 
674(1976). (In German). 

With figs. 

Some fundamental problems of solar energy utilization are 
discussed within the framework of an interview with an established 
— of solar heating systems. Special attention is paid to solar 
collectors. 


51249 Thermally self sufficient greenhouses. Nash, R.T.; Wil- 
liamson, J.W. (Vanderbilt Univ., Nashville). pp 64-78 of In Sharing 
the Sun: solar technology in the seventies. Volume 7. Boeer, K.W 
(ed.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P7. 
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The development of a thermal storage system which will 
maintain a temperature difference in excess of 15°F between the 
ambient temperature and the air temperature inside a 
during the night following a clear day is reported. The performance 
without the storage system is compared to that obtained with the 
storage system. Water was used as the storage medium, and two 
methods of heat transfer between the inside air and the storage 
medium were employed. In one case only air inside the greenhouse 
was circulated, while in the other both the air inside the greenhouse 
and the water in the storage system were circulated. 


51250 Solar energy design principles. Aimone, M.A. (Air Force 
Inst. of Tech., Wright—Patterson AFB, OH). pp 162-167 of In 
Energy and the environment. Theodore, L. (ed.). Dayton, OH; 
American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The numerous solar energy design parameters required for 
calculation of equipment size and economic benefits of a solar- 
thermal energy conversion system are listed briefly. The capabilities 
of two general types of solar energy conversion system i 
procedures are ranked according to seven criteria of evaluation. 
Each of the two general types of design procedures have specific 
advantages and disadvantages. 


51251 Design, construction and 

powered ammonia/water absorption air conditioning 

of Florida solar house. Farber, E.A.; Ingley, H.A.; Morrison, C.A. 
(Univ. of Florida, Gainesville). pp 168-173 of In Energy and the 
environment. Theodore, L. (ed.). Dayton, OH; American Institute of 
Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

Several refrigerant/absorbent combinations were studied and 
it appeared that the ammonia/water system provided significantly 
more advantages than disadvantages for solar air conditioning when 
compared to other combinations. The most significant advantage 
was the fact that the generator could be operated with a heat source 
temperature much less than 82.2° (180°F). Such a source is readily 
available from solar collection/storage systems utilizing inexpensive 
flat plate collectors. Another absorption system, the lithium/water 
absorption system, is commercially available and may be operated 
with hot water from solar collection systems. This unit, however, 
requires source temperatures in excess of 87.8°C (190°F) for efficient 
operation. Ammonia is soluble in water over a wide range’ of 
operating conditions; therefore there is no opportunity for the absor- 
bant to precipitate out of solution as is possible with solutions of 
solid absorbants and liquid refrigerants. Another reason for the 
ammonia/water system was its flexibility in operating temperatures; 
for example, ammonia may be used for refrigeration pu . The 
most obvious disadvantage of an ammonia/water absorption system 
is the classification rating of ammonia as a refrigerant. Ammonia 
equipment is restricted in its use in that it must be located outside the 
building or residence for which it is being used. In order to demon- 
strate the feasibility of solar air conditioning for residential use, a 
three ton capacity (10.5 Kj/sec. or 36,000 Btu/hr) absorption unit 
was designed, fabricated and used under actual living conditions at 
the University of Flor«la Solar Research Residence. 


51252 System operating. ——, H. Mitteilungsbl. Dtsch. 
Ges. Sonnenenergie; 1: No. 2, 6-8(Mar 1976). (In German). 

4 figs.; 6 refs. 

Several system circuits are discussed which are necessary to 
use solar energy as additional energy to supply households, in 

articular, the problems of hot water preparation and building 

fiosting or a combination of both systems are discussed. The prob- 
lems of swimming-pool heating are also discussed, and the use of 
heat pumps is taken into consideration. 


51253 Questions of economics. Graeff, P. Mitteilungsbi. Dtsch. 
Ges. se “ea 1: No. 2, 9-12(May 1976). (In German). 
rets. 

The essay deals with questions of profitability in connection 
with the use of solar energy to heat buildings or to prepare hot 
water. The total problem is approached from 3 points of view: 1. 
General national economy point of view: Judgment by politicians 
determines the possibilities of — by the government. 2. The 
business economy aspect: Here the most important matter is to 
construct the plants with dimensions permitting to obtain the highest 
profits possible. 3. The financing model: possible incentives must be 
taken into consideration as well as technical aspects, e.g. the service 
life of the plants. 


51254 Solar house with heat pump. Energy supply, not harmful to 
the environment, with all refinements in a new house in Nuertingen. 
Urbanek, A. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 1: No. 5, 12- 
14(Sep 1976). (In German). 
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4 figs. . 

The supply of a living-house by means of solar energy is 
described. On the roof there are 4 flat plate collectors of 36 m? 
covered with plastics. Two thermal cascade accumulators of 4,000 | 
and 800 | volume are available. The smaller accumulator serves for 
service-water supply. An additional heat pump takes heat from the 
soil and transfers it to a temperature level of appr. 50°C. Further- 
more, the heat pump can cool down the water in the last cascade 
accumulator which has a temperature of appr. 25°C. As a result, 
very cold water is brought to the solar collectors, thus improving 
the efficiency of the solar plant. During the summer, the collectors 
are sufficient to supply the whole house with hot water. During the 
winter, the house is heated by means of a floor heating which meets 
appr. 80% of the heat demand. The total price of the heating system 
amounts to appr. DM 65,000. 


51255 Solar house ‘Deizisau’. Combination of a solar plant with 
wall and floor heating and long-term storage. Urbanek, A. Mittei- 
lungsbl. Dtsch. Ges. Sonnenenergie; 1: No. 5, 16-18(Sep 1976). (In 
German). 

3 figs. 

The partial supply of a living-house with solar energy is 
described. 20 m? flat plate collectors are placed on the roof of the 
house at an angle of 30°, and 20 m? collector area are on a side- 
building at an angle of 45°. For hot water supply and for heating, a 
thermal accumulator of 2,000 | volume is connected. A long-term 
accumulator of 70 m* volume is in the ground. The difference in the 
temperature of the two accumulators makes it possible to supply or 
to remove water of different temperature. The hot water demand 
can be met by ca. 70%, the heating demand by ca. 40% using the 
system described. 


51256 Air conditioning of buildings using solar energy. Schiedat, 
H. (to Stiebel Eltron G.m.b.H. und Co. K.G., Holzminden (Ger- 
many, F.R.)). German(FRG) Patent 2,443,029/B/. 7 Oct 1976. Sp. 
(In German). 

2 figs. 

The invention concerns a building air-conditioned by solar 
energy with a roof space and a roof surface forming a collector for 
solar radiation, whose inclination is such that the surface is at right 
angles to the midday sun. A second roof surface with a less steep 
angle serves as reflector for solar radiation. The roof space is 
movable on bearings, and can follow the sun’s position. A from 
this, the roof surfaces can be covered over by auxiliary surfaces. The 
roof and auxiliary surfaces are covered wholly or — with solar 
cells for heating or cooling the building. Apart from this, the roof 
and auxiliary surfaces can be provided with a black or white cover. 


51257 Pre-fabricated house with solar Urbanek, A. Mit- 
teilungsbl. Dtsch. Ges. Sonnenenergie; 1: No. 6, 7-8(Nov 1976). (In 
German). 

5 figs. 

The essay reports about the first pre-fabricated house in the 
FRG which is equip with a multivalent heating system. The 
house is provided with a solar system and a heat pump system for 
meeting the demand for heat for heating and hot water preparation. 
Surplus energy received by the solar collectors is stored in the soil 
and is used by the heat pumps if necessary. To improve the efficien- 
cy of the heating a floor heating unit was built. The additional 
investments for the system were DM 44.000. The calculation of 
operation costs savings resulted in DM 4.500 per year. 


51258 Heating system for utilization of solar . Kahlich, D. 
German(FRG) Patent 2,512,475/A/. 11 Nov 1976. 2ip. (In 
German). 

3 figs. 

A —. system is described in which (at least during the 
transition period) an essential part of the heat energy is gained from 
solar and/or loss energy. In the device hot water is lead via a ring to 
the usual solar collectors after passing the radiators. From the solar 
collectors the water flows back to the radiators. The water can be 
heated additionally by means of conventional water heaters if the 
radiating solar energy does not meet the need for heat. Air can also 
be used as heat transport medium instead of water. The system is 
controlled thermo-dynamically. 


51259 Equipment for saving of heating energy using energy of the 
atmosphere and direct and indirect solar radiation. Weiss, H. 
German(FRG) Patent 2,517,182/A/. 23 Dec 1976. Sp. (In German). 

4 figs. 

The house described has an outer wall which is thermally 
insulated from a second inner wall. Tubes, which contain a heat 
transfer medium are imbedded in the outer walls and in the roof 
construction. This heat exchanger system is connected with a heat 

mp and a heat accumulator. The inner walls, floors, and if need 

, the ceilings are supplied with thermal energy. A surplus of 
energy is accumulated. installation is suitable for air condition- 
ing in summer. 
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FURNACES 
REFER ALSO TO CITATION(S) 51238 


DRYING AND CURING 
REFER ALSO TO CITATION(S) 51236, 51238, 51285, 51286 


51260 Sharing the Sun: solar technology in the seventies. Volume 
7. Agriculture, biomass, wind, new developments. Contains sections 
8.1, 8.2, 9, 11. Boeer, K.W. (ed.). Cape Canaveral, FL; American 
Section of the International Solar Energy Society (1976). 403p. 
(CONF-760842—P7). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

Thirty papers were presented at the conference. A separate 
abstract was p for each paper. None of the papers was 
selected individually for EAPA. (RCK) 


51261 Fuels and chemicals from the Sun through bioconversion. 
Bogan, R.H. (Univ. of Washington, Seattle). pp 2-6 of In Sharing the 
Sun: solar technology in the seventies. Volume 7. Boeer, K.W. (ed.). 
Cape Canaveral, FL; American Section of the International Solar 
Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P7. 

Bioconversion solar energy technology promises to provide 
the basis for major renewable fuel supplies in the future. Utilizing 
plant biomass materials as an energy feedstock, this technology is 
expected to supply the U.S. with up to 15 Quads of energy in the 
form of fuels and industrial chemicals by the year 2020. Comparable 
global supplies appear feasible. Agricultural and forest residues are 
the most promising near-term energy resources. Terrestrial and 
marine energy farming systems are expected to become the dominant 
sources of biomass energy feedstocks after the year 2000. 


51262 Survey of solar agricultural dryers. Saulnier, B. (Macdon- 
ald Coll. of McGill Univ., Ste. Anne de Bellevue, Quebec). pp 7-21 
of In Sharing the Sun: solar technology in the seventies. Volume 7. 
Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar ay Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-7 2—P7. 

A condensed text of many case studies of solar agricultural 
dryers published in a longer report (T 99) prepared by the Brace 
Research Institute is presented. One of the methods traditionally 
used to preserve agricultural surpluses is to dry the produce in the 
sun. Traditional sun drying techniques are usually submitted to 
adverse effects caused by dust, dirt, wind, rain and insect and animal 
infestation. In order to increase the effectiveness of these techniques, 
and improve the quality of the dried product, many devices referred 
to as solar agricultural dryers have been designed and built by 
practitioners in the field. This article reviews briefly some of these 
units and their principle of operation with particular attention on 
small scale dryers intended for rural areas of rags po regions. It is 
recognized that improvements and new designs of solar dryers are 
continuously being developed and that this article is subject to 
frequent updating. 


51263 Potential of solar energy for grain drying in Western 
Canada. Schoenau, G.J.; Besant, R.W. (Univ. of Saskatchewan, 
Saskatoon, Can.). pp 33-49 of In Sharing the Sun: solar technolo 
in the seventies. Volume 7. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar a Society of 
Canada, Inc.; ae Canada (15 Aug 1976). 

See CONF-760842—P7. 

The application of solar energy for in-storage grain drying in 
Western Canada is examined. Climatic data for Saskatoon, Saskatch- 
ewan, Canada is used in this study. Three basic flat plate collectors 
are analytically evaluated for use in the drying system. These are the 
bare plate, covered plate, and suspended plate collectors. On an 
efficiency per unit cost basis, the covered plate collector is found to 
be most suitable for a grain drying system where the bin wall is the 
collector plate. A set of design curves are developed for this 
configuration. The curves can be used to predict temperature rise for 
different flowrates and collector areas. The economics of solar grain 
drying are examined by comparison with ag Ney heat using 
electricity. The solar system compares very favorably indicating a 
payback time of slightly over five years even with no increase in 
electrical rates. A solar-wind powered system is also examined but 
does not currently appear very practical. 
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51264 ‘Solar collector modeling technique for grain drying appli- 
cations’. Osborn, D.E.; Meinel, A.B.; Beauchamp, W.T. (Helio Asso- 
ciates, Inc., Tucson, AZ). pp 50-63 of In Sharing the Sun: solar 
technology in the seventies. Volume 7. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

_ From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 

Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P7. 

A computer routine to calculate the performance of low 
temperature flat plate, cylindrical and semicylindrical solar collec- 
tors is discussed. The program will be distributed to groups perform- 
ing solar grain drying modelling. Typical results for a variety of 
collector configurations are also described. The program accepts as 
input real or simulated solar flux data, collector geometry, air flow 
rate, and environmental data. It — temperatures and extract- 
ed energy as a function of time of day. The program evaluates 
radiation, convection, conduction and wind losses, and the radiation 
exchange with the day and night environment. The computer rou- 
tine is aimed at being easily usable by non-professional collector 
designers and specifically useful for solar crop dryers and other 
potential low temperature agricultural and farm applications. 


51265 Testing solar air collectors. First European large scale 
plant in the Upper Palatinate with surprising data. Urbanek, A. 
Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 1: No. 5, 10(Sep 1976). (In 
German). 

1 fig. 

The first European solar collectors for the heat carrier 
medium air are expected to prove their quality in a large plant in the 
Palatinate, FRG. A power of 1 MW is to be achieved using a 
collector area of 5,000 m*. The warm air of ca. 50% to 80% is used 
for drying grass, trefoil, corn, and other crop products and is 
expected to save 30-50% of the fuel oil which had been necessary 
until today ( 1 million 1). The project is supported by the Federal 
Ministry of Research. 


WATER HEATING 
REFER ALSO TO CITATION(S) 51165, 51238, 51250, 51294, 52014 


51266 (DSE/WAPO/4691—1) Project SAGE: solar assisted gas 
energy project. Interim report No. 2. Hirshbert, A.; Barbieri, R.; 
Bartera, R.; Lingwall, J.; Schoen, R.; Vault, R. (Jet Propulsion Lab., 
Pasadena, Calif. (USA); Southern California Gas Co., Los Angeles 
(USA)). Aug 1976. Contract PO-WA-76-4691. 75p. Dep. NTIS, PC 
A04/MF AOl. 

A preliminary description is given of Project SAGE, the solar 
assisted gas energy (SAGE) water heating system currently being 
tested and evaluated in Southern California. A statement of the goals 
and objectives of the SAGE water heating program, a general 
description of the project in addition to system performance data, 
evaluations and economic analyses of the various pilot studies, and 
field test installations are presented. 


51267 (UCRL—13724) Solar Pond Facility, Bibo, New Mexico. 
Final report. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 14 Apr 1976. Contract W-7405-ENG-48. 20p. Dep. 
NTIS, PC A02/MF A0O1. 

The following aspects of the solar pond facility are discussed: 
location, soils information and site preparation, pond piping, hot 
water reservoir, hot water transmission line, valves and operators, 
and construction cost estimates. (MHR) 


51268 Examples for the utilization of solar energy by means of 
aluminium collectors. Turnheim, G. A/uminium (Duesseldorf); 52: No. 
10, 623-625(Oct 1976). (In German). 

6 figs.; 3 refs. 

After some fundamental remarks concerning solar collectors, 
a number of system circuits for hot water supply is dealt with, with 
particular regard to swimming pools. 


51269 Solar house ‘Reichenberg’. Solar plant with heat pump for 
14,500 DM at Wuerzburg saves annually 4,500 | heavy fuel. Urbanek, 
A. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 1: No. 6, 9-10(Nov 1976). 
(In German). 

4 figs. 

The article reports on a one-family house in which the service 
water and the swimming-pool water are heated by a combination of 
solar collectors and heat pump. The system is self-made at a cost of 
DM 14,500. The flat plate collectors have a surface of 12 m*. The 
energy is stored in a high temperature store (52-55°C) of 300 | 
volume and a low temperature store of 5,000 1. The system also 
allows air-conditioning of the rooms in the summer. During the 
transition periods the rooms are heated by means of a combined 
heating in the form of an additional fuel oil heating. Finally the 
author gives a profitability calculation. 
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51270 Covering for open-air-swimming pools for water heating 
using solar radiation. Bojak, K. German(FRG) Patent 2,527,127A/. 
30 Dec 1976. 19p. (In German). 

9 figs. Addition to P2516204.3. 

This is a supplement to the main patent P 25 16 204.3. 
Essentially constructive characteristics, e.g. on the fastening of cov- 
ering foils, rolling mechanisms strutting of the system, are specified. 
Translucent or fully-transparent foils like PVC, polystyrene or po- 
lyamide are preferably given as materials. Foils are provided with an 
anti-reflection coat and have additionally a film which reflects the 
infrared radiation coming from the water. 


HEAT ENGINES 
REFER ALSO TO CITATION(S) 51244 


51271 (SAND—77-0730) Solar irrigation program plan. Revi- 
sion. Alvis, R.L.; Vandevender, S.G. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Jun 1977. Contract EY-76-C-04-0789. 33p. Dep. 
NTIS, PC A03/MF A0O1. 

This report describes the ERDA solar irrigation program 
plan through fiscal year 1979. It is an update of the original pro; 
plan as outlined in Sandia Report SAND—76-0594. The wyaeaed 
goals of the plan are listed, the participants named, and their respon- 
sibilities outlined. ERDA has the program responsibility, ERDA 
field offices the contractural responsibility, and Sandia Laboratories 
the technical direction we reer = Three solar irrigation experi- 
ments planned, system analyses to be conducted, and the participants 
of the program are described. This document is intended to be used 
as a program guide for accomplishing the program goals. 


51272 Method and equipment for the conversion of solar 
into mechanical energy. Posnansky, M. German(FRG) Patent 
a 20 Nov 1975. 19p. (In German). 

igs. 

A method of converting solar energy into mechanical energy 
is described. The radiation energy is concentrated on one effective 
zone by means of a reflector. The closed cycle of the work medium 
of a heat power engine is led through the effect zone. The radiation 
energy is here absorbed directly from the work medium. The work 
medium can be a gas mixtnre as well as a suspension or aerosol. 


51273 Nitinol engine development. Banks, R.; Wahlig, M. (Univ. 
of California, Berkeley). pp 360-363 of In Sharing the Sun: solar 
technology in the seventies. Volume 7. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; My = Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P7. 

Unusual shape-change properties in a class of metals known 
as Shape Memory Alloys have been applied to the conversion of low 
temperature heat to mechanical work. A program for development 
of practical heat engines based on this phenomenon is underway at 
the Lawrence Berkeley Laboratory, using the nickel-titanium alloy 
"$5-Nitinol.” Details of the current ceeyes engine design and 
results of preliminary testing are discussed in light of special consid- 
erations for using Nitinol in heat engines. 


SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 51221. 51243, 51247, 51263, 51264 


51274 (COO/2930—4) Optimization of coatings for flat plate 
solar collectors: Phase II. report, 28 June—31 December 
1976. Lin, R.J.H. (Honeywell, Inc., Minneapolis, Minn. (USA). 
Systems and Research Center). Jan 1977. Contract EY-76-C-02-2930. 
78p. Dep. NTIS, PC A05/MF A0O1. 

Optical coatings that would enhance the economic feasibility 
of flat plate solar collectors were investigated. Etched and dip- 
coated antireflection coatings and selective absorbing plated and 
paint coatings that are low cost, and optically efficient coatings were 
investigated. The best coatings previously identified in Phase I of the 
coating program were further optimized. A selective paint coating, 
applied by dip coating, has been developed with solar absorptance 
(a) of 0.92 and room temperature emittance (epsilon) of 0.13, an 
improvement from the previous a of 0.90 and epsilon of 0.30. The 
improvement was made through the optimization of coating thick- 
ness, pigment volume concentration, and pigment particle size. The 
coating cost (materials and fabrication) was estimated at less than 5 
cents/ft®, a factor of at least 10 lower than the selective plated 
coatings investigated. Black chrome has been shown to endure at 
least 30 days in an accelerated humidity test with no degradation. 
This compared to a complete removal of double layer black nickel 
coatings after 4 days in the same test. The black chrome coating life 
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was estimated to be greater than 20 years. The use of surface 
roughening to improve the optical properties of black chrome result- 
ed in a sample with a = 0.96 and epsilon (100°C) = 0.11. Environ- 
mental tests of selected solar coatings using mini-collectors have 
begun for a correlation study for accelerated and outdoor humidity 
testing and life estimations. Antireflection coatings on glass using 
low refractive index Teflon FEP resulted in a transmittance increase 
of about 4.5% over the 0.35 um to 0.75 ym region. Studies on the 
chemistry of glass etching br better process control have been 
initiated. 

51275 (N—77-10638) Design, fabrication, testing, and delivery of 
a solar energy collector system for residential heating and cooling. 
Holland, T.H.; Borzoni, J.T. (Honeywell, Inc., Minneapolis, Minn. 
(USA). Energy Resources Center). Oct 1976. Contract NAS8-31327. 
148p. (NASA-CR— 150032). NTIS, PC A07/MF AOl1. 

A low cost flat plate solar energy collector was designed for 
the heating and cooling of residential buildings. The system meets 
specified performance requirements, at the desired system operating 
levels, for a useful life of 15 to 20 years, at minimum cost and uses 
state-of-the-art materials and technology. The rationale for the 
design method was based on identifying possible material candidates 
for various collector components and then selecting the components 
which best meet the solar collector design requirements. The criteria 
used to eliminate certain materials were: performance and durability 
test results, cost analysis, and prior solar collector fabrication experi- 
ence. 


51276 (N—77-12520) Outdoor performance results for NBS 
Round Robin Collector No. 1. Miller, D.R. (National Aeronautics 
and Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center). Nov 1976. 10p. (NASA-TM-X—73547; E—8983). NTIS, 
PC A02/MF AOl1. 

The efficiency of a PPG flat-plate solar collector was evaluat- 
ed utilizing an outdoor solar collector test facility at the NASA- 
Lewis Research Center, as part of the National Bureau of Standards 
‘round robin’ collector test program. The correlation equation for 
collector thermal efficiency Eta curve fit of the data was: Eta = 
0.666 - 1.003(Btu/hr-sq ft-F) Theta, where the parameter Theta is 
the difference between the average fluid temperature and the ambi- 
= temperature, all divided by the total flux impinging on the 
collector. 


51277 (N—77—15489) Performance evaluation of various coat- 
ings, substrate materials, and solar collector systems. Dolan, F.J. 
(National Aeronautics and Space Administration, Huntsville, Ala. 
(USA). George C. Marshall Space Flight Center). Sep 1976. 85p. 
(NASA-TM-X—73355). NTIS, PC AC5/MF AO1. 

An experimental apparatus was constructed and utilized in 
conjunction with both a solar simulator and actual sunlight to test 
and evaluate various solar panel coatings, panel designs, and scaled- 
down collector subsystems. Data were taken by an automatic digital 
data —. system and reduced and printed by a computer 
system. The solar collector test setup, data acquisition system, and 
data reduction and printout systems were considered to have operat- 
ed very satisfactorily. Test data indicated that there is a practical or 
useful limit in scaling down beyond which scaled-down testing 
cannot produce results comparable to results of larger scale tests. 
Test data are presented as are schematics and pictures of test 
equipment and tesi hardware. 


51278 (PB—265554) Investigation of high temperature perfor- 
mance of thin film, solar-thermal energy convertors. Summary report 
30 Jun 75-29 Jun 76, Masterson, K.D.; Seraphin, B.O. (Arizona 
Univ., Tucson (USA). Optical Sciences Center). Sep 1976. 36p. 
NTIS, PC A03/MF A0O1. 

A high temperature reflectometer has been used to determine 
the high temperature performance of selective surfaces produced at 
the Albany Metallurgical Research Center of the U.S. Bureau of 
Mines. The specular reflectance for nine samples of the absorber- 
reflector-tandem type with absorber layers of ZrC(x)N(y) was ob- 
tained for temperatures up to 700C in some cases. A diffuse reflecto- 
meter of the integrating sphere type was used to characterize several 
samples that used fine grain texturing to enhance solar absorption. 
Specular reflectance measurements for such samples are unreliable 
because of the large fraction of light that is scattered out of the 
beam. During the final quarter, stainless steel substrates were coated 
with chemical vapor deposited molybdenum. Although these sample 
coatings did not have infrared reflectance as high as expected from 
previously obtained data, they will be useful for initial stability tests 
with the Bureau of Mines absorbers. 


51279 (PRDA-EG—77-D-29-0003) Program Research and De- 

it Announcement (PRDA). Solar collector materials and fluids 
for solar heating and cooling applications. (Energy Research and 
Development Administration, Washington, D.C. (USA). Div. of 
Solar Energy). 10 May 1977. Contract EG-77-D-29-0003. 53p. Dep. 
NTIS, PC A04/MF AOl1. 
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The Energy Research and Development Administration 
(ERDA), desires to receive, and consider for support, proposals for 
research and development on solar collector materials and fluids for 
solar heating and cooling applications. Submitted proposals should 
present innovative concepts which offer the potential for improved 
material performance and reliability and/or decreased cost relative 
to the state-of-the-art. The specific technology —— covered 
are: (1) development of superior liquid coolants; (2) development of 
corrosion inhibitors for aqueous coolants; (3) development of freeze 
protection methods; (4) non-glass glazings and surface coatings; (5) 
solar anti-reflective coatings and etching and infrared reflective 
coatings for glass; (6) glazing breakage; (7) development of selective 
surfaces; (8) low cost innovative absorbers; (9) development of 
improved sealants; (10) development of improved breathing control 
techniques; and (11) development of improved insulation materials. 
Individuals, small businesses, corporations, educational institutions, 
non-profit, or not-for-profit institutions, state and local governments, 
and others, individually or as teams, who wish to have their projects 
considered, should respond to this Program Research and Develop- 
ment Announcement (PRDA). Proposals from Federal agencies 
and/or National Laboratories owned, operated, or under the cogni- 
zance of the Federal Government are not to be submitted. 


51280 Heat collector for a solar Dix, W. (to Sued- 
deutsche Metallwerke G.m.b.H., Walldorf (Germany, F.R.)). 
German(FRG) Patent 2,420,205/A/. 13 Nov 1975. 10p. (In 
German). 

3 figs. 

The heat collector consists of a flat rectangular absorber plate 
and is formed as a flat, water-carrying hollow body. Water is used as 
heat conductor. As one wall of the hollow body serves as absorber 
plate, there is direct contact between heat conductor and heat 
receptor so that losses are largely avoided. The flat form of the 
hollow body reduces the amount of water to the degree necessary. 


51281 Solar collector. Keller, A. German(FRG) Patent 
ee . 20 Nov 1975. 19p. (In German). 
0 figs. 

The solar collector consists of a hollow cylinder of light- 
transparent material closed at both ends, evacuated and filled with a 
gas of poor heat conductivity, and an absorption body accommodat- 
ed in the hollow cylinder. The absorption body has a medium which 
is used for heat transport flowing through it. The absorption body is 
made as a flat glass body and has an absorptive coating on its surface 
or inner surface, which absorbs the solar radiation but emits little 
infra-red radiation. 


51282 Solar collector. Hermann, W.; Hoerster, H. (to Philips 
Patentverwaltung G.m.b.H.). German(FRG) Patent 2,522,160/A/. 
25 Nov 1975. 17p. (In German). 


4 figs. 
A flat plate collector with an absorber for the transmission of 
heat _—e a heat transfer medium by means of solar radiation 


is described. 
Between absorber and outer atmosphere there is a separating thermal 
insulating, transparent cover. It consists of evacuated = tubes 
lying side by side, coated completely or in with a , which 
reflects the infrared radiation of the absorber. The outside of the 
glass tubes is covered by a reflection-reducing film. Among the glass 
tubes, separating foils ranging to the absorber are attached for the 
oe of convection. All glass tubes are covered by a glass 
plate. 


51283 Specific features of concentrated solar radiation transfer 
systems. Baranov, V.K. (State t Inst im. S.1. Vavilov, USSR). 
Geliotekhnika; No. 5, 15-25(1976). (In Russian). 

Transfer of concentrated solar energy over different distances 
by means of hollow lightguides, in which ae rays are collect- 
ed in an outlet pupil t to reflection from lightguide wall, is 
considered. General relations between the throughput capacity of 
the lightguide and the lightguide/concentrator diameter ratios, as 
well as the lightguide length and concentrator geometry, are estab- 
lished. Attempts are made to take into consideration optical - 
ties of real lightguide materials (the coefficient of reflection p ae 
ing on the angle of incidence of spectral characteristics, etc.). 


51284 Shadows on solar collectors. The sun height in the Federal 
Republic of Germany at noon. Genath, B. Sanit. - Heizungstech.; 41: 
No. 3, — (In German). 
4 


e absorber is designed selectively or not selectively. 


The article presents a survey of the problems which have to 
be considered when putting up solar collectors. The problem of 
other buildings throwing shadows on collectors as a result of vary- 
ing sun height in different places and as a result of local circum- 
stances are discussed. 


51285 Improved, inexpensive soiar collectors for agricultural re- 
quirements. Sc J.H.; Ray, D.C.; Sheppard, A.P.; Wood, J.M. 
(Georgia Inst. of Tech., Atlanta). pp 22-32 of In Sharing the Sun: 
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solar technology in the seventies. Volume 7. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

_ From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P7. 

__ Four different types of low-cost agricultural solar collectors 
which can be used for crop drying, greenhouse heating, and heating 
animal shelters are compared. The types of collectors to be studied 
are a black film, hot air collector system, a rock absorption and 
storage collector system, a solar pond connector system, and a 
greenhouse collector system. Selection criteria for the materials used 
in the collectors and problems encountered in the actual fabrication 
of the collectors is also presented. A study of the instrumentation 
and data acquisition system used to collect the solar systems perfor- 
mance data is presented. A digital recording system forms the 
nucleus of this system. A time multiplex scanner has been developed 
which can handle as many as sixty thermocouples monitoring var- 
ious collector system points. The measurements which are discussed 
are temperature, humidity, flow rates, insolation, wind speed, and 
wind direction. 


51286 Design and performance of an air collector for industrial 
crop dehydration. Niles, P.W.; Carnegie, E.J.; Pohl, J.G.; Chern, 
J.M. (California Polytechnic State Univ., San Luis Obispo). pj; 88-95 
of In Sharing the Sun: solar technology in the seventies. Volume 7 
Boeer, K.W. (ed.). Cape Canaveral, FL; American Section of the 
International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P7. 

Test results are reported for the operation of unglazed and 
single-glazed solar collectors used to heat air to the 200°F range. 
The collectors were constructed of standard black-painted metal 
decking and were tested in various lengths so that pressure drops 
and convective heat transfer rates could be varied independent of 
collector operation temperature. It is shown that the experimental 
collector performance results with single pass operation are in sub- 
stantial agreement with standard collector analysis procedures. 
These results give a firm basis for collector and system optimization 
with respect to life cycle costs. 


51287 Solar collectors. Schoelkopf, W. Mitteilungsbl. Dtsch. Ges. 
Sonnenenergie; 1: No. 2, 3-5(Mar 1976). (In German). 

From Colloquium of the Deutsche Gesellschaft fuer Sonnen- 
energie; Nuernberg, Germany, F.R. (3 Apr 1976). 

2 figs.; 3 tabs. 

After a general view on the various methods to convert 
radiation energy of the sun to other energy forms and on the energy 
characteristics of solar radiation, the functioning of solar collectors is 
explained by the example of a simple flat plate collector with a single 
cover. Several types of collectors are discussed with regard to their 
advantages and disadvantages, and especially, the starting time of a 
collector is closely dealt with. Finally the use of collectors for hot 
water preparation and as auxiliary heating is explained. 


51288 Solar collector with an absorber plate. Birnbreier, H. (to 

Brown, Boveri und Cie A.G., Mannheim (Germany, F.R.)). 

a Patent 2,454,206/A/. 26 May 1976. 8p. (In German). 
ig. 

The solar collector has an absorber surface which is provided 
with at least one layer of dye, whose colour changes at a certain 
temperature or in a certain temperature range. The colour change is 
reversible. Below the predetermined temperature, the dye is a good 
absorber, but above the colour change point it only absorbs slightly. 
The dye is chosen so that the colour change point corresponds to the 
highest permissible operating temperature of the solar collector. 


51289 Equipment for concentrating and collecting solar energy 
with solar tracking system and suitable process. Barr, I.R. (to AAI 
Corp). German(FRG) Patent 2,550,194/A/. 26 May 1976. 35p. (In 
German). 

8 figs. 

The solar collector consists of a concave, semi-cylindrical 
reflector concentrator with a longitudinal axis and the absorber, 
which is situated on an axis parallel to the longitudinal axis of the 
concentrator. The system has arrangements for movement, which 
permits movement in 2 directions. The movement is controlled by a 
solar sensor. The strength of solar radiation is measured simulta- 
neously. The tracking system is only actuated if this radiation is 
above a certain threshold value. 


51290 Thermostatically controlied solar energy concentration 
equipment without solar tracking. Shimada, K. (to National Aeronau- 
tics and a Administration). German(FRG) Patent 2,552,092/A/. 
26 May : 76. 19p. (In German). 

4 figs. 
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The solar energy concentrator consists of a cylindric lens 
fixed in east-west-direction. In the concentration area of the solar 
radiation there are several long flow channels (ducts), also in east- 
west-direction. Each duct is controlled by a thermostat which opens 
the duct only when the temperature of this absorber rises above a 
pre-determined value. To improve the efficiency of the system the 
ducts are covered with a heat-absorbing material. The whole system 
can also consist of several lenses, especially fresnel lenses arranged in 
a rectangular field. 


51291 Collector for solar energy. Justi, E. (to Messer Griesheim 
G.m.b.H., Frankfurt am Main (Germany, F.R.)). German(FRG) 
Patent | glided 29 Jul 1976. 15p. (In German). 

1gSs. 

The collector described consists of a blackened sheet with a 
spectrum-discriminating cover. The black colour of the absorber has 
an absorption capability of 95-98 %. The cover consists of at least 
one fluorised plastic sheet. A metal layer which prevents infrared 
radiation is arranged on the side of the absorber away from the sun, 
and there is also a heat-insulating layer. The collector sheet consists 
of two sheets arranged as mirror images, into which are introduced 
the channels for the heat transfer medium. 


51292 Physical fundamentals for calculation of flat plate collec- 
tors. II. Bossel, U. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 1: No. 5, 
3-5(Sep 1976). (In German). 

3 figs.; 5 refs. 

The report is published in three parts. Part 1 reported about 
the directional dependence of solar radiation. The second part gives 
a summarizing report about the spectral distribution of solar radi- 
ation and discusses the total radiation intensity. The mathematical 
terms are also illustrated by graphic representations. 


51293 System for use of solar energy for heating purposes. 
Koche, K.F.; Truemper, H. German(FRG) Patent 2,513,025/A/. 7 
Oct “ir 3p. (In German). 

ig. 


The system described is characterized in that the solar collec- 
tor is fashioned as a flash evaporator, the steam produced in it is 
compressed, and its heat is released into the heating circuit of a 
conventional heating system by the subsequent condensation. An 
auxiliarly condenser with parallel connection is provided for the 
condensation of excess steam produced by strong sun rays. 


51294 Covering of open-air swimming pools for water heating by 
means of solar energy. Bojak, K. German(FRG) Patent 2,516,204/A/ 
. 21 Oct 1976. 15p. (In German). 

9 figs. 

A swimming-pool cover for heating the water by means of 
solar energy is described. The cover consists of a floatable material 
permeable to solar radiation but non-permeable to the long-wave 
radiation of the heated water. The cover is preferably le of a 
plastic foil. The foil may have carrier elements on its lower side to 
improve its floating. The carrier elements preferably consist of air- 
filled cells, thus serving to achieve an additional heat insulation. 


51295 Physical fundamentals for calculation of flat plate collec- 
tors. Pt. 3. Bossel, U. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 1: No. 
6, 4-6(Nov 1976). (In German). 

3 figs.; 5 tabs.; 3 refs. 

The report appears in 3 parts. The first and second parts gave 
an overview of the dependence on tracking and spectral distribution 
of solar radiation. The third part is concerned with the absorption of 
solar radiation in the earth’s atmosphere and gives an overview of 
the intensity of radiation received by collectors erected on the 
earth's surface. Terms such as global radiation, celestial radiation etc. 
are explained. The annual sum of global radiation at different loca- 
tions is given. Finally there is a discussion on how effectively the 
radiation energy received by a collector set at a certain angle can be 
calculated. 


51296 Solar energy collector. Harvey, L. (to British Petroleum 
Co). German(FRG) Patent 2,617,324/A/. 4 Nov 1976, 23p. (In 
German). 

6 figs. 

The flat plate collector described has a heat collection zone 
on the inside which contains an energy-absorbing granular or fibrous 
material, and contains a first transparent wall, through which solar 
energy can enter. The heat collection zone is situated in a container 
which is constructed so that heat insulation material is situated 
between the back wall of the container and the heat collection zone, 
while the front of the container is covered by a second light- 
transparent plate. The heat transport medium flows between the two 
light-transparent plate. The heat transport medium flows between 
the two light-transparent plates and then flows through the heat 
collection zone before leaving the collector. In this way radiation 
losses are largely prevented. 


51297 Solar collector. Tabor, H.Z. German(FRG) Patent 
2,617,452A/. 4 Nov 1976. 17p. (In German). 
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10 figs. 

The object of the invention is to make a solar collector whose 
heat losses due to convection or radiation are very small, which has 
a simple design and can be cheaply produced. The collector consists 
of an absorber having at least one channel to pass on a liquid which 
takes up the absorbed heat. The absorber is surrounded by a casing 
having a radiation-permeable window. Plate elements are arranged 
between the casing and the absorber which effectively prevent air 
circulation between the casing and the absorber and thus reduce the 
convection losses of the absorber. 


51298 Solar collector segment. Kesselring, P.; Hugentobler, P.; 
Mylonas, R. (to Eltreva E.G.). German(FRG) Patent 2,522,154/A/. 
25 oe 1p. (In German). 

igs. 


The collector consists of an absorber surface and a guide tube 
for the heat transfer medium, which form an extruded section. 
Preferably, the absorber consists of aluminium. The absorber surface 
has numerous lamellas on the side turned towards the sun. The form 
of the lamellas and the distance are designed in such a way, that all 
reflected rays impinge on the adjoining lamella. The back side of the 
=" is covered by an insulating plate, the front by insulating 

ass. 


51299 Solar collector. Marx, P. German(FRG) Patent 
maamate 9 Dec 1976. 5p. (In German). 
igs. 

The absorber has a double-walled, dull-black absorber plate 
flowed through by a meandering heat transfer medium. The back of 
the absorber is thermally insulated, the front is covered by up to 3 
glass plates. Mirrors which direct an additional light-energy flow 
onto the absorber are placed on the sides of the collectors. The 
collector is pivoting and can be adjusted to the altitude of the sun. 
The heat energy is accumulated in a storage tank. According to the 
invention, solar cells may also be used instead of flat plate collectors. 


51300 Installation channel to carry off collected solar energy. 
Hess, H. German(FRG) Patent 2,523,976/A/. 16 Dec 1976. 7p. (In 
German). 

3 figs. 

The construction of an installation channel suitable for heat 
transfer from solar collectors to the consumer is described. The 
channels can be constructed and fixed in such a way, that they 
function as solar collectors. 


51301 Convex roof as solar heating equipment for roofing of 
buildings, houses and hollow bodies. Boening, E. German(FRG) 
Patent wae 30 Dec 1976. 7p. (In German). 


ig. 

Blackened heating tubes in which the heat transfer medium 
circulates are used as solar collectors. The tubes are piled up in such 
a way, that the result is a convex form, which can be spherical or 
hemispherical. A translucent cupola above the collector system 
prevents the collectors from reflecting infrared radiation. Below the 
collectors a solid matter can be fixed which serves as heat accumula- 
tor. Heat can be removed from the accumulator by means of a heat 
pump. 


51302 Optics of glass tubes. Rabl, A. (Argonne National Lab., 
IL). Sol. Energy; 19: No. 2, 215(1977). 

In order to reduce heat losses in solar thermal collectors, it 
may be desirable to place the absorber inside an evacuated glass 
tube. The effects which refraction in the glass tube might have on 
the optics of a solar concentrator, can of course be determined by 
detailed ray tracing. However, a much simpler method is provided 
by the connection between rotational symmetry and angular momen- 
tum conservation. The method is briefly described. 


51303 Solar energy converter with thermal energy storage equip- 
ment. Boeckmann, A. German(FRG) Patent 2,529,001/A/. 13 Jan 
1977. 13p. (In German). 

3 figs. Addition to P2524264.2. 

The present Offenlegungsschrift is a supplement to OS 
2524264. Problems concerning the industrial fabrication of solar 
collectors are dealt with mainly. The solar converter consists of at 
least one conversion cell through which two independent heat 
carriers run, at least one of them a liquid, and the other a gas. The 
— heat carriers supply the same or different intermediate accumu- 
ators. 


51304 Equipment for transfer of solar energy to a liquid medium. 

Gross, E.; Vowinkel, H. (to Buderus’sche Eisenwerke). 

Ca Patent 2,528,267/A/. 20 Jan 1977. 11p. (In German). 
igs. 


The absorber of the flat plate collector is a flat plate-shaped 
hollow body with tube-shaped flow ducts for the liquid heat carrier 
medium. The ducts have a 5-25 mm diameter. The ducts are at a 
distance of 2-30 mm from one another. The absorber consists of 
polypropylene and its pigments are black. The assembly case consists 
of thermal plastics. An insulating layer of polystyrene or polyure- 
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thane foam separates assembly case and absorber. The cover consists 
of polymethylmetacrylacrylate. 


HEAT STORAGE AND REJECTION 
REFER ALSO TO CITATION(S) 51215, 51247 


51305 (EPRI-EM—256(Vol.1)) Technical and economic assess- 
ment of phase change and thermochemical advanced thermal energy 
storage (TES) systems. Final report. Volume I. Technical report. 
(Boeing 7-7 and Construction, Seattle, Wash. (USA)). Dec 
1976. 134p. Dep. NTIS, PC A07/MF AOl1. 
The results of a technical and economic assessment of phase 
change and thermochemical energy storage systems in a solar power 
lant utilizing a high temperature Brayton cycle thermal engine with 
etium as the heat transport fluid are presented. Three mathematical 
models were developed for this assessment. Several preliminary 
trade studies were carried out using three computer programs. 


(MHR) 


51306 (EPRI-EM—256(Vol.2)) Technical and economic assess- 
ment of phase change and thermochemical advanced thermal energy 
storage (TES) systems. Final report. Volume II. Phase change TES 
sizing computer program. ge Engineering and Construction, 
> Wash. (USA)). Dec 1976. 92p. Dep. IS, PC A0S/MF 
AOl. 

The computer program used in conceptual studies of phase 
change thermal energy storage systems is described. The model 
assumes the phase change media is contained in a tube-in-bath 
configuration. The program has been used in conjunction with, but is 
not necessarily limited to, a high temperature, gas-cooled solar 
power plant. The program represents a computer implementation of 
the engineering equations used to estimate the size and cost of a 
given phase change storage system design concept. Herein is a 


description of the model including a description of the inputs and 
outputs of the program. 


51307 (EPRI-EM—256(Vol.3)) Technical and economic assess- 
ment of change and thermochemical advanced thermal energy 
storage (TES) systems. Final report. Volume III. Thermochemical TES 
sizing computer program. (Boeing Engineering and Construction, 
Seattle, Wash. (USA)). Dec 1976. 96p. Dep. 


1S, PC A0S/MF 
AOl. 

The computer program used to size and evaluate the SO2/ 
SO; thermochemical energy storage device for application with the 
high temperature gas cooled solar power plant is described. Herein is 
a description of the program and how it is used including inputs, 
outputs and operating instructions. 


51308 (N—77-12521) Temperature distribution of a hot water 
storage tank in a simulated solar heating and cooling system. Nam- 
koong, D. (National Aeronautics and Space Administration, Cleve- 
land, Ohio (USA). Lewis Research Center). Nov 1976. 17p. (NASA- 
TM-X—73549; E—8985). NTIS, PC A02/MF AOI. 

A 2,300-liter hot water storage tank was studied under condi- 
tions simulating a solar heating and cooling system. The initial 
condition of the tank, ranging from 37 C at the bottom to 94 C at the 
top, represented a condition midway through the start-up period of 
the system. During the five-day test period, the water in the tank 
gradually rose in temperature but in a manner that diminished its 
temperature stratification. Stratification was found not to be an 
— factor in the operation of the particular solar system 
studied. 


51309 (ORO/S5136—76/1) Annual collection and storage of solar 
energy for the heating of buildings, report No. 1. Progress report, 
May—November 1976. Beard, J.T.; Dickey, J.W.; Iachetta, F.A.; 
Lilleleht, L.U. (Virginia Univ., Charlottesville (USA). t. of 
Mechanical Engineering). Jan 1977. Contract EY-76-S-05-5136. 32p. 
Dep. NTIS, PC A03/MF AOl1. 

A new system for the annual collection and storage of solar 
heated water for heating of buildings is under development at the 
University of Virginia. The system is composed of an energy storage 
sub-system which stores hot water in an underground pool and of a 
solar collector sub-system which acts not only to collect solar 
energy throughout the year but also to limit the evaporative and 
convective heat losses from the storage system. During the summer 
of 1976, a storage sub-system was constructed using the initial design 
specifications. A structural failure of that storage pool occurred in 
August resulting from a leak in the pool liner which caused a failure 
of the Il structure. A revised design of the storage pool sub- 
system been implemented and construction was completed in 
November, 1976. collector sub-system has been designed and 
constructed. Collector operation began in February 1977. A vertical 
reflector on the north edge of the collector was added in March 
1977. Future research will include initial total system operation, 
performance evaluation, and analytical modeling. 
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51310 Examples for thermal energy storage devices. Calculations 
for a short-term and a long term storage device for the utilization of 
solar energy. Brachler, M.; Herget, W. (Herget (W.) K.G., Solartech- 
nik, Eichenzell (Germany, F.R.)). Mitteilungsbl. Dtsch. Ges. Sonnen- 
—- No. 5, 6-9(Sep 1976). (In German). 

igs. 


‘ The article first gives a general view of the various accumula- 
tion materials such as water, stones, and salts. According to the 
purpose, short or long-term accumulators are used. Criteria for the 
designing of both types are discussed. The basic formulas for calcu- 
lating the heat insulation of an accumulator are given. Finally a 
calculation example is shown. 


GEOTHERMAL ENERGY 


51311 (CONF-761089—, pp 19-30) U.S. ERDA geothermal pro- 
gram. Bresee, J.C. (Energy Research and Development Administra- 
tion, Washington, DC). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

The three major levels of responsibility of ERDA’s Division 
of Geothermal Energy include the overall National effort, the Fed- 
eral program, and the ERDA Research Development and Demon- 
stration and Loan Guaranty Programs. Activities and goals of each 
of these phases are discussed, with emphasis placed on the environ- 
mental subprogram of the ERDA RD and D and Loan Guaranty 
Program. (JGB) 


RESOURCE STATUS AND ASSESSMENT 


51312 (CONF-761089—, pp 109-114) Geotechnical investiga- 
tions for geothermal facility siting. Dwyer, M.J.; Taggart, G.B. 
(Cooper, Clark and Associates, Palo Alto, CA). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

The use of geotechnical information during various stages of 
development of a geothermal facility is discussed. The five stages 
are: development of the geotechnical aspects of the Environmental 
Impact Report; geologic reconnaissance for proposed site; site-spe- 
cific feasibility and/or design investigations; site grading control; and 
post-construction monitoring. The scope, use, limitations, and eco- 
nomics of these stages are discussed. (JGB) 


USA 


51313 (CONF-761089—, pp 1-3) Development of geothermal 
resources in California. Kruger, P. (Stanford Univ., CA). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

The present status of geothermal development in California is 
discussed; factors affecting future development are reviewed. (JGB) 


51314 (N—77-10644) Utilization of geothermal energy. Glass, 
I.I. (Toronto Univ., Ontario (Canada). Inst. for Aerospace Studies). 
Aug 1976. 74p. (UTIAS-REVIEW—40; CN-ISSN—0082-5247). 
NTIS, PC A04/MF AOl1. 

Sponsored in Part by the Science Council of Canada. 

Like the sun, the earth is a vast energy source. The utilization 
of this geothermal furnace is still in its infancy. The heat flow from 
the mantle to the surface is the energy equivalent to 2 x 10 to the 
llth power barrels of oil per year. Although today only local hot 
spots yielding dry and wet steam, and shallow hot water sites are 
used economically, future technology may well lead to a much 
greater utilization through additional imaginative and sophisticated 
exploitation of available regions of dry hot rock, and deep areas of 
significant heat flow. (Author) 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


51315 (PB—264897) Dipole-dipole resistivity surveys, Roosevelt 
Hot Springs KGRA. Volume 2. Final report. Ward, S.H.; Sill, W.R. 
(Utah Univ., Salt Lake City (USA). Dept. of Geology and Geophys- 
ics). Jun 1976. 52p. NTIS, PC A04/MF AO1. 

See also Volume 3, PB-264 415. 

Dipole-dipole resistivity surveys were conducted at Roose- 
velt Hot Springs KGRA. Three different dipole spacings were used; 
99km of traverse line were surveyed with 100m dipoles, 50km with 
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300m dipoles, and 44km with 1km dipoles. The objectives of the 
resistivity surveying were to detect and delineate regions of low 
resistivity associated with fracturing, brines, high tem and 
clay alteration. The resistivity of rocks that are typical of hydrother- 
mal environments is due to two main conduction mechanisms: (1) 
electrolytic conduction through pores and fractures; and (2) surface 
conduction due to a thin zone of cations attracted to those mineral 
surfaces with net negative charges (especially clay minerals). For 
saturated rocks, the resistivity due to electrolytic conduction is a 
function of the effective porosity of the fractured rock, of the 
temperature, and of the salinity of the fluid filling the pores and 
fractures. The resistivity decreases as the effective porosity, water 
saturation, salinity, and temperature increase. The presence of clay 
minerals and pyrite will also decrease the resistivity. 


USA 
REFER ALSO TO CITATION(S) 51318 


51316 (CONF-761089—, pp 99-103) Implications of thermal 
water chemistry in the Lake area. Donnelly, J.M. 
(Geological Survey, Menlo Park, CA); Goff, F.E.; Thompson, J.M.; 
Hearn, B.C. Jr. 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Chemical analyses and geothermometric measurements were 
made in order to establish limits of the vapor-dominated area and the 
hot-water dominated area of The Geysers-Clear Lake KGRA. A 
map representing these approximate limits is included. (JGB) 


NON-USA 


§1317 (LBL—6321) Open file data on the Cerro Prieto geother- 
mal field. Lippman, M.J.; Aguirre, B.D.; Wollenberg, H.A.; Wither- 
spoon, P.A. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Apr 1977. Contract W-7405-ENG-48. 10p. Dep. NTIS, PC 
A02/MF AOl1. 

Some of the unpublished data presently available on open file 
at the Lawrence Berkeley Laboratory are listed and described. In 
addition, in the files are a number of internal memoranda of the 
Commission Federal de Electricidad of Mexico (CFE) on chemical 
characteristics of the produced fluids and incrustations; published 
papers on Cerro Prieto and the geologic setting of the Salton 
Trough; and data on the hydrogeology of the Mexicali Valley. 
(MHR) 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


51318 (PB—261526) Colorado School of Mines Nevada geother- 
mal study. report No. 4, 1 February—31 October 1975. 
Grose, L.T.; Keller, G.V. (Colorado School of Mines, Golden 
(USA)). 1 Dec 1975. 114p. NTIS, PC A06/MF AO1. 

Field mapping of Hualapai Flat and adjacent areas was under- 
taken to: (1) delineate major rock types and structures; (2) determine 
possible relations between geological structure, Tertiary volcanism, 
and hot spring activity; and (3) understand the geologic setting of 
the Fly Ranch geothermal system. The studies consisted of: (1) 
Geological mapping in the Gerlach-Hualapai Flat area; (2) Alter- 
ation studies at select hot springs; (3) Seismic, ground temperature, 
gravity, and time domain electromagnetic surveys; (4) Analysis of 
thermal infrared imagery; and (5) Geochemical investigation of 
thermal and non-thermal waters. All petrographic descriptions are 
based on observations of outcrops and specimens. 


§1319 (PB—261751) Test electromagnetic soundings, Roosevelt 
Hot Springs KGRA. Technical report. Petrick, W.E. (Utah Univ., Salt 
Lake City (USA). t. of Geology and Geophysics). 1976. 21p. 
NTIS, PC A02/MF AOl1. 

The Roosevelt area is located on the western flanks of the 
Mineral Range in Beaver County, Utah, and consists mostly of 
Precambrian metamorphic rocks and Tertiary igneus rocks. This site 
was chosen for the Vertical Magnetic Dipole (VMD) Survey. The 
center of the transmitting dipole was located approximately 275’ east 
of the siliceous apron. Three receiving stations were located along a 
traverse line bearing approximately S55 degrees W from the trans- 
mitter. The transmitter - receiver separations were 200’, 300’, and 
400’. Conclusions drawn from the survey are as follows: least square 
inversion of 14 frequency E.M. data taken near Roosevelt Hot 
Springs indicate a three layered earth model grading easterly into a 
two layered model. 
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51320 Application of heat flux transducers to geothermal explora- 
tion. Lange, A.L. (AMAX a Inc., Denver). pp Session 
III, Paper B2.1-B2.6 of In Site characterization. Brown, W.S.; 
Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake City; University of 
Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

CONF-760824—. 

An alternative method to measurements in boreholes is de- 
scribed that has been tested and utilized as a reconnaissance tool. It 
may be applied prior to the drilling of heat flow holes or in areas 
where drilling is not feasible. The method employs a transducer that 
measures heat flow directly and utilizes sites in nonworking or 
abandoned mines. (MHR) 


51321 Electrical conductivity in the crust of the western United 
States inferred from controlled source electromagnetic deep sounding 
data. Lienert, B.R. Dallas; Univ. of Texas (1976). 206p. University 
Microfilms Order No. 77-9794. 

Thesis (Ph. D.). 

Data from a unique controlled source deep oe sound- 
ing experiment demonstrate the existence of a zone of high crustal 
conductivity in the region immediately north of Walker Lake, 
Nevada. Amplitudes and phases of the vertical and horizontal mag- 
netic fields observed at fourteen variometer sites spaced at 5 km 
intervals and having periods as low as 6 cph suggest that the 
electrical conductivity structure is reasonably one dimensional 
throughout the region. Generalized linear inverse theory was used to 
invert the data in terms of one-dimensional, three-layered models for 
each site. The results indicate a highly conducting zone (greater than 
0.2 mho/m) at a depth of about 20 km which has a thickness of at 
least 10 km. A unique controlled source experiment utilizing a high 
voltage d.c. transmission line and an array of three component 
variometers has enabled an extensive iow frequency electromagnetic 
survey to be made along the eastern flank of the Sierra Nevada 
Batholith. Complex image theory and linear inversion techniques 
were used to ong magnetic field data obtained at over ninety 
stations in terms of electrical conductivity models of the lower and 
upper crust. Electrical conductivities in the upper crust were found 
to be very high in the area between Mono Lake and the Coso 
Geothermal Area. The zones of high conductivity are narrow linear 
features which may be associated with conductive fluids within 
highly permeable shatter zones. These shatter zones are caused by 
extensive north-south trending faults defining the eastern margin of 
the Sierra Nevada Batholith. Also included is a report on a study on 
the magnetostratigraphy of the Moenkopi Formation at Bears Ears, 
Utah, one of a series on the magnetic properties of the lower Triassic 
Moenkopi Formation. (JGB) 


51322 Geothermal measurements in five small lakes of northwest 
Ontario: discussion. Beck, A.E. (Univ. of Western Ontario, London). 
Can. J. Earth Sci.; 14: No. 2, 332-334 (Feb 1977). 

A previously reported study indicates that it is possible to use 
small lakes for heat flow measurements (Allis and Garland, 1976); 
the are study indicates that an incorrect value is obtained by the 
method. 


51323 Geothermal measurements in five small lakes of northwest 
Ontario: reply. Allis, R.G.; Garland, G.D. (Univ. of Toronto). Can. 
J. Earth Sci.; 14: No. 2, 334-335(Feb 1977). 

In response to a critique of a previously reported study on 
heat flow measurements in small lakes, it is stated that corrections to 
very long times were in fact made in calculating in situ thermal 
conductivity and heat flow values. (JGB) 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 51316 


51324 (PB—264415) Geochemistry and hydrothermal alteration 
at selected Utah hot springs. Volume 3. Final report. Parry, W.T.; 
Benson, N.; Miller, C.D. (Utah Univ., Salt Lake City (USA). Dept. 
ae and Geophysics). Jul 1976. 141p. NTIS, PC A07/MF 


See also volume 1, PB-261 549. 

Potentially economic geothermal resources in Utah will likely 
consist of large volume of hot rock at depth with a circulating 
ground water medium transferring heat to the surface. The chemis- 
try of the water and the water-rock interaction should provide 
valuable guides to temperatures in the deep reservoir and the size, if 
not of the reservoir itself, of the fluid leaks to the surface. This 
report details the results of estimation of subsurface temperatures in 
Utah from published water analyses and new analyses of selected hot 
springs. Two hot spring areas in differing geological environments 
have been selected for detailed rock alteration studies. The Monroe- 
Red Hill area is within an area of Tertiary volcanics and is underlain 
by a thick Jurassic salt bearing deposit. The Roosevelt area is in 
Tertiary and Precambrian crystalline rocks. Comparison of rock 
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alteration and water chemistry in these two areas should serve as a 
model for further exploration and resource characterization in Utah 
using geochemical techniques. 


51325 Geothermometer based on the cations over silicon ratios of 
thermal water and deep aquifer. Schoeller, H.; Schoeller, M. (Univ., 
Bordeaux). C. R. Hebd. Seances Acad. Sci., Ser. D; 284: No. 14, 1273- 
1275(4 Apr 1977). (In French). 

The geothermometer established by considering the cations, 
(Ca Mg, Na, and K) over silicon ratios of thermal water and deep 
aquifer is improved by adding the effects of the chlorine content of 
the deep aquifer and of the cations and the silicon contributed by 
atmospheric water feeding into the hydrothermal system. 


EXPLORATORY DRILLING AND WELL LOGGING 


51326 (LA—6829-MS) Rb—Sr, K—Ar, and fission-track geoch- 
ronological studies of samples from LASL drill holes GT-1, GT-2, and 
EE-1. Brookins, D.G.; Forbes, R.B.; Turner, D.L.; Laughlin, A.W.; 
Naeser, C.W. (Los Alamos Scientific Lab., N.Mex. (USA)). Jun 
1977. Contract W-7405-ENG-36. 27p. Dep. NTIS, PC A03/MF 
AOl. 


Geochronological investigations using the Rb-Sr, K-Ar, and 
fission-track methods have been completed on core samples from the 
three LASL deep drill holes, GT-1, GT-2, and EE-1. This work 
indicates a complex history for these Precambrian rocks beginning 
with a metamorphic event at 1.66 b.y. which generated the gneisses 
and schists from older sedimentary and igneous rocks. The metamor- 
phic compiex was intruded by at least two different magmas at 1.3— 
1.4 b.y. producing thin felsic dikes and a major biotite granodiorite 
esse This igneous activity caused pervasive argon loss to occur, 
owering the K-Ar ages to about 1.4 b.y. Plio-Pleistocene igneous 
activity related to formation of the Valles Caldera increased the 
local geothermal gradient to 50—60°C/km and produced fission 
track annealing in apatite and again argon loss from the biotite in 
deeper samples. 


51327 Experience of getting water out of the Raft River geother- 
mal wells. Kunze, J.F.; Miller, L.G.; Stoker, R.C. (Idaho National 
Engineering Lab., Idaho Falls). pp Session III, Paper B4.1-B4.5 of In 
Site characterization. Brown, W.S.; Green, S.J.; Hustrulid, W.A. 
(comps.). Salt Lake City; University of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

Three wells have been drilled. All produced water from a 
reservoir at measured temperatures of 148 to 149°C as —— by 
geochemistry. Artesian flows have been in the range of 600 gallons 
per minute or higher. Artesian well head pressures are typically 10 
to 11 atmospheres with a hot water column, 7 or 8 atmospheres with 
a cool equilibrium water column. Drilling techniques and logging, 
coring, and reservoir ana! ysis are described. (MHR) 


51328 Rock characterization at a geothermal site. Roegiers, J.C. 
(Univ. of Toronto); Thill, R.E. pp Session V, Paper D5.1-D5.6 of In 
Site Characterization. Brown, W.S.; Green, S.J.; Hustrulid, W.A. 
(comps.). Salt Lake City; University of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

Several geophysical logs were run in a 3-kilometer borehole, 
that had been drilled for the purpose of extracting heat from a hot- 
dry granitic formation. Rock characterization tests were performed, 
both in the laboratory and field, to assist in the design of the 
hydrofracturing experiment and in improving drilling technology. 
Most of the properties determined from interpretation of the in situ 
geophysical measurements showed reasonably good agreement with 
the ones obtained under similar laboratory conditions. The minor 
discrepancies can be explained either by the presence of small open 
cracks in the rock core that may have been absent or closed in the 
rock mass, or by differences in the moisture environment. Greater 
discrepancies encountered in determining the porosity of the rock 
formation probably were due to the inapplicability of empirical 
formulas derived from experience gained in testing soft porous rock 
masses. 


LEGAL AND INSTITUTIONAL ASPECTS 


51329 (CONF-761089—, pp 13-18) Analysis of administrative 
factors affecting tt at the Geysers. Kirkham, 
W.G.; Brown, S.J. (Governor's Office of Planning and Research, 
Sacramento, CA). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Environmental and administrative factors affecting geother- 
mal development at the Geysers area in Somoma and Lake a cunties 
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are analyzed. Administrative requirements that unnecessarily delay 
development and do not contribute to the regulatory process are 
identified. Five recommendations providing an alternative adminis- 
trative procedure that would eliminate unnecessary delays are out- 
lined. (JGB) 


51330 (PB—261744) State policies for geothermal development. 
Uncovering a major resource. Final report. Sacarto, D.M. (National 
Conference of State Legislatures, Denver, Colo. (USA)). Nov 1976. 
104p. NTIS, PC A06/MF AOl1. 

Report on Renewable Energy Resource Project. 

Policies suited to the development of new energy sources and 
ideas for enhancing the development of geothermal resources are 
discussed. Reviewed for the states are various technical, economic, 
and institutional aspects of geothermal development. Research re- 
sults from numerous — are summarized, and present state 
and federal policies affecting the geothermal industry are outlined. 
Key policy areas are identified, and several specific actions suggest- 
ed for the states. Six appendixes are included: (1) State Laws and 
ee Regarding Geothermal Resources; (2) Federal Geother- 
mal Leasing and Development Regulations; (3) Federal Geothermal 
Lease Summary; (4) Federal Geothermal Steam Act; (5) Federal 
Geothermal Energy Research, Development, and Demonstration 
Act; and (6) Regulations for the Geothermal Loan Guaranty Pro- 
gram. 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 51311, 51368, 52860, 52861, 52862 


51331 (CONF-761089—) Geothermal environmental seminar, 
"16. Tucker, F.L.; Anderson, M.D. (eds.). (Geothermal Seminar, 
Lakeport, Calif. (USA)). 1976. 295p. Seminar, Lakeport, CA $12.00. 
From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 
Thirty-three papers were abstracted and indexed individually 
for ERA/EDB. (JGB) 


51332 (CONF-761089—, pp 7-9) Prudent approach to full devel- 


opment. Windrem, P.F. (Lake County Energy Council, CA). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Environmental concerns of the citizens of Lake County, 
California in regard to geothermal development are discussed. Prin- 
ciples for a prudent approach to full development of geothermal 
resources are suggested. (JGB) 


51333 (CONF-761089—, pp 75-83) Factors contributing to an- 
noyance by geothermal steam well venting noise at the Geysers. 
Illingworth, R.R. (California Dept. of Health, Sacramento). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Acoustical surveys were performed at the Geysers for the 
purpose of identifying the manner in which steam well venting noise 
may impact a community. Of particular interest was the variation of 
the frequency spectrum of the noise with distance and the corre- 
sponding change in the ambient noise spectrum, the role of atmo- 
—— effects in the propagation of this noise, and the sensitivity of 
the traditional ambient noise environment to changes in the frequen- 
cy spectrum. Physical acoustic effects and psychoacoustic effects are 
summarized, and their importance at the Geysers is discussed. (JGB) 


51334 (CONF-761089—, pp 85-91) Possible effects of geyser 
—_ on sleep. Lukas, J.S. (State Dept. of Health, Sacramento, CA). 
1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Sleep is defined and the function of sleep discussed. Re- 
sponses to noise during various stages of sleep are reviewed, and 
implications regarding geothermal noise presented. It is concluded 
that ae and power companies should substantially improve 
techniques for reducing the noise level at the source. (JGB) 


51335 (CONF-761089—, pp 93-98) Geothermal aerosols. Floc- 
chini, R.G.; Cahill, T.A. (Univ. of California, Davis). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Results of analysis of air particulate samples taken in and near 
the Geysers geothermal area during 1972, 1974, 1975, and 1976 are 
given. Variations in measured quantities of Na, Si, S, Cl, K, Cu, Zn, 
and Pb during different sampling periods are noted. (JGB) 
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51336 (CONF-761089—, pp 105-108) Recent blowout of a geo- 
thermal well at the Geysers Geothermal Field, Sonoma County, Cali- 
fornia. Bacon, C.F. (California Div. of Mines and Geology, Sacra- 
mento). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Efforts to determine the cause of the geothermal well 
blowout of March 31, 1975 are described. Steps taken in the unsuc- 
cessful effort to regain control of the well, which is located on a 
landslide, are discussed. It is concluded that slippage of earth materi- 
als in the old slide mass caused the blowout of the well, which was 
abandoned. (JGB) 


51337 (CONF-761089—, pp 115-123) Environmental implica- 
tions of the exploitation of geothermal brines. Weres, O. (Lawrence 
Berkeley Lab., CA). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Technologies that would be used in the possible development 
of hot-water systems in Lake County are discussed. Solutions to 
problems caused by H2O emission, water supply and disposal, and 
subsidence are suggested. (JGB) 


51338 (CONF-761089—, pp 125-135) Psychosocial ecology in 
the development of resources. Psychosocial ecology in 
development, Ruzicka, W. (Psychological Health Services Center, 
Palo Alto, CA). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Details of a proposed model study on human ecological 
conditions are given. This model would not only serve as a basis of 
study of ways of lessening adverse effects on the human environ- 
ment, but would identify, explore, and promote the secondary, 
people-oriented uses of geothermal development as well as the 
primary, commercial uses. (JGB) 


51339 (CONF-761089—, pp 139-159) Hydrogen sulfide abate- 
ment in geothermal steam. Castrantas, H.M. (FMC Corp., San Jose, 
CA); Turner, T.A.; Rex, R.W. 1976. - 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Hydrogen peroxide was found to be an effective oxidant for 
achieving essentially complete removal of hydrogen sulfide from 
geothermal steam. Tests were run at the Geysers using small scale 
muffler equipment. The following topics are covered: chemistry of 
the hydrogen perioxide—hydrogen sulfide reaction; successful appli- 
cations of hydrogen peroxide to hydrogen sulfide problems; and 
hydrogen sulfide abatement in geothermal steam, including a de- 
scription of the Geysers pilot muffler equipment, parameters evaluat- 
ed, results achieved, economics of process, and extrapolation of 
results to full scale mufflers. 


51340 (CONF-761089—, pp 163-168) Effects of geothermal op- 
erations on the native trees at the Geysers. Osterling, R. 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

The impacts of geothermal operations upon the local vegeta- 
tion were studied. A total of 3361 trees were field reviewed, 
mapped, and tallied over an area of approximately 310 acres encom- 
passing Units 1 through 6. In addition, shrubs and less common tree 
species were also reviewed and mapped. Earlier field reconnaissance 
has indicated that big leaf maple is the most affected by geothermal 
operations. The data gathered in this study document the greater 
susceptibility of the native big leaf maple and the greater resistance 
of other species to active geothermal operations. Results of analyses 
indicate that damage to the vegetation is due to the toxic effects of 
high levels of boron, rather than hydrogen sulfide as was previously 
assumed. (JGB) 


51341 (CONF-761089—, pp 169-173) Overview of PG and E's 
audible noise measurement program at the Geysers. Bush, R.C. 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Environmental noise studies at the Geysers geothermal area 
are discussed. Field measurements at the Geysers are performed at 
random times throughout the year to provide a broad data base of 
ambient levels and noise source characteristics. The “typical” field 
survey consists of a combination of direct observation with a sound 
level meter and magnetic tape recordings. These tape recordings are 
later analyzed in the laboratory in the amplitude and/or frequency 
domain. Accurate field results are maintained by acoustical calibra- 
tion in the field along with frequent laboratory cross-checks. A 
typical Geysers power plant operating at full load has three major 
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sources of noise: cooling tower, steam jet gas ejector and the turbine 
= building. Measurements supplemented by acoustical calcu- 
ations show that the cooling tower is the most significant noise 
source at distances greater than 200 feet from the plant perimeter. At 
a nominal distance of 500 feet from the plant boundary, total 
operational noise is about 60 +- 5 dBA with a wide-band frequency 
spectrum sounding similar to falling water. The highest noise levels 
measured at the Geysers have originated from large flow-rate steam 
discharges to the atmosphere. Observations and discussions with the 
various steam suppliers indicate that progress is being made to abate 
this noise source through the installation of muffler systems. (JGB) 


51342 (CONF-761089—, pp 175-178) Geysers KGRA aquatic 
studies, Price, D.G. 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Quantitative baseline studies on streams within the Geysers 
KGRA were initiated in 1974. Possible effects of steam well explora- 
tion, power plant construction, and power plant operation on aquatic 
resources in the Geysers KGRA are described. Studies designed to 
evaluate water quality conditions and results of stream sedimentation 
due to natural conditions, geothermal operations, and power plant 
construction are being used to plan construction and minimize 
environmental damage. (JGB) 


51343 (CONF-761089—, pp 179-183) Geysers wildlife study. 
Meneghin, G.R. 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Previous studies on vegetation and wildlife habitat mapping 
of the Big Sulphur, Kelsey, and Putah Creek drainages are de- 
scribed, and the products of the studies are summarized. A wildlife 
study that compared seasonal differences in wildlife population 
density within six habitat types of the Big Sulphur Creek drainage is 
described. Animal groups studied, census techniques used, and habi- 
tats sampled are summarized. 


51344 (CONF-761089—, pp 185-189) Control of hydrogen sul- 
fide from geothermal power production. Semrau, K.T. (Stanford Re- 


search Inst., Menlo Park, CA). 1976. 
From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 


: ’ 


In Geothermal environmental seminar, '76 

The “best available control technology” in regard to geother- 
mal power systems is reviewed. Various methods for the removal of 
H2S from the noncondensable gas streams, as well as the condensate, 
are discussed. (JGB) 


51345 (CONF-761089—, pp 193-197) Behavior of H2S in the 
atmosphere and its effects on vegetation. Thompson, R. (Univ. of 
California, Riverside). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Results of experiments in which plants were exposed to 0, 30, 
300, and 3000 ppB H2S are sageaet. Growth of alfalfa and grapes 
was decidedly affected at the 300 and 3000 ppB level, only slightly 
so at 30 ppB. Effects on the California buckeye and Ponderosa pine 
at the 300 and 3000 ppB level were visible after 4 to 8 weeks of 
exposure. Results of growth chamber experiments on pinto beans, 
hybrid sweet corn, and alfalfa are also reported. (JGB) 


51346 (CONF-761089—, pp 199-204) Effects of acid precipita- 
tion on plants and soils. Weber, D.E.; Lee, J.J. (Environmental 
Protection Agency, Corvallis, OR). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Effluents associated with the use of geothermal energy may 
contribute to an increase in the acidity of rainwater. This may 
involve the oxidation of H2S to SO: and the formation of H* and 
SO,~? ions. In addition, ammonia may be converted to nitric acid 
(H* NO~s) in rain or soil and add to the acid condition. The 
available literature pertaining to research on the effects of acid 
precipitation on terrestrial ecosystems was reviewed. It is concluded 
that acid precipitation is likely to have a chronic effect on ecosystem 
—-_ Indirect effects may be more important than direct effects. 

isruptions within terrestrial ecosystems could involve: (a) the in- 
creased leaching of nutrients from plant foliage and soil; (b) interfer- 
ence with decomposition processes; (c) disruptions of processes such 
as nitrogen fixation and the mycorrhizal uptake of nutrients; and (d) 
direct effects on productivity through damage of plant foliage. 
These modifications could influence the use of land and forested 
areas by interfering with agricultural, recreation, and wildlife. (JGB) 


§1347 (CONF-761089—, pp 205-211) Terrestrial 
contaminants won power plants. Crockett, 
A.B. (Environmental Protection Agency, Washington, DC). 1976. 
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From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Plans for monitoring elemental levels around the San Diego 
Gas and Electric/U.S. Energy Research and Development Adminis- 
tration (SDGE/ERDA) experimental geothermal power plant are 
discussed. This plant utilizes a binary fluid system with reinjection of 
all fluids except the non-condensable . Results of neutron 
activation analysis of soil samples for thirty-eight elements are tabu- 
lated. (JGB) 


51348 (CONF-761089—, pp 213-217) Applications of physical 
modeling in a wind tunnel to geothermal development. Ballanti, D. 
1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Boundary-layer wind tunnels can be a powerful tool in mete- 
orological and engineering research. The wind tunnel is most effec- 
tive in areas where terrain- or structure-induced mechanical turbu- 
lence and topographic influences dominate. Scale modeling in the 
wind tunnel has a number of applications for geothermal develop- 
ment in Northern California. The advantages of the boundary-layer 
wind tunnel are its ability to reproduce terrain effects and its 
predictive capability. It allows solutions to problems to be tried and 
evaluated at a very low cost. The disadvantages of the wind tunnel 
are the difficulties in accurately reproducing turbulence spectra due 
to viscous effects, and in handling light and variable winds (a 
drawback shared with most other modeling techniques). Where 
these factors are important, care must be taken to develop meaning- 
ful predictions from wind tunnel data. 


51349 (CONF-761089—, pp 235-245) Air pollution modeling at 
the Geysers. I. General considerations. Reynolds, S.D.; Tesche, T.W. 
(Systems Applications, Inc., San Rafael, CA). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

A methodology for estimating pollutant concentrations is 
described. It is based on the general Eulerian modeling concept. The 
components of such a model are discussed to indicate possible 
treatments of physical and chemical processes occurring at the 
Geysers. Recommendations are given regarding work needed for the 
development and —— of sound air quality modeling tech- 
niques for use at the Geysers. 


51350 (CONF-761089—, pp 247-255) Air pollution modeling at 
the Geysers. II. Identification of model requirements. Tesche, T.W.; 
Yocke, M.A. (Systems Applications, Inc., San Rafael, CA). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Selection of a model or modeling approach appropriate for 
application at the Geysers must be on an awareness of the 
unique features on this geothermal field. For an air quality model to 
be judged adequate, it must satisfactorily account for pollutant 
transport and dispersion in rugged terrain, a complex emissions 
source distribution, and plume rise phenomena. Criteria for evaluat- 
ing air quality models for applications at the Geysers are presented. 
An improved description of the terrain-modified windfield at the 
Geysers, whether obtained from extensive field measurements or 
from a predictive mountain wind model, is needed. 


51351 (CONF-761089—, pp 259-266) Planning a meteorological 
moni’ Smith, T.B.; Giroux, H.D. (Meteorology Re- 
search, Inc., Altadena, CA). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Orderly development of the KGRA as an energy resource 
requires the establishment of an adequate understanding of existing 
meteorology and air quality in the area. In this manner, assessments 
of the potential impact of existing and proposed geothermal activities 
can be properly evaluated. The proposed steps required for the 
KGRA are: 1. Establishment of a meteorological network; 2. Inten- 
sive studies including aircraft observations, ground ——_—e and 
tracer releases aimed at solutions of local problem; 3. i t 
of air quality network; 4. Modeling of the KGRA environment. 


51352 (CONF-761089—, pp 287-289) Particulate 
during geothermal well Foimasoft, M.W. 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Drilling for dry steam has necessitated the use of a cyclonic- 
muffler device to remove the solids created from well cuttings, 
steam fracture dust, and well bore erosion. The emissions experi- 
enced and variables encountered while drilling in steam are dis- 
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cussed. It is concluded that the current cyclonic muffler will not 
meet the air pollution emission standard of 40 Ibs particulate/hour. 


51353 (LBL—5983) Geothermal subsidence research program 
plan. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
~ fg Contract W-7405-ENG-48. 116p. Dep. NTIS, PC A04/ 

A comprehensive research program to investigate subsidence 
from geothermal energy production was developed from the point of 
view of a developer of an energy facility and the policy maker who 
regulates such facilities. The organizational structure, objectives, and 
time schedule are outlined. Each of the research categories is dis- 
cussed separately. (MHR) 


51354 (NP—21775) Geothermal resources of the Texas Gulf 

Coast: environmental concerns arising from the production and dispos- 

al of geothermal waters. Geological circular 76-7. Gustavson, T.C.; 

Kreitler, C.W. (Texas Univ., Austin (USA). Bureau of Economic 

ee 1976. 40p. of Texas, Bureau of Economic Geology, 
ustin. 

Disposal and temporary surface storage of spent geothermal 
fluids and surface subsidence and faulting are the major environmen- 
tal problems that could arise from geopressured geothermal water 
production. Geopressured geothermal fluids are moderately to 
highly saline and may contain significant amounts of boron. Disposal 
of hot saline geothermal water in subsurface saline aquifers will 
present the least hazard to the environment. It is not known, 
however, whether the disposal of as much as 54,000 m® of spent 
fluids per day into saline aquifers at the production site is technically 
or economically feasible. If saline aquifers adequate for fluid disposal 
cannot be found, geothermal fluids may have to be disposed of by 
open watercourses, canals, and pipelines to coastal bays on the Gulf 
of Mexico. Overland flow or temporary storage of geothermal fluids 
may cause negative environmental impacts. As the result of produc- 
tion of large volumes of geothermal fluid, reservoir pressure declines 
may cause compaction of sediments within and adjacent to the 
reservoir. The amount of compaction depends on pressure decline, 
reservoir thickness, and reservoir compressibility. The magnitude of 
environmental impact of subsidence and fault activation varies with 
current land use. Geothermal resource production facilities on the 


Gulf Coast of Texas could be subject to a series of natural hazards: 
(1) hurricane- or storm-induced flooding, (2) winds from tropical 
storms, (3) coastal erosion, or (4) expansive soils. None of these 
hazards is generated by geothermal resource production, but each 
has potential for damaging geothermal production and disposal 
facilities that could, in turn, result in leakage of hot saline geothermal 
fluids. 


51355 (UCID—17444-1) Imperial Valley Environmental Project: 
quarterly data report. Nyholm, R.A.; Anspaugh, L.R. (comps.). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 13 
Apr 1977. Contract W-7405-ENG-48;EY-76-C-03-1137. 435p. Dep. 
NTIS, PC A19/MF AOl1. 

This is a catalog of all samples which have been collected and 
the presently available results of chemical and other analyses. Types 
covered include: air quality, water quality, ecosystem quality, subsi- 
dence and seismicity, remotely sensed data, socioeconomic effects, 
and measurements of radioactivity. (MHR) 


51356 Study of the geothermal production and subsidence history 
of the Wairakei field. Garg, S.K.; Pritchett, J.W.; Rice, L.F.; Brow- 
nell, D.H. Jr. (Systems, Science, and Software, La Jolla, CA). pp 
Session III, Paper B3.1-B3.5 of In Site characterization. Brown, 
W.S.; Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake City; Univer- 
sity of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

A comprehensive data bank has been established for Wairakei 
field which records pertinent production and subsidence informa- 
tion. The changes which have occurred in the field are described. A 
model is currently being developed to simulate those changes using 
the geothermal reservoir simulators QUAGMR and AGRESS. The 
QUAGMR code treats the problem of a passive geothermal reser- 
voir: one in which the porosity is time-independent. It handles the 
single phase and multiphase liquid/vapor system encountered 
through a sophisticated equation of state for water. The AGRESS 
code couples the stress-strain equations for the rock matrix with the 
diffusion equations for the fluid thereby permitting the evaluation 
and prediction of any ground surface subsidence which may be 
induced by geothermal fluid production or reinjection. In order to 
simulate the behavior of the field, a two-dimensional vertical cross- 
section is considered which extends through the main production 
area and the region of large surface subsidence. (MHR) 


GEOTHERMAL ENERGY 


GEOTHERMAL POWER PLANTS 


POWER PLANT SYSTEMS AND COMPONENTS 
REFER ALSO TO CITATION(S) 51378 


51357 (COO—4051-3) Analysis of thermal/mechanical energy 
conversion Bi-monthly report, February 1, 1977—March 31, 
1977. Kestin, J. (Brown Univ., Providence, R.I. (USA)). Apr 1977. 
Contract EY-76-S-02-4051. 14p. . NTIS, PC Al AOl. 

The activities of the Brown University geothermal energy 
group are listed ae The agenda and minutes for the Extraction 
Technology Meeting held in Washington, D.C., on March 18, 1977 
are included. Data for equations of state for isobutane from three 
experimenters were compared. (MHR) 


51358 (IDO/1523—1) Heat transfer characteristics of a three- 
phase volume boiling direct contact heat exchanger. Blair, C.K.; 
Boehm, R.F.; Jacobs, H.R. (Utah Univ., Salt Lake City (USA). 
Dept. of Mechanical Engineering). Mar 1976. Contract EY-76-S-07- 
1523. 93p. Dep. NTIS, PC A0S/MF AOI. 

esis. Submitted by Blair, C.K. 

The advantages of direct contact heat transfer over heat 
transfer utilizing conventional metallic heat exchangers are listed. 
The performance characteristics of a three-phase direct contact heat 
exchanger in near counterflow operation were evaluated using water 
as the continuous phase fluid and refrigerant 113 as the dispersed 
phase fluid. Conclusions are drawn from the results having to do 
with refrigerant injection technique, vessel operating height, mass 
flow rate of refrigerant, water inlet temperature, operation at pinch 
point temperature differences below 13 to 20°C, and operation with 
a dispersed phase fluid less dense than water. (MHR) 


51359 (IDO/1549—1) Direct contact heat transfer between two 
immiscible liquids in laminar flow between plates. Johnson, 
R.W.; Jacobs, H.R.; Boehm, R.F. (Utah Univ., Salt Lake City 
(USA). Dept. of Mechanical ineering). Dec 1975. Contract EY- 
76-S-07-1549. 148p. Dep. NTIS, PC A07/MF AO1. 

Thesis. Submitted by R.W. Johnson. 

The search for new sources of energy has prompted studies 
concerned with extracting energy from low temperature geothermal 
reservoirs which may include investigations into direct contact heat 
transfer due to the caustic nature of the geothermal brine. The heat 
transfer between two liquids of constant properties in laminar stable 
flow between infinite insulated horizontal parallel plates was studied. 
The formulation of the general problem involves two energy equa- 
tions, one for each layer, which are coupled at the interfacial 
boundary by conditions of temperature and energy flux compatibil- 
ity. The method of solution is to use the Laplace transform which 
then results in the necessity of using infinite series solutions with 
their associated recursion relationships for the coefficients. Special 
solutions are developed — for the case where the fluid 
properties are the same for the case of slug-flow or constant 
velocity. Results are presented for the dimensionless mean tempera- 
ture profile of either fluid, as they are proven to be the same, as a 
function of the ratios of viscosities, Peclet numbers, volumetric flow 
rates and the axial location. 


51360 (IDO/1549—3) Computer program for determining the 
thermodynamic properties of t Riemer, D.H.; 
Jacobs, H.R.; Boehm, R.F.; Cook, D.S. (Utah Univ., Salt Lake City 
(USA). Dept. of Mechanical i ing). Jul 1976. Contract EY- 
76-S-07-1549. 92p. Dep. NTIS, PC AO5/MF AO1. 
Thesis. Submitted by D.H. Riemer. 
This program was written to be used as a subroutine. The 
rogram determines the thermodynamics of light hydrocarbons. The 
following light hydrocarbons can be analyzed: butane, ethane, ethyl- 
ene, heptane, hexane, isobutane, i tane, methane, octane, pen- 
tane, propane and Saree The subroutine can evaluate a thermo- 
dynamic state for the light hydrocarbons given any of the following 
pairs of state quantities: pressure and quality, pressure and enthalpy, 
pressure and entropy, temperature and pressure, temperature and 
quality and temperature and specific volume. These six pairs of 
knowns allow the user to analyze any thermodynamic cycle utilizing 
a light hydrocarbon as the working fluid. The Starling-Benedict- 
Webb-Rubin equation of state was used. This report contains a brief 
description, flowchart, listing and required equations for each sub- 
routine. 


51361 (IDO/1549—4) Computer program for determining the 
thermodynamic of freon Riemer, D.H.; Jacobs, 
H.R.; Boehm, R.F. (Utah Univ., Salt Lake City (USA). Dept. of 
Mechanical Engineering). Jul 1976. Contract EY-76-S-07-1549. 108p. 
Dep. NTIS, PC A06/MF A01. 

Thesis. Submitted by D.H. Riemer. . 

This program was written to be used as a subroutine. The 
— determines the thermodynamics of Freon refrigerants. The 
‘ollowing refrigerants can be analyzed F-11, F-12, F-13, F-14, F-21, 
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F-22, F-23, F-113, and F-114. The subroutine can evaluate a thermo- 
dynamic state for these rn any of the following pairs 
of state quantities: pressure and quality, pressure and entropy, pres- 
sure and enthalpy, temperature and quality, temperature and specific 
volume and temperature and pressure. These six pairs of knowns 
allow the user to analyze any thermodynamic cycle utilizing a 
refrigerant as the working fluid. The Downing form of the Martin 
equation of state was used. A brief description, flow chart, and 
listing of all subroutines required are presented. 

improve- 


51362 (ORO—4944-4) Resource utilization efficiency 
ment of cycles: Phase I. Annual report, June 15, 


binary 

1975—June 15, 1976, Starling, K.E.; Fish, L.W.; West, H.; Johnson, 
D.W.; Iqbal, K.Z.; Lee, C.0.; Vasudevan, M.K. (Oklahoma Univ., 
Norman (USA). School of Chemical i ing and Materials 
Science). 1976. Contract EY-76-S-05-4944. 104p. Dep. NTIS $5.50. 

e following were performed: (1) evaluation of the advan- 
tages and disadvantages of the use of mixtures as working fluids in 
geothermal binary cycles, (2) development of a geothermal binary 
cycle simulation computer program capable of both mixture and 
pure fluid cycle simulation, 8) development of an accurate thermo- 
dynamic ay ae computer program package (applicable as a 
minimum to hydrocarbon mixture and pure fluid cycles), (4) com- 
parison of mixture and pure fluid cycles, including relative equip- 
ment sizing and economics, (5) comparison of boiling and condens- 
ing heat transfer for mixtures and pure fluids, (6) evaluation of the 
advantages and disadvantages of turbine expansion into the two- 
phase region, and (7) sensitivity analysis of various binary cycle 
equipment parameters and as conditions on total geothermal 
power system cost. A primary conclusion from the Phase I investiga- 


tion is that mixtures offer advantages over pure working fluids in 
situations where there is a mismatch of resource brine and pure fluid 
characteristics. 


(UCRL—79325) Performance of a total-flow impulse tur- 
applications. ° 


51363 
bine for Comfort, W.J. III. (California Univ. 
Livermore (USA). Lawrence Livermore Lab.). 16 May 1977. Con- 
tract W-7405-ENG-48. 8p. (CONF-770804—1). Dep. NTIS, PC 
A02/MF AO1. 

From 12. intersociety 7 conversion engineering confer- 
ence; Washington, District of Columbia, United States of America 
(USA) (28 Aug 1977). 

A new, axial-flow impulse turbine was tested at LLL as part 
of the geothermal energy development program. Engine efficiency 
of this single-stage, two-phase expander was measured at 23% 
during a single-nozzle test. Performance predictions of a numerical 
model agreed with these results. Full-admission performance (based 
on the numerical-model and attainable nozzle thrust coefficients) 
indicates that engine efficiency can reach between 38 and 40% with 
— technology. Improved techniques for analyzing two-phase 

iow and further reduction of droplet sizes should provide 70% 
engine efficiency. 


GEOTHERMAL ENGINEERING 
REFER ALSO TO CITATION(S) 51051 


DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 51352 


51364 (CONF-761089—, pp 31-41) Art of acquiring geothermal 
a Capuano, L.E. Jr. (Aminoil USA, Inc., Santa Rose, CA). 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

The drilling program of The Geysers area is discussed. Typi- 
cal well profiles and various drilling assemblies, as well as a blow- 
out preventer stack are illustrated. (JGB) 


51365 (SAND—77-7001) Evaluation of commercially available 

fluids. Remont, L.J.; Rehm, W.A.; McDonald, 
W.J.; Maurer, W.C. (Maurer iene Inc., Houston, Tex. 
(USA)). 1 Nov 1976. Contract EY-76-C 89. 200p. Dep. NTIS, 
PC A09/MF AOl. 

A review of geothermal drilling in the United States has 
revealed that serious lems are being encountered with corrosion 
and degradation of drilling fluids in high temperature wells. The best 
high temperature drilling fluids that could be formulated from com- 
mercially available materials were obtained from the five largest 
mud companies. These included sam: of 9 and 18 Ib/gal water 
muds and 18 Ib/gal oil muds. Over 4,000 tests were lucted on 
these muds to evaluate their performance at high temperature. This 
included testing at temperatures to 550°F and pressures to 15,000 psi. 
These tests revealed that most of the water muds had high viscosity, 
high filtration rates and poor corrosivity characteristics at tempera- 
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tures above 350°F. Although the oil muds performed better than 
water muds at high temperatures, some problems were encountered 
with viscosity at temperatures above 450°F and with filtration at 
temperatures above 500°F. Generally the corrosivity characteristics 
of the oil muds were much better than those of the water muds. 
Overall, oil muds have better temperature stability than water muds 
but their use is often limited because of problems with surface 
pollution, contamination of water zones and reservoir damage. Bio- 
degradable oil mud systems would overcome some of these limita- 
tions. 


FLUID TRANSMISSION 


51366 Cyclical energy transfer method and apparatus. Greene, 
C.K. US Patent 4,022,025. 10 May 1977. Filed date 25 Nov 1974. 6p. 

A method and apparatus are described for the utilization of 
geothermal energy for the production of power. A fluid (stream 
and/or hot liquid, or the like) from a geothermal aquifer is brought 
up to the su: face of the Earth through several wells of a group, and 
returned as condensate after passing through an energy extractor 
through another well, or wells of the o>. A reversible flow 
arrangement is provided whereby the fluid may be taken from 
different wells and utilized with the condensate going back through 
different wells successively and in turn by means of which salt 
deposits are eliminated, the heat of the aquifer is maintained, and 
maximum energy extraction is achieved. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 51370 


51367 (BNL—22684) Applicability of concrete polymer materials 
for use in environments. Kukacka, L.E. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Apr 1977. Contract EY-76-C- 
02-0016. 24p. (CONF-770609—2). Dep. NTIS, PC A02/MF AOl. 

From SPE international symposium on oilfield and geother- 
mal chemistry; San Diego, California, United States of America 
(USA) (27 Jun 1977). 

The feasibility of using concrete polymer composites as mate- 
rials of construction for handling hot brine was demonstrated in 
1972. The results from these tests indicated that the composites had 
long-term stability in seawater at 177°C and in acid solutions. Since 
then the work has been extended to develop materials for use in 
geothermal systems. To date, high temperature polymer concrete 
systems have been formulated, and laboratory and field tests per- 
formed in brine, flashing brine, and steam at temperatures up to 
240°C. Results are availabi le from field exposures of up to 12 months 
in four geothermal environments. Testing at two other sites is in 
progress. Good durability is indicated. upon these results, 
potential applications in geothermal processes have been identified. 


51368 (BNWL—2087) Removal of H2S from geothermal steam. 
Firal report. Li, C.T.; Alzheimer, D.P. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Sep 1976. Contract EY-76-C-06- 
1830. 92p. Dep. NTIS $5.00. 

The use of solid sorbents to remove hydrogen sulfide from 
geothermal steam was studied. Tasks consisting of a literature 
review, thermodynamic study of candidate sorbents, preparation of 
sorbents, obtaining sorbents from commercial sources, setting up 
sorbent screening and evaluation apparatus, screening of candidate 
sorbents and evaluation of screened sorbents under simulated geo- 
thermal steam conditions were carried out. No process, so far, has 
been developed commercially to remove H2S from steam. Zinc 
oxide was verified as a good candidate by literature search and 
laboratory experiments. However, regeneration of sulfided sorbent 

roved to be difficult. Mixed metal oxide sorbents were He ees 
me of these sorbents reacted with hydrogen sulfide in a H2S-air 
system; however, they show no activity to hydrogen sulfide in 
steam. Impregnation of catalyst support with organic oy aw 
such as diethanolamine was attempted. Diethanolamine was hed 
out of the impregnated sorbent upon contact with steam, and the 
sorbent failed to remove H2S from steam. Solid organic sorbents 
were evaluated; one of these sorbents, Sorbent-0091 showed good 
geothermal 








potential. The sorbent reacted with H2S under simulated 

conditions and could be regenerated easily by purging the spent 
sorbent with superheated steam. The high pressure drop t 
packed beds and excessive steam required for regeneration are major 
problems in the practical application of this particular material. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 51356, 51379 


51369 (LBL—5958) Reservoir evaluation tests on RRGE 1 and 
RRGE 2, Raft River Geothermal Project, Idaho. Narasimhan, T.N.; 
Witherspoon, P.A. (California Univ., Berkeley (USA). Lawrence 





NOV. 15, 1977 


Berkeley Lab.). May 1977. Contract W-7405-ENG-48. 53p. Dep. 
NTIS, PC A04/MF AOl1. 

Results of the production and interference tests conducted on 
the geothermal wells RRGE 1 and RRGE 2 in Raft River Valley, 
Idaho during September—November, 1975 are presented. In all, 
three tests were conducted, two of them being short-duration pro- 
duction tests and one, a long duration interference test. In addition to 
providing estimates on the permeability and storage parameters of 
the geothermal reservoir, the tests also indicated the possible exis- 
tence of barrier boundaries. The data collected during the tests also 
indicated that the reservoir pressure varies systematically in response 
to the changes in the Earth’s gravitational field caused by the 
passage of the sun and the moon. Overall, the results of the tests 
indicate that the geothermal reservoir in southern Raft River valley 
is fairly extensive and significantly permeable and merits further 
exploration. 


51370 (UCRL—79007) Sampling and characterization of sus- 
pended solids in brine from Magmamax No. 1 well. Hill, J.H.; Otto, 
C.H. Jr. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Jun 1977. Contract W-7405-ENG-48. 13p. (CONF-770227— 
1). Dep. NTIS, PC A02/MF AO}. 

From 2. workshop on sampling and analysis of geothermal 
effluents; Las Vegas, Nevada, United States of America (USA) (15 
Feb 1977). 

When high temperature, high salinity geothermal brines are 
cooled, appreciable quantities of solids precipitate. These suspended 
solids can cause extensive erosion and plugging in power plant 
components. In addition, there is considerable concern that reinjec- 
tion of these solids with spent brine may plug the geologic formation 
adjacent to the reinjection wells. Work done to sample these solids 
and characterize them so that processes can be devised for their 
removal or control is described. Suspended solids produced in brine 
from Magmamax No. | well consist primarily of an iron-rich amor- 
phous silica gel. A sampling apparatus to filter these solids out of 
high temperature, high pressure brine streams is described. Their 
chemical composition and physical description are discussed. Rates 
of production of suspended solids are given for brines flashed 
through nozzles and flashed in steam separators. Control of solids 
production by acidification to a pH _<4.5 is described. At this time, 
control by acidification seems to offer an attractive alternative to 
conventional methods (filtering, settling, etc.) for removing suspend- 
ed solids from spent brine prior to reinjection. 


SAFETY AND CONTROL 
REFER ALSO TO CITATION(S) 51884 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 53197 


51371 (AD-D—003475) Device for stimulation of geothermal 
wells. Leonard, G.W.; Austin, C.F. (Environmental Protection 
Agency, Denver, Colo. (USA)). 17 Mar 1976. 9p. NTIS, PC A02/ 
MF AOI. 

A device comprising an outer shell, open at one end, a charge 
carrier for carrying shaped charges suspended within the outer shell 
and means for releasing gas suspended within the outer shell used in 
the stimulation of geothermal wells is described. 


51372 Cee Interpretation of the pressure and flow 
data for the two f the Los Alamos hot dry rock (HDR) 

geothermal system. Fisher, H.N. (Los Alamos Scientific Lab., 
NA Mex. (USA)). 1977. Contract W-7405-ENG-36. 23p. (CONF- 
770628—1). Dep. NTIS, PC A02/MF AOl. 

From 18. symposium on rock mechanics) rock mechanics in 
geothermal development; Keystone, Colorado, United States of 
America (USA) (22 Jun 1977). 

Since the initial hydraulic fractures were established at the 
Fenton Hill site of the Los Alamos HDR project, several pressuriza- 
tion and flow experiments have been performed. The fractures are in 
granite at a depth of approximately 2900 meters and are separated by 
approximately 30 meters. The flow experiments were planned to 
establish the water losses to the surrounding rock, determine pres- 
sure and stress dependent rock properties, and to characterize the 
fracture system in terms of extent, volume, and the interconnection 
between the fractures. Here, an analysis of these experiments is 
presented in terms of a mathematical model that includes the vari- 
able rock permeability and porosity, the connection between perme- 
ability and porosity as given by simple models, and the effects of the 
earth stresses. These features are incorporated into the diffusion 
equation for the pore pressure. The experimental relationship of 
pressure and flow in the two fractures is examined. 


GEOTHERMAL ENERGY 


DIRECT ENERGY UTILIZATION 


51373 (BNWL—2208) GEOCITY: a computer code for calculat- 
ing costs of district hea geothermal 
C.L.; Bloomster, C.H.; Schulte, S.C. (Bai 
Labs., Richland, Wash. (USA)). Feb 1977. Contract EY-76-C-06- 
1830. 80p. an ng , PC A0S5/MF AOl1. 

is ‘a computer simulation model developed to 
study the economics of district heating geothermal energy 
GEOCITY calculates the cost of district heating based on climate, 
population, resource characteristics, and financing conditions. The 
principal input variables are minimum temperature, heating degree 
days, population size and density, resource temperature and distance 
from load center, and the interest rate. From this input data the 
model designs the transmission and district heating systems. From 
this design, GEOCITY calculates the capital and operating costs for 
the entire system, includi —— production and pe cote the 
geothermal water. GEOC consists of two major su! : the 
geothermal reservoir model and the distribution system model. The 
distribution system model calculates the cost of heat by simulating 
the design and the operation of the district heating system. The 
reservoir model calculates the cost of energy by simulating the 
discovery, development and operation of a geothermal resource and 
the transmission of this energy to a distribution center. 


51374 (CONF-761089—, pp 43-50) Geothermal space 
Lund, J.W. (Oregon Inst. of Tech., Klamath Falls). i976 
From Geothermal environmental seminar; Lake 
fornia, United States of America (USA) (27 rs 1976). 
In Geothermal environmental seminar, 
Current and future use of geothermal fluids for space ane 
in Iceland and Klamath Falls, Oregon is discussed. A 
water distribution system for Klamath Falls is illustrated. leiee 
for the geothermal heating system used at the Oregon Institute of 
Technology is given. (JGB 


51375 (CONF-761089—, pp 51-62) Direct applications of geo- 
thermal energy. Schultz, R.J. (Idaho National Engineering Lab., 
Idaho Falls); Schmitt, R.C.; Griffith, J.L. 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 < i976). 

In Geothermal ee ——,* 6. 


County, Cali- 


are reviewed. 
A's Develop- 


Worldwide applications Sil as Ge 
Technical problems are conside: he role of E E 
ment and Technology Transfer Program i in resolving these problems 
is discussed. The Boise Space Heating Demonstration Project and 
the Raft River Direct Applications Demonstration Project are dis- 
cussed. (JGB) 


for nonelectrical uses of uids. Neilson, J.A. 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Various factors affecting nonelectrical development a. 
thermal resources in Lake County, California are discussed. 
include resources, terrain, land use conflicts, water supply, transpor- 
tation, support systems, and anthropo OB) problems. Six sites for 
potential development are discussed. (JGB 


51377 (ERDA-tr—289) Geothermal heating. Olivet, J.; Des- 
landes, J.; Hoffman, J.B.; Olivet, J.; Olivet, J.P. 1976. Translation of 
"La re tr re Les Editions de I'Ingenierie. 290p. 
Dep. NTIS, PC A13/MF 

The following subjects are covered: a survey of the geologi- 
cal aspects of geothermal energy; general discussion of equipment 
calculations; heat exchangers and heat pumps; SS cue yd 
results; financial, institutional, and additional related 
cific materials; installations of heat utilization; probab ieee of of 
geothermics; existing — examples of pond on implementations, 
and construction of a geothermal operation. (MHR) 


51376 (CONF-761089—, pp os Local problems and 
geothermal fl 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF AQUEOUS SOLUTIONS 


51378 (IDO/1549—2) Pp we mg for determining the 

thermodynamic water. — D.H.; Jacobs, H.R.; 

Boehm, R.F. (Utah Univ., Sait Lake City (USA). t. of Mechani- 

cal She anche Jal 1976. Contract EY-76-S-07-1549. 75p. Dep. 
AOl. 


Thesis. Submitted by D.H. Riemer. 

This program was written to be used as a subroutine. The 
program determines the thermodynamic properties of water given 
any of the following pairs of omer ¢ to define a thermodynamic 
state: pressure and entropy, pressure and enthalpy, pressure and 
quality, temperature and pressure, or temperature and quality. These 
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five pairs of knowns allow the user to evaluate any thermodynamic 
cycle using water, as a working fluid. The basic equations came from 
Keenan, Keyes, Hill and Moore, Steam Tables, John Wiley and 
Sons, 1969. A complete derivation of equations, program listing, 
program symbol description, a complete set of flow charts and a 
sample steam turbine calculation are included. 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 53189, 53190, 53199 


ROCK-WATER-GAS INTERACTIONS 


51379 (LA-UR—77-611) Solution chemistry and scaling in hot 
dry rock systems. Tester, J.W.; Holley, C.E. Jr.; Blatz, 
L.A. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract 
——— 19p. (CONF-770310—2). Dep. NTIS, PC A02/ 

From 83. national meeting of American Institute of Chemical 
Engineers; Houston, Texas, United States of America (USA) (20 
Mar 1977). 

Field and laboratory experiments have focused on measuring 
the kinetics and equilibria associated with the transport of minerals 
from granite to circulating aqueous solutions. Presently two well- 
bores drilled to a depth of approximately 10,000 ft in the Valles 
Caldera region of the New Mexico Jemez mountains permit closed- 
loop circulation of fluid through a hydraulically fractured granite 
geothermal reservoir containing rock at 200°C. Field measurements 
have dealth primarily with the buildup of dissolved and suspended 
material in water as it is circulated through the fractured region. 
Chemical treatment methods, involving the selective dissolution of 
quartz (SiO2), a major component of granite, with sodium carbonate 
solutions have been employed to increase the in situ permeability of 
the rock matrix. Laboratory measurements have concentrated on 
identifying the effects of temperature, pH and chemical additives on 
the solubility of granite samples taken from the two test wellbores. 
Promising results from these solubility experiments are tested in a 
laboratory-scale circulating system to examine kinetic parameters 
influencing rock dissolution and reprecipitation (scaling) under con- 
ditions that simulate the in situ reservoir and heat exchange environ- 
ments. 


TIDAL POWER 


WAVE ENERGY CONVERTERS 


51380 Arrangement for the conversion of natural kinetic energy 
into usable power. Mossinsohn, Y. German(FRG) Patent 2,555,120/ 
A/. 26 Jun 1976. 9p. (In German). 

2 figs. 

The arrangement according to invention consists of a series of 
so called energy collector bodies, which are chained onto an endless 
ribbon. This is hung between two pulleys, that are arranged behind 
each other in the current direction of the natural source. The energy 
collector bodies offer the natural movement a concave surface in 
current direction and a convex surface in the opposite direction. One 
section of the ribbon is above and therefore outside the current 
source, the other inside. At least one of the pulleys is connected to a 
conventional power producer, for example, an electric generator. 
The arrangement according to invention is to be used particularly in 
the wave breakers of the ocean coast. 


51381 Energy winning system from water or ocean 
German(FRG) Patent 2,512,946/A/. 7 Oct 1976. Sp. (In Geena. 

1 fig. 

Arrangement according to invention specifications consists of 
round or angular steel pipes of about 1 m? cross-section, vertically 
arranged and welded together to form a honey comb formation, 
which is open at the bottom and closed at the top. When the water 
level in a pipe is raised by an ocean wave, the air present above the 
water is forced through a pressure valve into upper half of the pipe 
honey comb pressure space. When the water level in a pipe falls, 
from the suction space above the pressure space is sucked 
through a suction valve and afterwards through pipe line. 
pressure equalization between the pressure and suction spaces i 
accomplished by air turbines, that are coupled with 
tors. The complete floating honey comb is kept at optimal wave 
energy use level by floats. The honey comb diameter should 
approximately 2.5 to 3 times the max. wave length. 
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WIND ENERGY 


AVAILABILITY (CLIMATOLOGY) 
REFER ALSO TO CITATION(S) 51260, 51386, 51387, 51388 


51382 Preliminary assessment of the potential for medium and 
large capacity wind generators used as fuel savers for ac diesel based 
power systems in Ontario. Higgin, R.M.R.; Brown, C.K. (Ontario 
Ministry of Energy, Toronto). PP, 180-194 of In Sharing the Sun: 
solar technology in the seventies. Volume 7. Boeer, K.W. (ed.). Cape 
veral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Eat. Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976 

See (CONF-760842—P7. 

Preiiminary analyses have been made of the potential of wind 
generators as fuel savers for diesel based power systems in Northern 
Ontario. In both the low power case (less than 10 kW) and high 
power case (greater than 100 kW) the criteria for competitive 
operation of a wind/diesel hybrid power system appears to be 
greater than 12.5 mph mean annual wind speeds and diesel fuel aoe 
of greater than $1 1.00 per gallon. A number of telecc vations 
and community power sites in Northern Ontario meet these criteria 
so that a “proof of concept” experiment is planned to validate the 
assumptions used in the analyses and to develop the coupling and 
control systems for wind/diesel systems. 


51383 Energy content of winds in the high plains region of 
Southwestern U.S. Sittler, O.D. (Eastern New Mexico Univ., Por- 
tales). pp 243-252 of In Sharing the Sun: solar technolo; ~ 64 in the 
seventies. Volume 7. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar em Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P7. 

Winds at Portales, New Mexico are being studied to assess the 
amount of wind energy available and its distribution in time. The 
analysis includes the effect of short-term variations in wind speed, or 
gusts, in the calculation of total energy content. Data collected 
between November, 1975 and omy 1976 indicate that average wind 
ears er m/sec (10 MPH) for 9.6 hrs/day on the average. 

uring these hours, the average energy flux per day is about 2.2 
kwhr per square meter. Sequences of 4 or 5 days having energy flux 
less than 1, kwhr per square meter seldom occur; thus, wind could 
supply energy in this region on a regular basis with the help of 
energy storage or through procedures which match energy demand 
to times when wind energy is available. Data collected at this site 
probably apply to a large area in the high plains region of South- 
western United States. 


51384 Wind energy potential in the coastal areas of Louisiana. 
Whitehurst, C.A.; Sarco, B.; Blanchard, W.A. (Louisiana State 
Univ., Baton Rouge). La. Eng.: 6-Dec 1976). 

Wind power data for various sites along the Louisiana Gulf 
Coast are presented. The feasibility of current design wind 
turbines for electric power generation at these sites is sy hm 





REGULATIONS 


51385 Some of offshore wind 
energy conversion systems. Mayo, L.H. yey m Univ., 
Ww DC). pp 195-214 of In Sharing _ solar technol- 
in seventies. Volume 7. Boeer, K.W. (ed.). Cape Canaveral, 
— Section of the International Solar Energy Society 
oe. "Solar: Energy Socisty end ‘The Solar Solar Energy “aaa 
re) 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 
See CONF-760842—P7. 
Offshore WECS present unique ay on wag RE of a 
legal-institutional nature, including potentiall 
Etemustlonsd aad Fedent-Gtate juisotiondd cldmn, emtpetag ons 
area uses, land use management, utility policy and regulation, and 
incentives to utilize innovational energy technologies. The e: 
preety apt ponent 9 mde amaryl yon wore 
for vigorous development and 
programs. But it may become advisable to enact pec 
- eli : ameliorate certain constraints on the am he on 
ol offshore WECS significant private sector participation is to be 
encouraged. 
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ECONOMICS 
REFER ALSO TO CITATION(S) 51382, 51384, 51394 


51386 (COO/2578—1/1) Wind energy mission analysis. Execu- 
tive summary. (General Electric Co., Philadelphia, Pa. (USA). Space 
Div.). 18 Feb 1977. Contract EY- 16-C-02-2578. 28p. Dep. NTIS, PC 
A03/MF AOl. 

The principal objectives of this study were (1) to assess the 
potential for wind energy conversion systems on a national scale, (2) 
identify high-potential applications for WECS, (3) define functional, 
performance, operational, and cost goals for WECS, (4) evaluate the 
impact of the wide-scale de; po pene of WECS on energy users, and 
(5) identify the institutional and non-technical problems associated 
with the acceptance of wind energy systems. The study concentrat- 
ed on broad applications of WECS over large geographic areas 
encompassing the entire United States. Emphasis was placed on 
identifying and e a g high-aggregate energy users who have 
significant potential to utilize wind energy in place of other alterna- 
tives. 


51387 (COO/2578—1/2) Wind energy mission oo Final 

report. (General Electric Co., Philadelphia, Pa. (USA). Div.). 

be Feb 1977. Contract EY-76-C-02-2578. 252p. Dep. Nie, PC Al2/ 
F AOl. 

The development of wind energy systems in the U.S. is 
discussed under the following headings: baseline power systems; 
assessment of wind potential; identification of high potential applica- 
tions; electric utilities; residential application; paper industry applica- 
tion; agriculture application; and remote community applications. 


51388 (COO/2578—1/3) Wind energy mission analysis. Final 
report, appendices A—J. (General Electric Co., Philadelphia, Pa. 
(USA). ie Div.). 18 Feb 1977. Contract EY- 76-C-02-2578. 504p. 
Dep. NTIS, PC A22/MF A01. 

Information is presented concerning meteorological data and 
supporting analyses, gross energy consumption patterns and end-use 
analysis, analysis for industrial applications of wind energy conver- 
sion systems (WECS), analysis for residential applications of WECS, 
analysis for application of WECS to communities remote from utility 
grids, analysis for agricultural applications of WECS, regional evalu- 
ation of the economics of wind turbine generation to the U. S. 
electric utility district, impact of storage on WECS, financial analy- 
sis techniques, and system spacing. 


51389 (DSE/2521—1) Summary of current cost estimates of 
large wind energy systems. (JBF Scientific Corp., Washington, D.C. 
(USA)). Feb 1977. Contract EX-76-C-01-2521. 64p. Dep. NTIS, PC 
A04/MF AOl1. 
The Federal Wind Energy Program has, over the past two 
ya substantially extended the state of knowledge about the costs 
Te gy ye of large Wind Energy Conversion Systems 
(WE S). Much of this progress has been achieved as a result of a 
series of ERDA-sponsored studies dealing with the system design, 
mission analysis, and regional applicability of WECS. This report 
reviews these studies, summarizes the most pertinent results, and 
provides a view of the current status and uncertainties surrounding 
the economics of generating energy from the wind for electric utility 
applications. 


51390 Application of wind power systems to the Minnesota 
Power and Light Company. Malver, F.S. (MP and L Wind Applica- 
tion Study, Minneapolis); Overom, L.D. pp 289-303 of In Sharing 
the Sun: solar technology in the seventies. Volume 7. Boeer, K.W. 
(ed.). Cape Canaveral, FL; American Section of the International 
Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar mea Society of 
Canada, Inc.; Winni 7 as Canada (15 Aug 19 

See CONF-7 —P7. 

The objectives of Honeywell's study have been to assess 
current WECS viability for a utility application and to define the 
attributes and performance requirements of a system capable of 
yielding a satisfactory return on investment to a utility company. An 
initial system definition was develo based on available wind 
information and near-term wind turbine generator (WTG) technol- 
ogy. The system was tailored to fit MP and L’s forecasted genera- 
tion needs and the company’s existing transmission and distribution 
system. Honeywell —— a WECS simulation to convert wind 
data to wind energy available for input to the utility's grid. The 
simulation was used to evaluate the performance of baseline wind 
turbine generators designed for ERDA/NASA by General Electric 
pee oe and Kaman Aerospace Corporation, and to evaluate the 
econ Won of an advanced ne he wind turbine develo; by 

ing Vertol Company under subcontract to aes, erall 


ovale of WECS performance was conducted by MP and L 


using the company’s standard production costing and 
ning models. 


nancial plan- 
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51391 Large windpower systems integrated with existing electric 
utilities. Smith, R.T. (Southwest Research Inst., San Antonio); 
Swanson, R.K.; Johnson, C.C.; Ligon, C.; Lawrence, J.; Jordan, D. 
pp 317-327 of In Sharing the Sun: solar techno in the seventies. 

olume 7. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society ( 1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar emi. Society of 
ees Inc.; pa hppa Canada (15 Aug 1976 

ONF-760 

A A ae is presented of the feasibility of the use of wind 
turbine generators as s —— energy sources on an 
electric utility network. The time frame is the period of the next two 
decades. Specifically, the study is centered upon the geographical 
region served by Southwestern Public Service Company, an investor 
owned utility with present capacity of —— 2200 MW. It 
includes the panhandles of Texas and jahoma, parts of eastern 
New Mexico and some communities in southwestern Kansas. Of 
prime importance, this region exhibits the highest wind energy 
— of any area of comparable size in the continental United 

tates. 


ENVIRONMENTAL ASPECTS 


51392 (ERDA—77-47/6) Solar Program assessment: environ- 
mental factors. Wind energy conversion. (Energy Research and De- 
velopment Administration, Washington, D.C. (USA). Div. of Solar 
Energy). Mar 1977. 42p. Dep. NTIS, PC A03/MF A01. 

The purpose of this report is to tt and prioritize the 
major environmental issues associated with the further po yee 
of Wind Electric Conversion (WEC) systems, one of the 
Federally-funded solar technologies. To peor A a background or 
this environmental analysis, the basic concepts of the technology are 
reviewed, as are its resource H+ gem The potential effects of 
this new technology on the full range of environmental concerns 
(i.e., air and water quality, biosystems, safety, social/institutional 
structures, etc.) are then discussed in terms of both their relative 
significance and possible solutions. Although the development of 
WEC will in some ways contribute to environmental problems 
common to any construction project or energy producing technol- 
ogy, only those impacts (unique to the solar/wind portion of the 
technology will be discussed in depth. 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 51260, 52014, 52099 


APPLICATIONS 
REFER ALSO TO CITATION(S) 51386, 51387, 51388 


TURBINE DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 51216 


51393 (COO/2616—2(Pt.1)) Investigation of 
wind turbines. Part I. Executive summary. — 
K.M.; Gilbert, B.L. (Grumman Aerospace Co 
(USA). Research Dept.). Jan 1977. Contract Evie cone 16. ip. 
Dep. NTIS, PC A02/MF AO1. 

The Diffuser Augmented Wind Turbine (DAWT) is one of 
the advanced concepts being investigated to improve the economics 
of wind energy conversion. The project is aimed at increasing the 
output and reducing the cost, the off-duty time, and the technical 
risk of wind energy conversion systems (WECS). The DAWT 
appears to be best suited to large WECS for commercial power 
production because it permits a significant increase in the unit power 
output without extending the size of rotating machinery into the 
range where rotor dynamics cause excessive costs. 


51394 Se ee 2)) Investigation of diffuser-augmented 
wind turbines. Part II. Technical report. setae R.A.; —— 
K.M.; Gilbert, BL L. Sennen Aeros —— eis Fc 
(USA)). vo _ Contract EY.76-C-02.2616, 105p. Dep. 
A06/MF A 

Ae on diffuser-augmented wind turbines is presented 
concerning the development of efficient and compact diffusers, 
economic analysis, and analytical demonstration of two-stage con- 
stant speed rotor concepts. 


51395 (ERDA/NASA/1004—77/1) Vibration characteristics of 
a large wind turbine tower on foundations. Yee, S.T.; Chang, 
T.Y.P.; Scavuzzo, R.J.; Timmerman, D.H.; Fenton, J.W. (National 
Aeronautics and Space Administration, Cleveland, Ohio (USA). 


poe A, —— 
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Lewis Research Center). May 1977. Contract EX-76-A-29-1004. 35p. 
(NASA-TM-X—73670). Dep. NTIS, PC A03/MF AOl1. 

Vibration characteristics of the Mod-OA wind turbine sup- 
ported by non-rigid foundations were investigated for a range of soil 
rigidities. The study shows that the influence of foundation rotation 
on the fundamental frequency of the wind turbine is quite significant 
for cohesive soils or loose sand. The reduction in natural frequency 
can be greater than 20 percent. However, for a foundation resting on 
— raded, dense granular materials or bedrock, such effect is small 

¢ foundation can be treated as a fixed base. 


51396 (NP—22101) Characteristics of the vertical axis wind 
machine. Thresher, R.W.; Wilson, R.E. (Lockheed-California Co., 
Burbank (USA)). Sep 1975. vp. California Co., Burbank, CA. 

It is the primary objective of this study to determine the 
performance, operating and cost characteristics of vertical axis wind 
machines. Major emphasis is placed on the Darrius, but the Savonius 
Rotor is also considered. The study centers on the following areas of 
interest: aerodynamic performance; structural requirements; oper- 
ational oligo and economic potential versus machine size. The 
machine configuration for this study is a three-bladed, troposkien 
shaped Darrieus Rotor, which at this time is the most promising 
machine configuration. Using this machine configuration, analytical 
models are developed for the aerodynamics and structures. While 
these models may not contain the effects of all of the physical 
parameters, the key parameters are included. In some cases, selecting 
these key parameters is a matter of judgement. With these models, 
the relationships governing machine performance, structural needs 
and potential operation are deduced 


51397 (PB—265823) Wind energy conversion systems manufac- 
turing and sales activity, 1975—1976, Parker, N.; Walton, H. (Federal 
Energy Administration, Washington, D.C. (USA)). Apr 1977. Llp. 
(FEA/B—77/121). NTIS. 

This report contains the results of an annual survey of private 
firms engaged in the manufacturing and distribution of wind energy 
conversion systems in the United States during the years 1975 and 
1976. Imports of systems manufactured abroad for distribution in the 
United States are also included. Results show that production and 
sales (including imports) of windmills for pumping water have 
remained relatively constant at 2,500 units per year. However, 
manufacture and sales of wind electricity generating machines in- 
creased more than 50 percent in 1976 from a base of 750 in 1975. 
Appendix A lists some manufacturers and distributors of wind 
energy conversion systems. 


51398 ah ap Sailwing windmill characteristics and relat- 
ed topics. ly progress report (4th), 1 Oct-31 Dec 74. Sweeney, 
. _ Nixon, W. “ Maughmer, M.D.; Blaha, R. (Princeton Univ., 
J. (USA). of Aerospace and Mechanical Sciences). Mar 
1975. 70p. (NSF RANN/GI-41891/PR/74/4, AMS—1240). NTIS, 

PC ——s* AOl. 
rt on Optimization and Characteristics of a Sailwing 

Windmill otor. 

The method of experimentally determining the performance 
of large scale windmill models mounted on a moving vehicle is 
discussed. As a result of the wind tunnel experiments, analysis, and 
the large scale vehicle work, an optimization of a particular rotor is 
described, as are the results of blade twist experiments as a method 
of RPM control. Because the wind tunnel models were necessarily 
small scale, rigid rotor blades were used; however, the large cade 
rotors tested and reported upon were of the Princeton Sailwi type. 
By means of dimensional analysis and by experiments, the significant 
tension coefficient for the trailing edge cable of the Sailwing rotor 
was determined and evaluated. tension coefficient enables the 
design of such a rotor to be such that the luffing threshold can be 
avoided for any given set of conditions. 


51399 Ten eo Sandia Vertical-Axis Wind Turbine 
Program. Ti iy—September 1976. Grover, 
RD, Veneruso, AF. (eds.) Fr (eds). Candis Fr Labs., Albuquerque, N.Mex. 
(USA)). Jun 1977. Seukane ay 76-C-04-0789. 35p. Dep. NTIS, PC 
A03/MF AO1. 
This quarterly report describes the activities of the Sandia 
i Vertical-Axis Wind Turbine (VAWT) project during 
July to September 1976, transitional quarter of fiscal year 
1978 Included are the highlights of the quarter; review of the status 


of general design efforts in the areas of aerodynamics, structures, and 
testing. 


51400 Use of built form to enhance the output of wind collectors. 
Coonley, D.R. (Design-Research-Consulting, Harrisville, NH). pp 
253-267 of In a the Sun: solar technology in the seventies. 
Volume 7. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar eo y Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P7. 
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Use of built form to increase wind velocities through wind 
collection devices is explored. Variation of fixed wind collector 
output with variation in wind direction and methods for reducing 
wind problems around buildings; plus design considerations and 
integrated concepts are described. 


51401 Diffuser augmentation of wind turbines. Foreman, K.M.; 
Gilbert, B.; Oman, R.A. (Grumman Aerospace Corp., Bethpage, 
NY). pp 304-316 of In Sharing the Sun: solar technology in the 
seventies. Volume 7. Boeer, K.W. (ed.). Cape Canaveral, FL; Ameri- 
can Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
 ~ Inc.; phe Manitoba, Canada (15 Aug 1976). 


The major ey to widespread use of windpower is 
economic. One of the more promising advanced concepts for reduc- 
ing significantly the cost per output kW-hr is the Diffuser-Augment- 
ed Wind Turbine (DAWT). The wind tunnel investigation of models 
of two diffuser design concepts is directed toward unconventional, 
very short, cost-effective configurations. One approach uses the 
energetic external wind to prevent separation of the diffuser’s inter- 
nal boundary layer. Another method used high lift airfoil contours 
for the diffuser wall shape. Diffuser model tests have indicated 
almost a doubling of wind power extraction capability for DAWTs 
compared to conventional turbines. 


51402 Self-regulating composite bearingless wind turbine. 
Cheney, M.C.; Spierings, P.A.M. (United Technologies Research 
Center, East Hartford, CT). pp 328-348 of In Sharing the Sun: solar 
technology in the seventies. Volume 7. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P7. 

The Composite Bearingless Rotor (CBR) concept has been 
shown to have characteristics ideally suited for wind turbine appli 
tions. This rotor concept has been developed under an E 
contract to provide a fully self-regulating and self-aligning wind 
turbine. Such a system was achieved without the need for auxiliary 
controls or sensors. These features allow self-starting for wind 
initiating from any direction and automatic pitch and yaw variations 
to optimize performance under all normal wind conditions. The 
work described consists of the design and fabrication of a 4.5 ft 
dynamically scaled wind turbine model and the successful testing of 
this model ” the United Technologies Research Center low speed 
wind tunnel. 


51403 Darrieus vertical-axis wind turbine program at Sandia 
Laboratories. Kadlec, E.G. (Sandia Labs., Albuquerque, NM). pp 
349-359 of In Sharing the Sun: solar technology in the seventies. 
Volume 7. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Seer Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar cot. Society of 
me Inc.; ph le ae Canada (15 Aug 1976 


os part of ERDA's Federal Wind Energy Program, Sandia 
Laboratories is engaged in a technology development program for 
the Darrieus V -Axis Wind Turbine (VA . The application 
receiving current emphasis utilizes the VAWT operating at constant 
to generate electricity which is fed directly into a utility grid. 

is paper briefly describes the activities within the program. 


51404 Wind power plant. Wieduwilt, G. German(FRG) Patent 
2,505,954/A/. 26 Aug 1976. 17p. (In German). 

With figs. 

The wind power plant described in this invention consists of a 
vertical rotor with a horizontal and traverse to wind direction 
running shaft, with circular impeller shovels. Extra guide shovels 
provide that wind cannot have a hindering affect on the impeller 
shovels at any position. In addition a wind detour canal is provided. 
This has the task of capturing a greater amount of wind and that of 
distributing the wind to the wheels so that the back side of the 
wheels are activated also. heme: - channeled wind gutters the wind 
is eventually lead to the center of the wind power plant. Additional- 
ly the com: ~ 94 installation has a vertical axis turbine. It is similarly 
constructed as the above described horizontal axis turbine, but 
displays a substantially smaller moment of inertia, so that it is also 
capable of responding to smaller wind velocities. 


51405 Engineering development status of the Darrieus wind tur- 
bine. Blackwell, B.F.; Sullivan, W.N.; Reuter, R.C.; Banas, J.F. 
(Sandia Labs., Albuquerque, NM). J. Energy; 1: No. L, 50-64(1977). 

This paper — the aerodynamic, structural, and system 
considerations wired for the en ring development of the 
Darrieus turbine. icular emphasis is given to the necessity for 
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close interaction of these three areas and their effects on energy 
costs. Currently available experimental data and analytical methods 
are discussed together with specific results and trends which have 
been obtained to date. 65 references. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 51390 


51406 Wind-electric conversion utilizing field modulated gener- 
ator systems. Ramakumar, R. (Oklahoma State Univ., Stillwater). pp 
215-229 of In Sharing the Sun: solar technology in the seventies. 
Volume 7. Boeer, K.W. (ed.). Cape Canaveral, FL; American Sec- 
tion of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P7. 

Variable-speed constant-frequency wind-electric systems op- 
erate at a constant tip speed ratio with varying wind speeds and 
enable the extraction of a part of the energy spilled by constant- 
speed constant-frequency systems. This paper describes the variable- 
speed constant-frequency wind-driven field modulated generator 
system under development at Oklahoma State University, sponsored 
by ERDA/NSF. Proposed control schemes and the experimental 
research program underway are briefly discussed. These systems 
appear to be most attractive in the “small” (10 to 50 kW) and "100 
kW scale” (50 to 250 kW) sizes and for use in large capacity “multi- 
rotor on one tower” concepts. 24 references. 


51407 Wind energy statistics for large arrays of wind turbines: 
New England and Central U.S. regions. Justus, C.G. (Georgia Inst. of 
Tech., Atlanta). pp 268-288 of In Sharing the Sun: solar technology 
in the seventies. Volume 7. Boeer, K.W. (ed.). Cape Canaveral, FL; 
American Section of the International Solar Energy Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; Winnipeg, Manitoba, Canada (15 Aug 1976). 

See CONF-760842—P7. 

The performance characteristics have been simulated for 
large dispersed arrays of 500 kW to 1500 kW wind turbines produc- 
ing power and feeding it directly into the New England or Central 
U.S. utility distribution grids. These studies show that in good wind 
environments the 500 kW generators can average (on an annual 
basis) up to 240 kW mean power output, and the 1500 kW generators 
can average up to 350 kW mean power output. Better performance 
(averaging up to 470 kW) is obtained, however, by an 1125 kW rated 
power unit designed to operate at lower wind speeds. The beneficial 
effect of operating large disperse arrays of wind turbines is that 
available power output can be increased—if winds are not blowing 
over one part of the array, chances are they will over some other 
part of the array. These studies indicate that wind power availability 
levels of 200 kW per 1125 kW generator were 77 percent to 93 
percent, depending on season. Reasonably steady high wind power 
in winter and high afternoon peak wind power in summer (corre- 
sponding to peak air conditioning load) means that significant peak 
load dispersement can be achieved without use of storage. 


SITE CHARACTERISTICS 


51408 (N—77-12509) Wind power prediction models. Levy, R.; 
Mcginness, H. (Jet Propulsion Lab., Pasadena, Calif. (USA)). 15 
Nov 1976. Contract NAS7-100. 6lp. (NASA-CR—149235; JPL- 
TM—33-802). NTIS, PC A04/MF AO1. 

Investigations were performed to predict the power available 
from the wind at the Goldstone, California, antenna site complex. 
The background for power prediction was derived from a statistical 
evaluation of walle wad speed data records at this location and 
at nearby locations similarly situated within the Mojave desert. In 
addition to a model for power prediction over relatively long 
periods of time, an interim simulation model that produces sample 
wind speeds is described. The interim model furnishes uncorrelated 
sample speeds at hourly intervals that reproduce the statistical wind 
distribution at Goldstone. A stochastic simulation model to provide 
speed samples representative of both the statistical speed distribu- 
tions and correlations is also discussed. (Author) 


51409 (RLO/2438—76/1) Sites for wind power installations: 
wind tunnel simulation of the influence of two-dimensional ridges on 
wind speed and turbulence. Tabulated experimental data. Progress 
report, June—November 1976. Meroney, R.N.; Sandborn, V.A.; 
Bouwmeester, R.J.B.; Rider, M.A. (Colorado State Univ., Fort 
Collins (USA). Dept. of Civil Engineering). Dec 1976. Contract EY- 
76-S-06-2438. 70p. Dep. NTIS, PC A04/MF AO1. 

In the second part of the report on the wind field developed 
over two dimensional model hills experimental data are presented in 
tabular form. The objective of this research was to increase technical 
capacity to locate favorable wind system sites, reduce uncertainty in 
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the prediction or validation of the characteristics of sites, and thus 
assist in the sizing and performance prediction of wind systems. The 
research included evaluation of low speed aerodynamics over terrain 
and boundary flow conditions over ridges by means of wind tunnel 
modeling. Measurements reported have been completed over trian- 
gular and sinusoidal shape hills of wind speed, static pressure vari- 
ation, and turbulence intensity. Hill aspect ratios studied range from 
2 to Ve with some data available at 1/20. 


51410 (UCRL—79430) Wind studies in complex terrain. Hardy, 
D.M. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). May 1977. Contract W-7405-ENG-48. 39p. (CONF-770539— 
2). Dep. NTIS, PC A03/MF AOl1. 

From American Wind Energy Association meeting; Boulder, 
Colorado, United States of America (USA) (13 May 1977). 

The development and application of general methods of wind 
energy assessment for hilly or mountainous areas is described. The 
island of Oahu, Hawaii is being used as an initial study area to 
develop procedures useful there and in other mountainous regions. 
Numerical model calculations and field measurements are employed 
in studying the spatial and temporal variations of wind energy. Field 
measurement an.i model results show very significant wind energy 
spatial variations occur as a result of complex terrain. Applications 
of the methodology in identifying locations of wind enhancement 
with multi-megawatt power collection potential are described. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 50563 


51411 (EPRI—106(4-75)) Transfer of the kilowatt-hour. Final 
report. (National Bureau of Standards, Washington, D.C. (USA)). 
Apr 1975. 47p. Dep. NTIS, PC A03/MF AO01. 

A research project was conducted in order to determine how 
accurately the unit of energy (kilowatt hour) is maintained in the 
electric utility laboratories, and to investigate methods of improving 
the transfer of the unit of energy. The establishment of a testing 
facility and the evaluation of energy transfer standards are discussed. 
Recommendations are given for the performing of inter-laboratory 
tests (round-robins) and the use of special containers for shipping 
standards by commercial airlines. 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 52099 


51412 (FE—2291-7) High Temperature Turbine Technology Pro- 
gram. Phase I. Program and definition. Final quarterly report, 
September 1—November 30, 1976. (Curtiss-Wright Corp., Wood- 
Ridge, N.J. (USA)). 15 Dec 1976. Contract EX-76-C-01-2291. 73p. 
(CW-WR—76-020.F). Dep. NTIS, PC A04/MF A01. 

To obtain direction in forthcoming component design of 
commercial gasifiers and support studies for hardware in Phase II, a 
visit was made to the STEAG combined cycle power plant in 
Lunen, Germany. Selection of the fixed-bed, pressurized gas system 
with a hot gas desulfurization process is also ae by pilot plant 
data from the Morgantown Energy Research Center. Particulate 
removal is to be effected by first directing the hot gas from the 
gasifier through an «serodyne Rotary Flow cyclone dust collector, 
then through a mechanical granular filter bed before entry into the 
turbine. A double end driven generator was evaluated against a 
separate generator for each turbine and found to be substantially 
lower in total cost. The overall LBG plant heat and material balance 
was updated based on information from steam equipment suppliers 
and refinements in the process equipment. The most economical 
pressure and temperature conditions for the steam cycle are 1800 psi 
and 1000°F. The overall gas turbine basic arrangement is in final 
stages of layout. Bearing locations have been shifted to overcome a 
potential problem in critical speed. Bearings are of heavy duty 
industrial type utilizing commercialy available mineral oil for lubri- 
cation. High pressure and low pressure turbine blades and vanes are 
transpiration air cooled using air from high pressure compressor 
discharge. This represents the primary cooling concept. The tran- 
spiration steam cooled rotor and the closed loop high pressure steam 
cooled stator, with the cooling medium extracted from the waste 
heat recovery steam generator system, represent the backup cooling 
concept. Blade aerodynamic analyses are considered complete; heat 
transfer studies are in process to fix final geometries of the blades. 


51413 Fossil-fuel power plant Mehrum. Woehler, C.H. Ener- 
giewirtsch. Tagesfragen; 27: No. 1, 8-9(Jan 1977). (In German). 
4 figs. 
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Reasons for the construction of the 700-MW power plant are 
briefly discussed, and firing, the cooling, and the traffic facilities are 
described. The most important data of the plant are given. 


51414 Advanced control system for power generation. Mc- 
Donald, J.P.; Kwatny, H.G. US Patent 4,027,145. 31 May 1977. 
Filed date 15 Aug 1973. 18p. 

A control system for a thermal power plant is described. 
Inplant sensors in the boiler and turbine units sense present values of 
a number of physical parameters designated process variables, and of 
certain control variables. Set points are developed, and deviations 
therefrom of the control and process variables are calculated. Utiliz- 
ing a mathematical model, state variable deviations are estimated and 
translated into corresponding physical parameter estimates, which 
are used to evaluate model inaccuracy. State variable and model 
error estimates are translated into desired control deviations, which 
in turn are combined with fed forward values of the control variable 
set points. The combined control terms actuate controllers in the 
boiler and turbine units. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 51733 


51415 (CONF-770516—4) Problems of dry cooling. Moore, F.K. 
(Cornell Univ., Ithaca, N.Y. (USA)). 1977. Contract EY-76-S-02- 
2924. 28p. Dep. NTIS, PC A03/MF AOI1. 

From Conference on waste heat management and utilization; 
Miami Beach, Florida, United States of America (USA) (9 May 
1977). 

Prospects for improvements of dry cooling systems are dis- 
cussed, which might lead to greater acceptance by the utility indus- 
try. Following brief mention of promising system concepts, emphasis 
is given to purely technical questions, especially those of natural 
draft towers. A set of performance equations is presented, helpful for 
assessing performance penalties or benefits, and is applied to ques- 
tions of aerodynamic losses in cooling-towers. Flow improvements 
should lead to reduced tower size, less sensitivity to wind, and 
ultimately to the design option of low, wide tower shapes. Problems 
of oblique flow in heat exchangers are discussed in terms of typical 
bundle configurations, and the importance of transverse uniformity 
at the tower exit is described. Possibilities for purely radiative heat 
rejection are discussed. 


51416 (PB—261752) Study of technical options available for 
reclaiming heat lost to the atmosphere mechanical draft 


cooling towers. Final report. (Gordian Associates, Inc., New York 
(USA)). Nov 1976. Contract FEA-CO-04-50235-00. 27p. NTIS, PC 
A15/MF AO1. 

This report investigates options available for the recovery of 
waste heat currently lost to the atmosphere from mechanical draft 
cooling towers. It lists a variety of useful purposes to which the 
warm water may be put. The use of heat pipes for more efficient 
heat exchange is described. 


51417 Cooling tower. Braun, R.; Jasch, E. (to Krupp (Friedr.) 
G.m.b.H.). German(FRG) Patent 2,232,400/B/. 17 Apr 1975. 4p. (In 
German). 

5 figs. 

The invention deals with a cooling tower, whose shield 
consists of a non-self-supporting casing, which is held by a net of 
cable that stretch from a oe and bearing ring from a mast to the 
foundation. The — is formed out of closely arranged or roof-like 
overlapping plates, which display meridionally running projections. 
According to another version, the non-self-supporting casing can 
also be arranged on the inside of the cable net. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 51583 


51418 (EPRI-AF—231) Water cooled gas turbine development. 
Annual report summary. Perugi, A.H. (General Electric Co., Schen- 
ectady, N.Y. (USA). Gas Turbine Products Div.). Jan 1976. 110p. 
Dep. NTIS, PC A06/MF AO1. 

Progress during April through Dec. 1975 in developing the 
page and components for performing tests to evaluate the 
ability of water-cooled, ultrahigh-temperature, heavy-duty tur- 
bine hardware to resist erosion, conducting a design ysis of 
water-cooled, ultrahigh-temperature, heavy-duty gas turbine compo- 
nents, studying the rates and compositions of deposits and the 
methods for modification or removal of such deposits, and for 
conducting materials corrosion tests in an environment representa- 
tive of that expected in the hot sections of an ultrahigh-temperature 
heavy-duty gas turbine is reported. 
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51419 (FE—2290-18) High temperature turbine technology pro- 
gram. . Program and system definition. Topical report: overall 
plant design description, low Btu combined cycle electric power plant. 
(Westinghouse Electric Corp., Lester, Pa. (USA). Generation Sys- 
tems Div.). Jan 1977. Contract EX-76-C-01-2290. 211p. Dep. NTIS, 
PC A10/MF AO1. 

A systems design is described for a combined cycle based on a 
High Temperature Turbine Technology 2600°F combustion turbine 
operating with a low Btu coal-derived gaseous fuel. The Overall 
Plant Design is based on Westinghouse combined cycle PACE 
experience and achieves a calculated heat rate of 8336 Btu/KwHTr. at 
a power output of 925 megawatts. The plant incorporates four 
combustion gas turbines and a steam turbine at 2400 psig-1000°F- 
1000°F—2.5 In. HgAbs., in a combined cycle suitable for base load 
application. The plant employs reheat with a number of interfaces 
between the steam-related components and the gasifier and “cold” 
fuel gas cleanup apparatus. The major interfaces include feedwater 
to and superheated steam from the gasifier system, hot reheat steam 
to the gasifier, process steam from gas cleanup to cold reheat, hot 
water to and from the gas cleanup system and a fuel heater which 
utilizes economizer water. The combustion turbines provide com- 
pressed air to the gasification system and receive the clean low-Btu 
gaseous fuel. The information presented constitutes the Overall Plant 
Design Description, including material on cycle and plant configura- 
tion, site plan, and the control system. In addition, the design 
requirements of the power plant are defined to include an integrated 
— on maintenance and reliability. Techniques available to 
analyze power plant equipment and systems from a reliability and 
availability viewpoint are described. Finally, a dissertation on var- 
ious plant operating modes is ae along with a segment on a 
cycle utilizing an alternate high temperature “hot” fuel gas cleanup 
system. 


51420 (FE—2290-19) High temperature turbine technology pro- 
gram. Phase I. Program and system definition. Topical report: overall 
plant design description liquid fuel combined cycle electric power 
plant. (Westinghouse Electric Corp., Lester, Pa. (USA). Generation 
Systems Div.). Jan 1977. Contract EX-76-C-01-2290. 123p. Dep. 
NTIS, PC A06/MF AO1. 

combined cycle plant described utilizes an advanced 
2600°F inlet temperature combustion gas turbine engine and burns a 
coal-derived liquid fuel. The plant is intended to serve the base and 
intermediate loads of a utility system. This operation requires that 
the equipment be capable of cyclic duty and of starting and acceler- 
ating to a full load condition in approximately one (1) hour. The 
plant is comprised of two (2) air-cooled dual liquid fuel combustion 
gas turbine engines, each rated at a gross output of 122,663 KW. The 
1200°F exhaust heat of each combustion turbine is recovered in an 
unfired Heat Recovery Steam Generator (HRSG) generating steam 
at 1800 psig/1000°F/1000°F. Intermediate pressure steam is also 
generated and is mixed with the cold reheat steam prior to the 
reheater. The tandem compound, double-flow reheat steam turbine 
operates at throttle conditions of 1800/1000°F/1000°F TT and a 
condenser pressure of 2.5 in. HgA. Gross power generated in 72,515 
KW per combustion gas turbine unit or 145,030 KW for the plant. 
The combined heat balance of the plant after allowing 7150 KW for 
total plant auxiliary power, shows a HHV heat rate of 6966 Btu/ 
KwHr at a net plant output of 383,206 KW. This heat rate translates 
to an overall efficiency of 49 percent. The alternate plan heat 
balance, which uses water, steam and air for combustion gas turbine 
— shows the net plant power to be 393,638 KW at a HHV heat 
rate of 7182.6 Btu/KwHr. On review of the complete overall plant 
design, the single area requiring technological development is that 
required to bring a 2600°F combustion gas turbine engine burning a 
coal-derived liquid fuel into commercial use. 


51421 (FE—2290-21) High Temperature Turbine Technology 
Program. Phase I. Program and defini 
Phase III preliminary turbine logy verifica- 
tion program plan. (Westinghouse Electric Corp., Lester, Pa. (USA). 
Generation Systems Div.). Jan 1977. Contract EX-76-C-01-2290. 
79p. ef NTIS, PC A0S/MF AO1. 

proposed plan is presented for the development of the high 
temperature gas turbine subsystem and the development and integra- 


tion of the remaining elements required for the timely development 
of a coal gasification combined-cycle power plant. (LCL) 


51422 (FE—2290-25) High temperature turbine 
Phase I. Program and 


up 
ghouse Electric Corp., Lester, Pa. (USA). Generation Systems 
Div.). Feb 1977. Contract EX-76-C-01-2290. 281p. Dep. NTIS, PC 
A13/MF AOl. 

Work carried out by the Westinghouse design team under the 
Reference Turbine Subsystem Task of the High Temperature Tur- 


bine Technology (HTTT) Program is discussed. The primary 
2600°F turbine subsystem concept includes a four-stage turbine, air- 
cooled by advanced transpiration and impingement/convection 
cooling techniques. The backup concept uses water-cooled vanes 
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and steam-cooled blades in the first two turbine stages. The primary 
and backup concepts complement each other and constitute «. combi- 
nation which maximizes the chance of final program success. A 0.30 
linear scale test turbine was chosen for the Phase III Verification 
Test Program. The many advantages of this approach and scaling 
techniques are described in the report. Engine and combined cycle 
performance studies led to a single-shaft engine with an air flow of 
754 Ib/sec and a pressure ratio of 15:1. The preliminary turbine 
design effort includes analysis of the flow path for both air and 
water-steam cooling approaches, determination of cooling require- 
ments, and preliminary thermal and mechanical design of critical 
vane and blade components. The results of the analysis and design 
effort are documented. The turbine subsystem work was closely 

related to other tasks, particularly the Materials and Fabrication 
Process Development and Fuels Cleanup Programs. Preliminary 
materials and process selections were made based on the anticipated 
high-temperature, coal-derived fuels environment. The information 
from the other task studies was integrated into turbine component 
design and the Technology Development Plan, which includes de- 
tailed design and component tests prior to Phase III engine testing. 


51423 Triple steam process. Rajakovics, G.E.; Schwarz, N.F. 
Bild Wiss.; 14: No. 2, 85-92(Feb 1977). (In German). 

7 figs.; 1 tab. 

At present, the energy of fossil and nuclear fuels can only be 
converted into electric power at a very modest rate. A major portion 
is lost as useless heat. Now a new type of thermal power station is to 
be developed to series production during a 10-year program. These 
stations will conserve about a third of the primary energy. 


WASTE-FUELED SYSTEMS 
REFER ALSO TO CITATION(S) 51147 


51424 Energy and materials recovery system Ames, Iowa. Funk, 
H.D.; Russell, S.H. (Henningson, Durham, and Richardson, Inc., 
Omaha, NE). pp 133-140 of In Proceedings of the fifth mineral waste 
utilization symposium. Aleshin, E. (ed.). Chicago; IIT Research 
Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

The Ames, Iowa Resource Recovery Plant has been in full- 


scale operation since November, 1975. The initial operating data 
show that this type of resource system can be an economical 
alternative when as little as 150 tons per day are processed and the 
energy market is as well suited as the Ames municipal power plant. 
The operating experience of this system from startup through the 
initial few months of full-scale operation is reported. The raw solid 
waste (excluding demolition wastes, liquids and hazardous/infectious 


wastes) is pr by two stages of shredding, magnetic separation 
air density separation and nonferrous separation to produce a 
refuse—derived fuel and reclaimed metals. The city uses the fuel to 
supplement coal for electric power generation; and the metals are 
sold on the secondary materials market. Both the processing plant 
and the three-day refuse fuel storage facility are located adjacent to 
the city power plant to allow the refuse fuel to be pneumatically 
conveyed. The startup phase brought out small problems in the 
pneumatic systems, shredder capacity and dust control inside the 
building. No startup problems were found with the storage or 
ferrous separation systems. Operation of the plant, since full-scale 
operations began, has been successful. A materials flow diagram 
with actual operating flows is shown in addition to an energy 
balance on the processing plant using actual operating power con- 
sumption. The actual amount of coal saved by the power plant by 
using the refuse—derived fuel is also calculated. In addition, mainte- 
nance costs for equipment and special maintenance tasks are dis- 
cussed. 


COMPONENTS 
REFER ALSO TO CITATION(S) 50832, 52615 


51425 (AD-A—037545) _ diesel engine-generator set 
acceptance testing and instructions. Special 
report. Takemori, E.M.; Lee, S. Ww: Gazda, M.A. (Army Construc- 
tion Engineering Research Lab., Champaign, Ill. (USA). Mar 1977. 
36p. (CERL-SR-E—103). NTIS, PC A03/MF AOl. 

The Corps of Engineers (CE) Test Procedures document has 
been prepared in a format similar to the referenced MIL-STD-705B 
test methods to provide for easy implementation by CE district and 
division personnel. The procedures provide for acceptance testing 
large diesel engine-generator sets--up to 6000 kW capacity range-- 
intended for installation in fixed military facilities as Class A (Prime), 
Class B (Standby), or Class C (Emergency) electrical power genera- 
tion sources. This document provides a list of MIL-STD-705B test 
methods which are directly applicable for acceptance testing large 
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diesel engine-generator sets. In addition, the document provides new 
test procedures numbered CE-TP-1001 through 1004, designed spe- 
cifically for acceptance testing large stationary diesel engine-gener- 
ator sets intended for electrical power generation within fixed mili- 
tary facilities. 


51426 (CONF-770515—1) Hazards and materials compatibility 
of ammonia for power plant applications. Rubin, A.M.; Lyon, R.N. 
(Oak Ridge National Lab., Tenn. (USA); Franklin Inst. Research 
Labs., Philadelphia, Pa. (USA)). 1977. Contract W-7405-ENG-26. 
16p. Dep. NTIS, PC A02/MF AO1. 

rom ASME general engineering conference; St. Louis, Mis- 
souri, United States of America (USA) (16 May 1977). 

Results and a discussion of a comprehensive literature review 
on the materials compatibility, thermal stability, safety and handling, 
storage, and shipping of ammonia are presented. The potential use of 
ammonia as a power plant working fluid and a heat transport 
medium is discussed. The thermodynamic properties of ammonia 
make it attractive for use in a variety of systems, including the 
following: (1) geothermal binary cycle power plant; (2) bottoming 
cycle of a gas-turbine high-temperature gas-cooled nuclear reactor 
(GT-HTGR); (3) ocean thermal-energy conversion plant; and (4) 
steam power plant heat rejection using an air-cooled condensing, 
vapor-condensing heat transport system, or an unusually cold heat 
sink. In some cases, the use of ammonia allows practical power 
production from an otherwise marginal heat-supply/heat-sink combi- 
nation. 


51427 (EPRI-AF—445) Status of titanium blading for low-pres- 
sure steam turbines. Final report. Wood, R.A. (Battelle Columbus 
Labs., Ohio (USA)). Feb 1977. 145p. Dep. NTIS, PC A07/MF AO1. 

Titanium is of interest for blading the last stages of low- 
pressure steam turbines. It is stronger, lighter and more corrosion 
and erosion resistant than the standard 12Cr steel which has been 
used for blading for many years. A possible disadvantage of titanium 
blading is its low damping capacity, which requires careful design to 
tune out resonant vibrations that might be encountered in service, 
and the use of mechanical damping using shrouds and lashing wires. 
The lower density of titanium permits longer blades to be used for 
last stage rows, which would be useful in very large units. The lower 
density of titanium also results in lower stresses on the attachment to 
discs or shafts, reducing their susceptibility to stress corrosion crack- 
ing. Because of the above attributes of titanium, a survey was 
conducted by Battelle Columbus to summarize the worldwide status 
of titanium blading in the low pressure steam turbine. It is shown 
that steam turbine makers all over the world are considering the use 
of titanium blades, particularly for larger turbines, but also for 
present size turbines because of better corrosion resistance. Titanium 
blading appears close to being introduced into production steam 
turbines, particularly in Western Europe, and are in standard pro- 
duction in the Soviet Union. In the United States, titanium blades are 
being evaluated for last stage and next-to-last stage rows on a limited 
basis, and are routinely used for closing blade applications. EPRI is 
using this information as guidance for R and D on titanium blading. 
A current project, RP912 with Westinghouse, is evaluating the 
corrosion fatigue resistance of Ti-6A1-4V alloy in steam. 


51428 (FE—1237-42) Multicell fluidized-bed boiler design, con- 
struction, and test program. Quarterly progress status report, July— 
September 1975. Mesko, J.E. (Pope, Evans and Robbins, Inc., New 
York (USA). Combustion Systems Div.). Oct 1975. Contract E(49- 
18)-1237. 49p. Dep. NTIS 

The objective of this program is to design, construct and test 
a multicell fluidized-bed boiler, as a pollution-free method of burning 
high-sulfur coal, or burning highly corrosive coals without excessive 
maintenance problems, with an approximate steam generating capac- 
ity of 300,000 pounds per hour. Steam pressure and temperature 
conditions were selected to meet requirements of the site at which 
the boiler is being installed. 


51429 Damage to turbo-generators. Kugler, H. (Allianz Versi- 
cherungs-A.G., Muenchen (Germany, F.R.). Abt. Technische Versi- 
cherungen). Maschinenschaden; 49: No. 6, 221-235(1976). (In 
German). 

41 figs.; 2 refs. 

The subject of ‘Damage to Turbo-Generators’ was dealt with 
by the author on the occasion of the 8th Allianz Forum ‘Technology 
and Insurance’ on the 16th May, 1972. At that time, particular 
attention was devoted to inductor damage (earth faults, interturn 
short-circuiting, breakage of conductors) with resultant conse- 
quences for the rotor earth fault protection. This contribution re- 
ports on the experience meanwhile gained on the basis of the 
pointers furnished at that time. The main section deals in detail with 
the results of investigations carried out on occurrences of damage in 
recent years, particularly in the field of inductor caps and end 
windings. It was found that this damage was due not to thermal 
expansion, but to creepage of the end windings. Finally, a descrip- 
tion is given of major incidents of damage which have occurred at 
home and abroad. 
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51430 Industrial boilers for high and low pressure. Recht, H. pp 
29-40 of In Steam and heat. Duesseldorf, Germany, F.R.; VDI-Verl. 
(1976). (In German) 

From VDI meeting steam and heat; Hannover, Germany, 
F.R. (3 - 5 May 1976). 

12 figs. 

Information is given -on industrial boilers for the special 
exhibition ‘Steam and Heat’ during the Hannover Fair 1976. The 
designer and the operator of steam and heat generating facilities 
discuss the selection, construction and operation of these plants. 


51431 Pumps in steam power plants. Hutarew, G. pp 85-92 of In 
Steam and heat. Duesseldorf, Germany, F.R.; VDI-Verl. (1976). (In 
German) 

From VDI meeting steam and heat; Hannover, Germany, 
F.R. (3 - 5 May 1976). 

12 figs; 3 refs. 

The increasing power of the units of steam power plants leads 
to similar increase of the capacity of the auxiliary equipment as well 
as more severe requirements concerning their operational safety, 
service life, quick repair, and hydraulic quality. All this requires 
detailed investigations of the operational properties in hydraulic 
testing stands. The cavitation behavior and the possibilities for its 
improvement are studied by observing the impeller inlet with strobo- 
scopic illumination; suction cases for a systematic afflux to the 
impeller, free of swirls and eddies, are developed in flow experi- 
ments with air as flow medium; stable throttling curves are deter- 
mined by systematic changes of the impeller and the parts preceding 
and following it. Also in designing the pumps mentioned above 
priority is given to operational safety and the possibility of quick 
repair. Unsteady states, start-ups and shut-downs, i.e. processes 
which can be associated with fast and large temperature variations, 
are also taken into account. With all types of pump designs it should 
be possible to remove interior parts without disconnecting the pipes. 


51432 Blowers and compressor plants. Methods and aspects for 
energy-saving design. Marcinowski, H. pp 93-94 of In Steam and 
heat. Duesseldorf, Germany, F.R.; VDI Verl. (1976). (In German) 

From VDI meeting steam and heat; Hannover, Germany, 
F.R. (3 - 5 May 1976). 

An introductory survey is given of the application range of 
various types, and some problems which should be interesting to the 
manufacturers and operators of blowers and turbo-compressors are 
treated. 


51433 Pipelines for steam and water circuits. Reinhard, J. pp 
133-141 of In Steam and heat. Duesseldorf, Germany, F.R.; VDI 
Verl. (1976). (In German) 

From VDI meeting steam and heat; Hannover, Germany, 
F.R. (3 - 5 May 1976). 

Design, materials selection, assembly and manufacture of 
pipes used in power plants and district heat supply are described. 


51434 Methods and auxiliary for designing control sys- 
tems for power stations. Spieth, W. (Brown, Boveri und Cie A.G., 
Mannheim (Germany, F.R.)). pp 32-40 of In VDI/VDE-Gesells- 
chaft Mess- und Regelungstechnik 2nd meeting of members and 
expert meeting. Duesseldorf, Germany, F.R.; VDI (1976). (In 
German) 

From 2. meeting of the members and specialists’ meeting of 
the VDI/VDE-Gesellschaft Mess- und ce (GMR); 
Wiesbaden, Germany, F.R. (18 - 19 Nov 1976) 

10 figs.; 6 refs. 

When designing control systems for power stations three 
basic problems have to be solved : 1) providing operational dia- 
grams, 2) working out the engineering design, 3) documenting the 
—— found. The possibilities of solution for all three stages are 

isc 


51435 Controlled electric drives. Kunz, U. (Technische Hochs- 
chule Darmstadt (Germany, F.R.). Fachbereich Elektrische Energie- 
technik). pp 79-84 of In VDI/VDE-Gesellschaft Mess- und Rege- 
lungstechnik 2nd meeting of members and expert meeting. Duessel- 
dorf, Germany, F.R.; VDI (1976). (In German) 

From 2. meeting of the members and specialists’ meetin 
the VDI/VDE-Gesellschaft Mess- und Regelungstechnik ‘GME, 
Wiesbaden, Germany, F.R. (18 - 19 Nov 1976). 

6 figs. 

A summary is given of the fields of controlled electrical 
drives. Direct current drives, regular three-phase current drives, and 
drives with synchronous and asynchronous machines are discussed. 


51436 Control of large-scale asynchronous engines in connection 
with grid coupling and impact power transformers. Waldmann, H. 
(Siemens A.G., Erlangen (Germany, F.R.). Abt. ESTE). pp 98-105 
of In VDI/VDE-Gesellschaft Mess- und Regelungstechnik 2nd 
meeting of members and expert meeting. Duesseldorf, Germany, 
F.R.; VDI (1976). (In German) 
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From 2. meeting of the members and specialists’ meeting of 
the VDI/VDE-Gesellschaft Mess- und Regelungstechnik (GMR); 
Wiesbaden, Germany, F.R. (18 - 19 Nov 1976). 

14 figs.; 5 refs. 

Big drive engines of converting units can be controlled safely 
and without problems today. Power electronics makes the necessary 
thyristor switches available without restrictions. Information elec- 
tronics deliver the controls and the set-up by means of which a 
complicated control way can be prepared so that decoupled multiple 
size controls of high dynamics come into existence. There are no 
more stability problems. 


51437 VDI/VDE guidelines for steam generation. Spliethoff, H. 
(Saarbergwerke A.G., Saarbruecken (Germany, F.R.)). pp 127-134 
of In VDI/VDE-Gesellschaft Mess- und Regelungstechnik 2nd 
meeting of members and expert meeting. Wiesbaden, Germany, F.R.; 
VDI (1976). (In German) 

From 2. meeting of the members and specialists’ meeting of 
the VDI/VDE-Gesellschaft Mess- und Regelungstechnik (GMR); 
Wiesbaden, Germany, F.R. (18 - 19 Nov 1976). 

8 figs.; 3 refs. 

The guidelines given are the result of an experience exchange 
between producers and operators of vapor vessels and control 
systems. The guidelines are to serve as a basis for a serious discussion 
and language control in plannng, ordering, inspecting and using the 
control device. 


51438 Fundamentals of term definition systematics for the inte- 
gration of steam turbine control into block control. Mathias, G. 
(Maschinenfabrik Augsburg-Nuernberg (M.A.N.) A.G., Nuernberg 
(Germany, F.R.)). pp 135-141 of In VDI/VDE-Gesellschaft Mess- 
und Regelungstechnik 2nd meeting of members and expert meeting. 
Duesseldorf, Germany, F.R.; VDI (1976). (In German) 

From 2. meeting of the members and specialists’ meetin —~ RY 
the VDI/VDE-Gesellschaft Mess- und Regelungstechnik (G 
Wiesbaden, Germany, F.R. (18 - 19 Nov 1976). 

7 figs. 

The work committee A 6.4 ‘Control of vapour turbines’ has 
(among others) the task to extend the research methods laid down in 
VDI/VDE-3521 ‘Guidelines for the examination of control of 
vapour turbines’ with regard to the special needs in the block power 
plant. This calls for a generalized approach to the signal flows which 
the whole power plant operation is based on. The volume and 
complexity of this task require severe language systematics, the 
fundamentals of which are given. 


51439 Gas turbines with complete continuous combustion of the 
fuels. Koch, C. (to Siemens A.G.). German(FRG) Patent 2,303,586/ 
B/. 21 Oct 1976. 6p. (In German). 

1 fig. 

The invention concerns a 
continuous combustion of the fuel. The fuel is taken to a gas 
generator in which the preheated fuel is catalytically converted at 
high temperature in a fuel mixture using an oxygen carrier. Heating 
of the fuel takes place in a heat exchanger which is situated in the 
outlet pipe of the turbine. The efficiency is increased and the 
emission of noxious gas is kept as low as possible using the heat 
exchanger as a fuel evaporator and by using part of the waste formed 
in the combustion chamber to carry oxygen to the gas generator via 
an outlet pipe. 


51440 Power controller for thermal power plants. Le Febve de 
Vivy, D. (to Suzer Bros. Ltd). German(FRG) Patent 2,518,158/A/. 
25 Nov 1976. 11p. (In German). 

3 figs. 

An improved power controller for steam power plants is 
described. Seen for sudden changes of the power set point, the 
control mechanisms in the plant will run in an optimal manner. This 
is achieved by connecting the set-point input of the controller with 
the input of the I-element through a timing element with adjustable 
delay time and with the adder by means of a further P-element. 


51441 Calculation of rate of wear of boiler components by means 
of statistical methods of analysis. Ding H. (Chemische Werke 
Huels A.G., Marl (Cermany, F.R.). Abt. Kraftwerke). VGB 
Kraftwerkstech.; 57: No. 1, 62- 70(Jan 1977). (In German). 

8 figs.; 5 tabs.; 7 refs. 

As a basis of calculation, it is sufficient to assume that the 
temperature and pressure as conditions are within the 
of normal distribution. lation of life is achieved in ny 
values of temperature and of the pressure medium along the operat- 
ing routes. It is appropriate to calculate the creep values of the 
materials as function of life and to express these in sufficiently 
precise mathematical equations. 


51442 Sea water desalination plants - an alternative to river water 
treatment. Wangnick, K.; Weise, A. (Atlas-MaK Maschinenbau 
G.m.b.H., Bremen (Germany, F.R.)). VGB Kraftwerkstech.; 57: No. 
1, 50-56(Jan 1977). (In German). 


gas turbine ‘ee with complete 
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11 figs.; 4 refs. 
Two procedures are compared for the treatment of river 
water for the production of boiler feed water with ion exchangers. 
Both these procedures can also be considered on a world wide basis 
for water desalination: flash evaporation and reverse osmosis. 


51443 Development of high-capacity oil/gas burners used in 
steam generating units with steam ratings exceeding 1,000 tons/hr. 
Niepenberg, H.P. (Deutsche Babcock und Wilcox A.G., Oberhausen 
(Germany, F.R.). Hauptabteilung Industrie-Oel-/Gasfeuerungen und 
Inertgassysteme). Gas Waerme Int.; 26: No. 2, 79-89(Feb 1977). (In 
German). 

24 figs.; 7 refs. 

Operational experience with burners producing from 293 to 
419 GJ/h is discussed. A test series was carried out on a 110 th steam 
boiler. In a system of several burner units, a certain mutual influenc- 
ing of the burners occurs, so that the practical application of this 
burner construction in a large boiler is of great importance. Over 200 
burner units from 293 to 419 Gh are in use. The burners are operated 
with heating oil cr/and heating gas such as fresh air and exhaust 
gases with reduced oxygen content. The construction and oneration 
of the burners are described with respect to environmental protec- 
tion. An outlook of development trends is given. 


51444 ART-2 system of automatic start-up of two 35 MW power 
units. Lysiak, R.; Nozynski, S.; Rzeczkowski, E. Energetyka; 31: No. 
2, 77-82(Feb 1977). (In Polish). 

The design and operating principles of the ART-2 system of 
automatic start-up control of two 35 MW power units are presented. 
The units are supplied from a common steam collector and operate 
at intermittent duty conditions. The power units are started one after 
another by means of an automatic start-up system. 


51445 Control valve unit for a hydraulic servo motor for a control 
valve of a turbine. Hedstroem, M.; Olesen, C.; Vind, T. (to Stal-Laval 
Turbin AB). US Patent 4,025,222. 24 May 1977. Priority date 24 Apr 
1973, Sweden. 4p. 

A valve system for controlling the flow of hydraulic fluid for 
opening and closing the main control valve for a turbine system is 
described. The valve system comprises: first valve means for passing 
hydraulic fluid to the servo motor to maintain the control valve 
open during normal operating conditions of the turbine and to 
interrupt the supply of hydraulic fluid in response to a predeter- 
mined normal pressure drop; second valve means for draining hy- 
draulic fluid from the servo motor to close the control valve in 
response to a predetermined normal pressure drop in the turbine 
system; and third valve means for separately draining hydraulic fluid 
from the servo motor to relieve the latter of pressure rapidly in 
response to an abnormal pressure drop in the turbine system with 
consequent rapid closing of the control valve. 


51446 Generating plant and method of starting up a generating 
plant. Meyer-Kahrweg, H. (to Steag AG). US Patent 4,028,883. 14 
Jun 1977. Priority date 6 Aug 1974, German, Federal Republic of 
(F.R. Germany). 8p. 

A generating plant is driven by a gas turbine, which is run 
with combustion gases from gas coming from a carbon pressure 
reactor and which obtains the combustion air necessary for its 
operation from a primary compressor driven by the gas turbine by 
means of a final compressor connected at the outlet side of the 
primary compressor. The final compressor is driven by an expansion 
turbine connected between the pressure reactor and the combustion 
chamber acting to produce the combustion gases. During starting up 
of such a plant the pressure reactor is operated with extraneous air 
which is primarily compressed by a starting compressor and further 
compressed by the final compressor which is powered by a pony 
motor, the expansion turbine being disconnected until it reaches 
operating speed. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 51936, 52072, 52231 


51447 (BNL—22559) Prospects for the utilization of waste heat 
in large scale district heating systems. Karkheck, J.; Powell, J. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1977. Contract 
EY-76-C-02-0016. 27p. (CONF-770516—2). Dep. NTIS, PC A03/ 
MF AOl. 

From Conference on waste heat management and utilization; 
Miami Beach, Florida, United States of America (USA) (9 May 
1977). 


District heating is one potential application for power plant 
reject heat. In addition to reduction in plant thermal pollution, it 
offers the potential to conserve over one billion barrels of oil per 
year. Detailed analyses of model district heating systems for nine 
U.S. urban areas, including projected heat costs, are presented. In 
addition, projections of nationwide levels of implementation of dis- 
trict heating systems are discussed. Results show that about half of 
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the current population could be served through district heating at 
heat cost levels equal to the effective heat cost of imported oil. 


51448 (CONF-770426—1) Economic aspects of using power 
plant reject heat for greenhouse heating. Olszewski, M. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 22p. 
Dep. NTIS, PC A02/MF AOI. . 

From International symposium on controlled environment 
agriculture; Tucson, Arizona, United States of America (USA) (7 
Apr 1977). 

The cost of a hypothetical greenhouse operation using power 
plant reject heat for winter heating was investigated. The green- 
house temperature control system, which is used for both heating 
and cooling, operates by flowing water down an evaporative pad 
while air is drawn across the pad. This direct contact energy 
exchange provides cooling in the summer, by water evaporation, 
while heating in the winter is provided by sensible heat transfer. The 
warm water for winter heating is supplied by the reject heat from a 
power plant. 


ECONOMICS 
REFER ALSO TO CITATION(S) 51547, 52088 


51449 Planning models in electricity economy. Troescher, H. 
(Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen (Ger- 
many, F.R.)). VDI (Ver. Dtsch. Ing.) Ber.; No. 262, 91-105(1976). (In 
German). 

From Fundamentals and applications of systems analysis as a 
rational aid for economy, state, and research; Bonn, Germany, F.R. 
(9 - 10 Nov 1976). 

13 figs.; 1 tab. 

The possible applications of computer models in electric 
power economics are discussed. Periodic determinations of the prof- 
its and expenditure, sufficiently accurate consideration of factors for 
planning; and marketing, investment, and finance are likely applica- 
tions. RWE finance model is demonstrated using the public electric- 
ity supply in the FRG as an example. 


51450 Urgent problems in the regional and supraregional power 
supply to North Germany. Gueltzow, H.A. (Ueberlandwerk Nord- 
Hannover A.G., Bremen (Germany, F.R.)). Elektrizitaetswirtschaft; 
76: No. 1, -5(Jan 1977). (In German). 

2 refs. 

North Germany is a zone with a weak structure. The avail- 
ability of cheap energy is one of a number of local factors which can 
assist in conteracting this weakness. The author gives a report on the 
interrelation and the build-up of electricity supply in the North 
German area, the importance of the primary energy sources and the 
future development of the price level. The financing of an enormous 
investment requirement is presented as the main future problem in 
German electricity supply, which is the most labor-intensive branch 
of the economy. 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 52071 


FUELS 


51451 (FEA/G—77/145) Coal Conversion Program. Energy 
supply and environmental coordination act (as amended). Section 2. 
Final revised environmental impact statement. Volume I. (Federal 
Energy Administration, Washington, D.C. (USA)). May 1977. 503p. 
(FES—77-3(Vol.1)). Energy Administration, Office of Coal Utiliza- 
tion, Washington, DC. 

This statement discusses the Federal Energy Administration's 
authorities under ESECA, as amended by PL 94-163, to issue orders 
to fossil-fuel-fired facilities prohibiting them from burning natural 
gas or petroleum products as their primary energy source and 
requiring facilities in the early planning process to be built with the 
capability of burning coal, and the probable environmental impacts 
associated with issuing such orders. This volume consists of eight 
chapters entitled: Background; ESECA interaction with other pro- 
grams; Description of existing environment; Environmental impacts; 
Probable adverse environmental impacts which cannot be avoided 
and significant mitigating measures; Irreversible and irretrievable 
commitment of resources; Relationship of short-term uses of the 
environment and maintenance and enhancement of long-term pro- 
cuctivity; and Alternatives considered by FEA. 


51452 (FEA/G—77/146) Coal Conversion Program. Energy 
supply and environmental coordination act (as amended). Section 2. 
Final revised environmental impact statement. Volume II. (Federal 
Energy Administration, Washington, D.C. (USA)). May 1977. 220p. 
(FES—77-3(Vol.2)). Energy Administration, Office of Coal Utiliza- 
tion, Washington, DC. 
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This volume contains Chapter 9, which is entitled: Public 
hearing and written comments to draft EIS, and FEA Responses. It 
contains highlights from the oral comments from the public hearing 
and the complete written comments on the draft revised environ- 
mental impact statement on the ESECA/EPCA coal conversion 
program. It contains six appendices: Energy and air impacts calcula- 
tion factors; Calculations of environmental impacts; Energy impacts 
by air quality control region; Prohibition and Construction order 
under ESECA/EPCA; Water quality; and Air quality control re- 
gions in each census region. 


51453 (UCID—17514) Coal technology applications: a literature 
review of converting steam boilers to cval firing. Newkirk, H.W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 30 
Jun 1977. Contract W-7405-ENG-48. 38p. Dep. NTIS, PC A04/MF 
AOl. 

Literature on the subject of converting oil- and gas-burning 
boilers to coal is summarized. The literature is divided into three 
sections dealing with boiler modifications, coal handling and ash 
removal systems, and environmental control requirements. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 50663, 50667, 51453, 51884, 
51977, 51991, 52081, 52870, 52876 


51454 (PB—263390) Locally heavy snow downwind from cooling 
towers. Technical memo. Otts, R.E. (National Weather Service, 
Garden City, N.Y. (USA). Eastern Region). Dec 1976. 14p. 
(NOAA-TM-NWS-ER—62). NTIS, PC A02/MF AO1. 

Prepared by National Weather Service Forecast Office, 
Charleston, W. Va. 

Evidence is presented which indicates that moisture and heat 
added to the atmosphere by large cooling towers may contribute 
significantly to heavy snowfalls in localized areas of West Virginia. 
Given favorable atmospheric conditions and proper geographical 
settings, mesoscale atmospheric phenomenons may be significantly 
influenced by the discharge from large cooling towers. Two heavy 
snowfalls near Charleston, West Virginia appear to have been in- 
duced by large cooling towers. In each case similar meteorological 
and geographical conditions prevailed. Mesoscale phenomena may 
be significantly influenced by large man-made sources of heat and 
moisture. Forecasters suspecting such influences in their area should 
closely inspect the precipitation patterns when favorable conditions 
exist. Knowledge of these influences can provide the potential for 
‘fine-tuning’ the local weather forecasts. 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 50647, 50653, 50654, 50655, 
50665, 51994, 52280, 52284, 52288, 52893 


51455 (EPRI-FP—291(Vol.1)(10-76)) Development program for 
collection 


an ionizer-precipitator fine particle dust system as applied to 
coal-fired utility steam generators. Volume I. Final report. Schwab, J.; 
Goodson, D.; Cooper, J.; Ehlenberger, R.; Milovsoroff, P. (Air 
Pollution Systems, Inc., Seattle, Wash. (USA)). Oct 1976. 42p. Dep. 
NTIS, PC A03/MF AOl1. 

This work was directed at developing more effective electro- 
static precipitation of fine particulate, particularly of high resistivity 
fly ash, by imposing a higher degree of charge on the particles. A 
unique electrode assembly results in an intensely ionized flue gas 
which leads to a particle charge as high as four times greater than is 
currently being achieved. Such an ionizer would be the first or 
charging stage of an improved two-stage power station electrostatic 
precipitator immunized against high resistivity dust. Generally, labo- 
ratory analyses and testing have provided the data necessary to 
proceed with the design of a larger scale field pilot. Economic 
evaluations of the concept based on laboratory data are included. 
The evaluations indicate potential cost savings on new systems and 
retrofit upgrades. Possible mechanical arrangements for incorporat- 
ing the high intensity ionizer into conventional design precipitators 
are indicated for both new and retrofit installations. Small scale field 
ae work was undertaken at an operating utility to supplement 

aboratory work. This volume contains the technical summary and 
economic evaluations of the ionizer development. 


51456 (EPRI-FP—291(¥ol.2)) Development program for an ion- 
izer-precipitator fine particle dust collection system as applied to coal- 
fired utility steam generators. Volume II. Final report. Schwab, J.; 
Goodson, D.; Cooper, J.; Ehlenberger, R.; Milovsoroff, P. (Air 
- Pollution Systems, Inc., Seattle, Wash. (USA)). Oct 1976. 357p. Dep. 
NTIS, PC Al6/MF AOI. 

This work was directed at developing more effective electro- 
Static precipitation of fine particulate, particularly of high resistivity 
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fly ash, by imposing a higher degree of charge on the particles. A 
unique electrode assembly results in an intensely ionized flue gas 
which leads to a particle charge as high as four times greater than is 
currently being achieved. Such an ionizer would be the first or 
charging stage of an improved two-stage power station electrostatic 
precipitator immunized against high resistivity dust. Generally, labo- 
ratory analyses and testing have provided the data necessary to 
proceed with the design of a larger scale field pilot. Economic 
evaluations of the concept based on laboratory data are included. 
The evaluations indicate potential cost savings on new systems and 
retrofit upgrades. Possible mechanical arrangements for incorporat- 
ing the high intensity ionizer into conventional design precipitators 
are indicated for both new and retrofit installations. Small scale field 
pilot work was undertaken at an operating utility to supplement 
laboratory work. This volume contains technical data on the design, 
theory of operation, performance testing, and field tests on the 
ionizer-precipitator. 


51457 (LBL—5987) Space-charge electrostatic precipitation. 
Middleton, C.E. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). May 1977. Contract W-7405-ENG-48. 104p. Dep. 
NTIS, PC A06/MF AOl1. 

Thesis. 

An improved electrostatic precipitator called a space charge 
precipitator was tested and studied. A space charge precipitator 
differs from a conventional model in that the fields necessary to 
move the particles from the gas to the collecting surfaces are 
provided by a cloud of charged innocuous drops, such as glycerine 
or water, rather than by a charged electrode system. The flow 
conditions, electrical equipment, and physical dimensions of the test 
precipitator are typical of industrial applications. Experiments using 
water fog at a velocity of 10 ft/sec and a residence time of 0.6 sec, 
for a system charged at 25 kV, show a removal of iron oxide 
particles of approximately 52 percent. Theoretical calculations, as- 
suming 2 micron particles, predict a removal of 50 percent. The 
results with glycerine fog are comparable. Experiments at various 
flowrates for both water fog and glycerine fog show a trend °f 
decreasing particle removal for increasing flowrate. An identical 
trend is predicted by the space charge theory. Electron micrographs 
verify that only particles smaller than two microns are present in the 
laboratory precipitator. 


51458 (PB—261265) Catalytic reduction of nitrogen oxides with 
ammonia: utility pilot plant operation. Final report, Jan 1973—Oct 
1976. Kline, J.M.; - sli P.H.; Lee, Y.C. (Environics, Inc., Newport 
Beach, Calif. (USA)). Oct 1976. Contract EPA-68-02-0292. 94p. 
NTIS, PC A0S/MF AO1. 

The report describes work to demonstrate, on a utility pilot 
plant scale, the performance, reliability, and practicability of reduc- 
ing nitrogen oxides (NOx) emissions from steam boilers by reduction 
of NOx with ammonia over a platinum catalyst. A utility pilot plant 
treating a slipstream from an operating electric utility boiler, equiv- 
alent to approximately 1.5 MW output, was designed, installed, and 
tested on gas and oil fuel. Laboratory pilot plant testing supplement- 
ed the utility pilot plant testing. Results of gas-firing the utility pilot 
plant, together with laboratory pilot plant test results, indicated that 
the catalytic reduction system has consistently provided 85-90% 
NOx removal for over 4000 hours, with no significant performance 
loss at a 50,000 per hour space velocity. Results of oil-firing the 
utility pilot plant, together with laboratory pilot plant tests results, 
indicated that this system could provide at least 65% NOx removal 
when the flue gas temperature is above 575 F. Preliminary cost 
estimates indicate a capital expenditure of less than $11 per kW plant 
capacity, with an operating expenditure of less than $0.02 per kWhr 
= a full-scale system, based on 1974 dollars and a gas-fired 480 MW 
plant. 


51459 (PB—264536) Comparison of flue gas desulfurization, coal 

uefaction, and coal gasification for use at coal-fired power plants. 
Final report. (Kellogg (M.W.) Co., Houston, Tex. (USA)). Apr 1975. 
Contract EPA-68-02-1308. 158p. NTIS, PC A08/MF AO1. 

The report presents a technical and economic comparison of 
the use of flue gas desulfurization, coal liquefaction, and coal gasifi- 
cation as a means of preventing SO2 emissions at coal-fired power 
plants. The rt assesses the status of technology, process com- 
plexity, process flexibility, environmental effects, installation difficul- 
ties, — conversion efficiency, manpower requirements, and eco- 
nomics of each approach to controlling SO2 as it would be applied 
to electric power plants. Three different flue gas desulfurization 
systems were evaluated as well as one coal liquefaction and one coal 
gasification ae Two power plant cases are evaluated, an 
existing 500 MW plant operating at 60 percent load factor and a new 
1,000 MW plant operating at 80 percent load factor. 


51460 (PB—264642) Technical and economic evaluation of NOx 
control for coal-fired cyclone furnaces. Final report. Noll, K.E. 
(Southern Illinois Univ., Edwardsville (USA)). Nov 1976. SOp. 
NTIS, PC A03/MF AOl1. 
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The following topics are discussed: proposed amendments to 
NOx standard, overview of nitrogen oxides problem, and emission 
factors for electric power units; description of project at Southern 
Illinois Power Cooperative, Marion, Illinois--(new cyclone furnace, 
emission information, ambient concentrations and model results, and 
economic factors for refuse usage); information on control alterna- 
tives--(characteristics of cyclone furnaces, control methods for NOx 
abatement, flue gas treatment of NOx); cost of NOx control--Com- 
bustion modification costs, flue gas treatment, and macro-scale 
economics);and environmental benefit considerations--(introduction, 
evaluation of NOx effects on health and welfare, and conclusions. 


51461 Controlling emissions from phosphate calciners with high 
performance wet scrubbers. Yankura, E.S.; Buonicore, A.J. (Ento- 
leter, Inc., New Haven). pp 117-122 of In Energy and the environ- 
ment. Theodore, L. (ed.). Dayton, OH; American Institute of 
Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

High performance wet scrubbers are being used successfully 
for the control of phosphate dryer and calciner emissions. High 
performance wet scrubbers combine lower energy requirements with 
low maintenance to produce acceptable emission levels. The new 
CentriField scrubber is particularly noteworthy. It has now been 
used successfully on several phosphate dryers and calciners. The 
paper presents an overview of various emission control devices on 
phosphate dryers and calciners and examines the effects of ore 
source variables and process variables on the control problem. As 
expected, ore variations from region to region do affect the difficulty 
of the control problem. It is not expected that a given dryer or 
calciner would give widely different emissions from one day to the 
next. But that, in fact, is the case. The process variables that cause 
this are not well understood, but they can be great enough to play an 
even larger role than the ore source variables in determining the 
design of the final emission control device. 


51462 Designing a regional atmospheric control strategy for elec- 
tric utilities. Issacs, G.A.; Devitt, T.W.; Cunningham, R.W. pp 317- 
324 of In Energy and the environment. Theodore, L. (ed.). Dayton, 
OH; A merican Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

Coal cleaning techniques have been utilized for several years, 
and many coal cleaning plants are currently in operation. Rather 
conventional coal cleaning methods produce coals that comply with 
SO. regulations in some cases. The principal advantages of coal 
cleaning are reduced maintenance costs, increased boiler availability, 
boiler rating increases, and better boiler heat rates. These beneficial 
effects tend to offset the costs of the cleaning process. There is a 
possibility that coal cleaning may alter ash characteristics enough to 
create firing difficulties with wet-bottom boilers. It has been suggest- 
ed also that ESP performance may deteriorate, but since sulfur 
removal is typically less than 50 percent, this effect should be 
insignificant. Pollution problems resulting from coal cleaning will 
mainly occur at the cleaning plant in the form of liquid and solid 
wastes. Coal cleaning may be viable for reducing SO2 emissions at 
power plants where emission requirements are not especially severe 
with respect to the coal presently fired. Where high SO2 removal 
efficiencies are required, FGD systems are more economical because 
fuel loss penalties become excessive for coal cleaning plants. The 
concept of using coal cleaning as part of an overall SO2 compliance 
strategy seems to have merit where several power plants are subject 
to various SO. regulations. A preliminary study of selected power 
generating stations within EPA’s Region IV indicates that coal 
cleaning for two of nine plants can be used in conjunction with fuel 
redistribution to optimize compliance costs for the entire system. 
This strategy is about 20 percent less expensive, not including 
potential benefits from reduced maintenance, etc., than if FGD were 
used at all plants now out of compliance. 


51463 Dust collector, state of technology and development trends. 
Weber, E.; Seeck, F. (Essen Univ. (Gesamthochschule) (Germany, 
F.R.). Inst. fuer Mechanische Verfahrenstechnik). Tech. Mitt; 70: 
No. 1, —" 1977). (In German). 

igs. 

A discussion is given of dust collecting methods, possible 
applications and limits of the various systems. Trends in further 
development, especially in energy-saving systems are considered, 
and combined solid and gas cleaning systems are described. 


51464 Liquid film target impingement scrubber. McDowell, 
W.J.; Coleman, C.F. (to Energy Research and Development Admin- 
istration). US Patent 4,012,209. 15 Mar 1977. Filed date 5 Apr 1976. 
6p. 


PAT-APPL-674,200. ) ; : 
An improved liquid film impingement scrubber is provided 
wherein particulates suspended in a gas are removed by jetting the 
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particle-containing gas onto a relatively small thin liquid layer im- 
pingement target surface. The impingement target is in the form of a 
porous material which allows a suitable contacting liquid from a 
pressurized chamber to exude therethrough to form a thin liquid film 
target surface. The gas-supported particles collected by impingement 
of the gas on the target are continuously removed and flushed from 
= system by the liquid flow through each of a number of pores in 
the target. 


POWER TRANSMISSION AND DISTRIBUTION 


51465 (AD-A—035045) Frequency converter portable, alternat- 
ing current multifrequency, 10 kW. Volume III. Final technical report. 
Corry, T. (General Motors Corp., Goleta, Calif. (USA). Delco 
Electronics Div.). Jan 1975. Contract DAAK02-72-C-0210. 229p. 
(R—75-3). NTIS, PC A11/MF AO1. 

See also Volume 1, AD-A—035043. 

The initial phase of the project was the development of a 
breadboard circuit capable of performing all the electrical functions 
of a three-phase frequency converter. After demonstration of three- 
phase performance, the work scope was extended to further develop 
the breadboard circuits to produce 10 kW of single-phase power at 
60 Hz or 400 Hz. Concurrent with development of the 10 kW 
frequency converter, Delco developed improved step png, Bow 
mutation methods for a 100 kW frequency converter under RDC 
Contract No. DAAK02-72-C-0338. Since some circuit advances 
were applicable to the 10 kW frequency converter, the work scope 
was enlarged to incorporate the new circuits into the breadboard. 
After three-phase and single-phase performance was demonstrated, 
an additional investigation was added to the work statement. This 
involved demonstration of 15 kVA three-phase and 10 kVA single- 
phase operation of the breadboard, study of voltage regulation 
methods for operating the frequency converter from utility power, 
and performance of regulation tests with a Delco-developed voltage 
regulation system. Additional inverter circuit developments (Item 
0006) made it possible to replace the transistor step commutation 
circuits with thyristor circuits. The results of the investigations and 
developments of Item 0006 are included in this volume of the 
contract final report. 


51466 (AD-A—035046) Generator set, 100kW frequency con- 
verter. Final technical Corry, T. (General Motors Corp., 
Goleta, Calif. (USA). Delco Electronics Div.). Jul 1975. Contract 
DAAK0?2-72-C-0210. 158p. (R—75-64). NTIS, PC A08/MF A011. 

The Contractor 1 furnish all engineering labor, tools, 


services, supplies, materials, equipment, and facilities necessary to 
perform an investigation and study of means to extend the capability 
of the contractor's existing Power Center Inverter System to the 100 
kW level. This 100 kW Inverter System shall meet the basic perfor- 
mance parameters of the frequency converter. 


51467 (AD-A—035047) Power conditioner, multifrequency, 15 
kW. Final technical report. Corry, T. (General Motors Corp., Goleta, 
Calif. (USA). Delco Electronics Div.). Dec 1975. Contract 
DAAK02-72-C-0210. 225p. NTIS, PC A10/MF AOl1. 

No abstract available. 


51468 (EPRI-EL—456) Development of dynamic equivalents for 
transient stability studies. Final report. Podmore, R.; Germond, A. 
(Systems Control, Inc., Palo Alto, Calif. (USA)). Apr 1977. 287p. 
Dep. NTIS, PC A13/MF AO1. 

Results are presented of research and development of system 
dynamic equivalents for transient stability studies. The continued 
growth in the size of interconnections and the increased emphasis on 
system reliability has resulted in the assembly of large power systems 
models for transient stability studies. The increased size and com- 
plexity of the power system models, in conjunction with the need to 
perform simulations over longer time periods, requires large blocks 
of computer core to perform transient stability studies with resulting 
long computation times. As a result, the cost of J transient 
stability studies represents a sizable expenditure by utilities. The 
major accomplishment of this research has been the development of 
a computer program that can reduce a large-scale system model into 
a smaller equivalent model for use in transient stability studies. The 
program has been demonstrated and validated using large-scale 
representations of both the eastern U.S. and western U.S. intercon- 
nected systems. The computer program accepts a normal transient 
stability data base as input, develops an equivalent that is a fraction 
of the size of the full power system representation, while adequately 
retaining the dynamic characteristics of the full system. The reduc- 
tion process requires only a fraction of the time needed for a 
transient stability simulation. Test results have shown that the re- 
duced "dynamic equivalent” is two to six times more efficient than 
the original system in terms of computer running time and memory 
storage, thereby offering significant savings in computation costs. 
The dynamic equivalents ——_— has the capacity for handling 
2000 buses, 3000 lines and 350 generators. The program also incor- 
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porates two synchronous machine models, six excitation system 
models, ten . oo mover governor models, three power system 
stabilizer models and a non-linear load representation. 


51469 (N—177-12517) Space-to-earth power transmission system. 
Stevens, G.H.; Schuh, R. (National Aeronautics and Space Adminis- 
tration, Cleveland, Ohio (USA). Lewis Research Center). Nov 1976. 
143p. (NASA-TM-X—73489; E—8885). NTIS, PC A07/MF AOl. 

A preliminary analysis was conducted to establish the require- 
ments of a space-to-earth microwave power transmission system. 
The need for accurate phase control on the transmitter was estab- 
lished and methods for assessing the impact of power density and 
thermal constraints on system performance were demonstrated. Po- 
tential radio frequency interference was considered. The sensitivity 
of.transmission system scale to variations in power source, transpor- 
—_ and orbital fabrication and assembly costs was also deter- 
min 


51470 (PB—262695) Studies of principles for the all digitally 
controlled and operated power system. Progress report. Zaborszky, J. 
(Washington Univ., St. Louis, Mo. (USA). School of Engineering 
and —- Science). 30 Mar 1976. 409p. NTIS, PC A18/MF AO1. 

ncluded in this report as Appendices I-IV, are the four 
principal areas of research. Each of the reports contains an introduc- 
tory section that describes the area and the general terms, with 
special emphasis on the follow-up work generated by the research. 
Appendix I, ‘Economic Areawise Load Frequency Control,’ dis- 
cusses new approaches to the LFC problem. The effect of these 
approaches would be an integrated operation for economic dispatch 
and load frequency control, which is expected to result in smoother 
frequency and tie line load, combined with increased economy. 
Appendix II, ‘Control Interfaces of Generation Allocation on the 
Large Interconnected Power System,’ defines the system wide gen- 
eration allocation problem and identifies its customary subdivisions. 
Appendix III, ‘Localized System Wide Stability Augmentation for 
Large Interconnected Power Systems,’ reports on the coordinated 
digital control of system wide stability augmentation through local 
augmentation action. Appendix IV, ‘A New State Space for Emer- 
gency Control in the Interconnected Power System,’ introduces a 
new state space for the large interconnected power system in which 
the state of the system can be estimated piecewise by local computa- 
tions from conventional local measurements. 


§1471 Synchronous inversion: concept and application. Meyer, H. 
(Windworks, Mukwonago, WI). ep 230-242 of In Sharing the Sun: 
solar technology in the seventies. Volume 7. Boeer, K.W. (ed.). Cape 
Canaveral, FL; American Section of the International Solar Energy 
Society (1976). 

From Joint conference of the American Section of the Inter- 
national Solar Energy Society and The Solar Energy Society of 
Canada, Inc.; A = pa Canada (15 Aug 1976). 

See CONF-7 —P7. 

Synchronous inversion is a process whereby intermittent and/ 
or variable power sources can be used to supplement a primary 
power source. The alternate power source could be wind, solar 
electric, solar thermal, hydro, tidal, wave, ocean thermal, geother- 
mal, waste heat from an industrial process or any other power 
source capable of being converted to electricity. The primary power 
source can be any power source of greater capacity and lower 
impedance than the supplementary power source so that the primary 
source has the ability to dictate voltage and frequency and is present 
anytime the alternate power source is in use. Synchronous inversion 
utilizes an ac power network as a “storage” medium for any form of 
energy that can be converted to dc power, and at the same time 
takes advantage of the ac power source to establish both voltage and 
frequency of the converted power. If more power is available from 
the alternate source than is needed by the load, the excess flows into 
the ac power distribution network, thereby reducing the amount of 
—— required by the primary source. If less power is available 

rom the alternate source than the load requires, the difference is 
provided by the primary source in the normal fashion. The advan- 
tages of synchronous inversion, mainly low cost, are examined from 
a total systems viewpoint. The theory of operation, design consider- 
ations, safety, and ease of interfacing intermittent sources of synchro- 
nous inversion are discussed. (LCL) 


51472 Computerized peak-shaving system for alleviating electric 
utility peak loads. Stevenson, R.H. (to Megatherm Corp.). US Patent 
4,023,043. 10 May 1977. Filed date 15 May 1975. 8p. 

_._ A system for lowering electrical energy peak demand while 
minimizing service disruption allows instantaneous dropping of a 
plurality of interruptible thermal storage devices with predictable 
reserve capacity. At the time the loads are dropped, a central 
computer establishes a plurality of permissible off-times for corre- 
sponding mutually exclusive groups of loads in similar installations 
based on characteristic projected energy consumption profiles pre- 
dicted from past statistical history for the groups. At the end of each 
off-time interval, a central transmitter transmits reconnect signals to 
which the devices in the corresponding group are responsive. The 
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roups of units are thus reconnected sequentially avoiding the possi- 
bility of generating a secondary peak by indiscriminate, simultaneous 
reconnection. The reconnection sequence is determined according to 
changing priorities which take into account the customer's needs at 
the time of disconnection. The system provides electric utilities with 
a controllable equivalent peak load capacity in excess of the total 
connected load of ali noncontrolled devices. Employing load limit- 
ers at individual locations permits use of established commercial and 
industrial rate structures in concert with increased economy in the 
use of power by way of programmed peak load reduction. 


51473 Estimation of power-system stability domains using qua- 
dratic Lyapunov functions. Subramanian, R.; Bansal, R.K. (Indian 
Inst. of Tech., Kanpur, India). Proc. Inst. Electr. Eng. (London); 124: 
No. 7, 597-601(Jul 1977). 

Systematical construction of Lyapunov functions for studying 
power-system transient-stability problems were investigated. Lya- 
punov functions that are quadratic in the state variables were con- 
structed by a direct-search technique involving the maximization of 
the volume of the region of asymptotic stability. Single, as well as 
multimachine, problems were studied. 


AC SYSTEMS, EHV AND UHV 
REFER ALSO TO CITATION(S) 52210 


51474 (BNWL-SA—5665) Radiography potential for oil-filled 
pipe-type cable inspections. Lawrence, R.C.; Miner, J.H. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Mar 1976. Con- 
tract EY-76-C-06-1830. 41p. (CONF-7604135—1). Dep. NTIS, PC 
A03/MF AOl. 

From Doble client conference; Boston, Massachusetts, United 
States of America (USA) (1 Apr 1976). 

A program for evaluating the position of cable components in 
oil-filled pipe-type cables is in place at a large hydroelectric installa- 
tion. The position of cable components within potheads, trifurcators, 
and splices is being monitored on an annual basis. Downhill migra- 
tion of the cable been observed. A sophisticated radiographic 
technique was developed to accurately measure the extent of migra- 
tion, with the intent of preventing costly cable failures. High defini- 
tion radiographs, taken at full cable loading (400 MW), have permit- 
ted accurate position evaluations, which are used to establish repair 
priorities and maintenance schedules. In addition, potential irradia- 
tion damage to cable materials has been evaluated. 


51475 (PB—265692-T/SL) Coupling factors of power transmis- 
sion lines during corona, Fedchenko, I.K.; Kondra, B.N. (Depart- 
ment of the Interior, Washington, D.C. (USA)). 1976. Translation of 
Koeffitsenty svyazi imii elektroperedachi S impulsnoi korone. 
(TT—70-57255). 129p. NTIS, PC AO7/MF AO1. 

The electrophysical and mathematical fundamentals of model- 
ing transmission lines for determing the wave characteristics and the 
coupling coefficients during corona discharge on the models are 
presented. The basis of the investigations is the Maxwell system of 
equations, which most fully characterizes the course of physical 
processes in a homogeneous medium. The results of the experimental 
model investigations of the a coefficients of transmission lines 
operating at voltages from 35 to kV are included. 

51476 (TID—27686) Research needs to assess the long-term 
of electrica! i materials and systems. (National 

Academy of Sciences, Washington, D.C. (USA)). 1977. Contract 

EX-76-X-01-0049. 42p. Dep. S, PC A03/MF AO1. 

Recommendations are made for research studies on the aging 
of materials used as electrical or electronic insulation. The perfor- 
mance and safety requirements for insulation and dielectric materials 
for the ae. specific electrical systems are discussed: nuclear 
power plants; HV and EHV power transmission cables; capacitors; 
transformers; electronic equipment; and rotating machinery. (LCL) 


51477 Contact system for high-voltage power circuit breakers. 
Marin, H.; Mueller, A. (to Siemens AG). US Patent 4,027,124. 31 
May 1977. Priority date 2 Aug 1973, German, Federal Republic of 
(F.R. Germany). 4p. 

A contact system for high-voltage power circuit breakers is 
described that includes at least one stationary, hollow, nozzle-shaped 
contact, comprising an electrically conducting tube made from 
copper or copper alloy and a nozzle body of arc-resistant material, 
such as graphite which is joined to the tube at the end face thereof. 
In the closed position the stationary contact is surrounded by a 
movable, tubular switching member with resiliently supported con- 
tact elements. The nozzle y has a larger outside diameter in the 
region of the joint compared with the diameter of the tube. When 
the switching member is drawn across the joint, the larger diameter 
of the nozzle body results in an increased pressure being applied 
thereto by the resilient contact members. Because of the characteris- 
tics of graphite the increased pressure results in a reduction of the 
resistance of graphite thereby improving the commutation of electric 
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current from the tube to the nozzle and reducing the tendency to 
arc. 


51478 Gas insulated circuit breaker. Peek, H.L.; Mehta, K.V.; 
Abdou, J.J.; Patel, A.R. (to Allis-Chalmers Corp.). US Patent 
4,027,125. 31 May 1977. Filed date 17 Mar 1975. 18p. 

A single pull rod mechanism for actuating the contacts of 
each phase of a three-phase gas insulated circuit breaker arrange- 
ment utilizes acceleration springs only in relation to the second and 
third phases. Contact goes velocity is measured externally of the 
breaker thereby provi ing a check on the breaker operation without 
breaking the integrity of the gas tight tanks. An eight valve gas 
system utilizing an integral manifold provides for a complete circula- 
tory a for the high and low pressure gas for all three 
phases of the circuit breakers increasing the operating reliability cf 
the circuit breaker while simplifying routine and major maintenance 
procedures. 


51479 Real-time monitoring of power systems using fast-decou- 
pled load flow. Tripathy, S.C. (Univ. of Calgary, AL); Rao, N.D.; 
DT A. Proc. Inst. Electr. Eng. (London); 124: No. 7, 602-606(Jul 

The implementation of the fast-decoupled load-flow tech- 
nique for real-time monitoring of power systems in the presence of 
metering inaccuracies and data-acquisition failures is presented. The 
real-time load-flow solution with mode injections and redundant line 
flows, using the fast-decoupled load flow, is much faster and requires 
less computer storage than that using conventional Newton-Raphson 
method, but still provides the same accuracy. Results of this analysis 
for a.e.p. 30-busbar test system are included for illustration. 


51480 Effect of load characteristics and voltage-regulator speed- 
stabilizing signal on power-system dynamic stability. Rao, N.D.; Tri- 
pathy, S.C. (Univ. of Calgary, AL). Proc. Inst. Electr. Eng. (London); 
124: No. 7, 613-618(Jul 1977). 

It has been recognized that the dynamic-stability margin or 
synchronous generators can be improved by the damping effect of 
the speed-stabilizing signal in the excitation control system. The 
dynamic-stability analysis is extended to account for the effect of 
loads modelled as a nonlinear function of voltage. In order to make 
the analysis realistic, a conventional load-frequency control system is 
also considered to be regulating the power-system frequency and tie- 
line power. The load voltage is considered to be undergoing changes 
in the dynamic period in response to speed signal in the excitation 
system which establishes a coupling between QV and p.f. control 
loops. The damping effect on frequency and tie-line power oscilla- 
tions is studied by varying the load characteristics and excitation 
stabiliser parameters. 


51481 Arc instability and current chopping in an air-blast inter- 
rupter. Gardner, G.E.; Urwin, R.J. (Marchwood Engineering Labs., 
Southampton, Eng.). Proc. Inst. Electr. Eng. (London); 124: No. 7, 
619-627(Jul 1977). 

The performance of a single gas-blast interrupter, when 
switching low amplitude inductive currents, was examined in detail. 
The effect of local circuit-component variation was studied, and the 
factors which dominate the arc-instability condition established. It is 
shown that circuit voltage and rate of change of current are of less 
signficance than instantaneous current in determining the point of 
arc instability, though they can influence arc-restriking performance 
during the current chopping period. Where the dominant capaci- 
tance is separated from the interrupter by some inductance, both 
instability and chopped-current levels are increased. The nature of 
the arc-instability oscillation was studied and related to earlier work. 
A new technique for predicting instability and hence estimating 
chopped current level for different circuit arrangements based on a 
single series of tests is proposed. This, when coupled with a frequen- 
cy impedance characteristic for the connected circuit, would enable 
more precise prediction of current chopping levels in a given system 
application. 


51482 Performance of high-speed distance relays with particular 
reference to travelling-wave effects. Johns, A.T.; Aggarwal, R.K. 
(Univ. of Bath, Eng.). Proc. Inst. Electr. Eng. (London); 124: No. 7, 
639 Jul 1977). 

raveling waves on e.h.v. transmission lines often cause con- 
siderable distortion of relaying measurands, and modern methods of 
digital simulation are used to examine the performance of crosspolar- 
ized Mho relays under more realistic conditions than have hitherto 
been possible using conventional conjunctive test methods. It is 
shown that travelling-wave effects can cause a significant delay in 
the fault-detection process and that, in this respect, the bandwidth of 
the voltage transformers (v.t.s.) is an important influencing factor. 
The extensively used block-average comparator arrangement is ex- 
amined in detail, and it is shown that a recently developed process- 
ing technique can provide faster fault-clearance times when coupled 
with a small degree of overreach. The performance of the block- 
ae comparator mho relay in a long-line application is consid- 
ered. 
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DC SYSTEMS 


51483 (LA-UR—77-712) Development and prospects for applica- 
tion of superconducting d.c. cables. Keller, W.E.;. Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
15p. (CONF-770618—4). Dep. NTIS, PC A02/MF AO1. 

From World electrotechnical congress; Moscow, Union of 
Soviet Socialist Republics (USSR) (21 Jun 1977). 

In support of the belief that direct current superconducting 
power transmission lines (dc SPTL) will provide the most economi- 
cal and most efficient means of transporting bulk power under- 
ground, the Los Alamos Scientific Laboratory (LASL) is devel 
ing a prototype dc SPTL with a nominal rating of 5,000 MVA ( 
kA at 100 kV). The LASL model line is described, some of the 
advantages of this system vis-a-vis other cable systems for transport- 
ing bulk power, and details of some of the program plans and 
progress to date are listed. Finally, studies of a realistic transmission 
system that support the optimistic outlook for the dc SPTL applica- 
tion are described. 


51484 (LA-UR—77-1304) Problem of evaluating the safety of an 
explosive. Smith, L.C. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1977. Contract W-7405-ENG-36. 17p. (CONF-770635—2). Dep. 
NTIS, PC A02/MF AO1. 

From Conference on the standardization of safety and for- 
mance tests for energetic materials; Dover, New Jersey, United 
States of America (USA) (21 Jun 1977). 

Some general considerations on the problem of evaluating the 
safety of an explosive lead to the reasons why the much-criticized 
drop-weight impact machine remains an important tool in most 
explosive research and development laboratories. Problems related 
to the design, calibration, and use of such machines, and certain 
misconceptions concerning the interpretation of the test data, are 
discussed. The results of an unsuccessful attempt to construct a more 
comprehensive hazards scale also are described. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


51485 (CONS/2062—1) Measurements on insulating materials 
at cryogenic temperatures. Annual report. (National Bureau of Stan- 
dards, Washington, D.C. (USA)). 1976. Contract E(49-1)-3800. 136p. 
Dep. NTIS $6.00. 

Progress made to date on developing instrumentation and 
measurement methodology for studying high-voltage dielectric 
losses at cryogenic temperatures is detailed. The work described has 
been done in support of ERDA-funded ac superconducting transmis- 
sion line projects at Brookhaven National Laboratory (BNL) and the 
Linde Division of the Union Carbide Corporation (UCC-Linde). 
Dissipation factor measurements have been made at a temperature of 
4.2°K and at stresses up to 40 kV/mm. Care has been taken to insure 
that errors in dissipation factor measurements are less than +-1 x 
10-®. Sample dielectrics have included polymer tapes of interest to 
BNL and epoxy spacer material of interest to UCC-Linde. When 
dissipation factor measurements are made at high voltage, losses at 
sample interfaces become important. Flexible superconducting 
cables are designed to have many layers of coaxially wound plastic 
tape serving as the insulation. The spaces between tape layers will be 
impregnated with helium at pressures up to 1.5 MPa. Plans to 
investigate high-voltage dielectric losses under these conditions are 
discussed including a technique for measuring partial discharges 
using pulse-height analysis. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 52006 


51486 (AED-Conf—76-660-025) Survey and classification of nu- 
clear power plants. Heinzel, V. (Karlsruhe Univ. (TH) (Germany, 
F.R.)). Sep 1976. 23p. (CONF-7609150—29). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

From IAEA international training course on nuclear power 
project planning and implementation; Karlsruhe, F.R. Germany (6 
Sep 1976). 

14 figs.; 5 tabs. 

The principles of reactor technology are defined, whereby 
the main materials and power reactor types are briefly described by 
presenting general data. A flow diagram for every reactor type is 
given in the annex. 


51487 (AED-Conf—76-660-048) On-site quality assurance 
during erection of a nuclear power plant. Mueller, J. (Babcock - 
Brown Boveri Reaktor G.m.b.H., Mannheim (Germany, F.R.)). 
1976. 2ip. (CONF-7609150—6). Dep. NTIS (US Sales Only), PC 
A02/MF AOl1. , 
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From IAEA international training course on nuclear power 
sage re and implementation; Karlsruhe, F.R. Germany (6 
1976). 


5 figs. 

The | paper deals with general quality assurance measures, the 
quality assurance during on-site production (incoming inspection, 
inspection of welds and welding equipment) and describes in more 
detail the quality assurance procedures for the containment. 


51488 (JAERI-M—6732) Design and safety features of commer- 

cial nuclear power plants in Japan, 1976 edition. Izumi, Fumio; 

Harayama, Yasuo. (Japan Atomic Ener; rey Research Inst., Tokyo). 

= i976 181p. (In Japanese). Dep. NTIS (US Sales Only), PC A09/ 
A 


The December 1975 edition (JAERI-M 5959) contained 
design particulars and safety features of 20 commercial nuclear 
power plants in Japan as of December 1974. Subsequently new 
plants have been put into operation and some plants under construc- 
tion have undergone design modifications. The present edition pre- 
sents similar data of the commercial nuclear power plants in Japan 
up to June 1976, compiled by computer processing. 


51489 (STI/PUB—423/3) Power reactors in member states. 
1977 edition. (International Atomic Energy Agency, Vienna (Aus- 
tria)). 1977. 119p. [AEA $8.00. 

Tabulated data on nuclear power plants in member states of 
the International Atomic Energy Agency are presented. 


51490 Nuclear power engineering development trends. Ermakov, 
G.V.; Lavrenenko, K.D. (Gosudarstvennyj Komitet Soveta Minis- 
trov SSSR po Nauke i Tekhnike, Moscow). Teploenergetika 
(Moscow); No. 6, 2-5(Jun 1974). (In Russian). 

22 refs.; for English translation see the journal Therm. Eng. 

The main events in the field of atomic power engineering that 
have taken place both in the USSR and abroad since 1954, when the 
first-in-the-world nuclear power station was put in operation at the 
town of Obninsk ‘")SSR), as well as the prospects of the develop- 
ment of the indusiry up to 2000 are reviewed. Since 1954, work has 
been carried on in the Ussr to produce high-efficiency, high-power 
units based on thermal reactors of the WWER and AMB types and 
boiling-water reactors of the VK-50 type. The successful operation 
of power units with the WWER-440 reactor has made it possible to 
start the construction of a 1000-MWt unit at the Novovoronezhs- 
kaya NPS. A unit of the same power will be installed also at the 
Zapadno-Ukrainskaya NPS. On the basis of successful operation of 
the Beloruskaya NPS with channel water-boiler reactors of 100 and 
200 MWt with nuclear steam overheating, in 1973 the BWR-1000 
reactor, which is an improvement over the previous uranium-graph- 
ite-moderated boiling-water reactors of the channel t was de- 
signed, built, and commissioned at the Leningradskaya Nps. Similar 
reactors will be set up at the Smolenskaya, Kurskaya, and 
Chernobyl’skaya NPS, which are at present under construction. In 
1973, the first 12-MWT unit of an atomic central heating-and-power 
plant was commissioned at the Bilibino settlement in Chukotka. In 
the USSR, work is being carried on on a large scale to create fast 
neutron reactors. A series of experimental reactors have been built, a 
NPS with a BN-350 reactor has been commissioned, and a power 
unit with a BN-600 reactor is being constructed at the Belorusskaya 
NPS. The experience to be gained in the exploitation of these 
installations will permit the construction of NPS based on 1000- to 
1500-NWt reactors with the required doubling time. It is expected 
that NPS based on fast reactors will begin to operate by 1985. 


51491 Energy: solutions for the long term. Yasharoff, N. Power 
Plant South. Afr.; 11,13,15(Jul 1976). 

‘Power towers’ — by sunlight, vertical-axis, windmills 
capable of generating electricity, breeder reactors producing more 
uranium than they consume, and power plants fuelled by nuclear 
fusion - these are some of the exotic energy sources to be created as 
long term alternatives under the U.S. Government's plan for energy 
and research development. International co-operation, which has 
already begun, could permit other nations to share with America the 
fruits of this investment in the future. 


51492 Nuclear energy: how bright a future. Environ. Sci. Tech- 
nol.; 11: No. 2, 128-130(Feb 1977). 

The proliferation of nuclear power reactors worldwide has 
proceeded with deliberate speed; + ape projections show a con- 
tinued, steady growth pattern. But the stage for a ‘go/no-go’ deci- 
sion on a nuclear future is rapidly approaching, and the debates, 
worldwide, are heating up. Proponents view nuclear power expan- 
sion as inevitable (and the, tochekcal roblems solvable) if the world 
is to meet its future energy needs. Gepeciet> fear its growth as a 
dangerous step for the future of mankind, one that would bestow a 
legacy of risk and msibility on future tions. The technical 
and institutional problems associated with the control of nuclear 
development and the protection of the environment are being in- 
tensely addressed, but the more sticky political, social and ethi 
underpinnings of these issues need more careful consideration. 
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51493 Worldwide domination of nuclear energy policy. Report 
about the ANS-ENS conference at W: Dc Wirtz, K. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Neutron- 
enphysik und Reaktortechnik). Atomwirtsch., Atomtech.; 22: No. 2, 
72. 73(Feb 1977). (In German). 
From International conference on world nuclear power; 
Washin won ee (15 Nov 1976). 
ual joint winter meeting of the ANS and AIF gained 
cutedar' Arnel in 1976 as the ANS proceedings were carried 
out as an international conference together with the ENS. Despite 
lenty of technical/scientific lectures, there was little news regard- 
ing technology. Nuclear energy policy topics and problems clearly 
dominated, world-wide ones as well as internal American ones 
which, however, at present bear considerable influence on other 
countries. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 51671, 51759, 51798, 51799, 
51848, 51856, 51857, 51858, 51865, 51875, 51876, 51881, 51886, 
51888, 51898, 51900, 51912, 51918, 51919, 52611 


51494 (AED-Conf—76-086-000, pp v) Determination of thermo- 
hydraulic characteristics by analyzing neutron flux noise in the core of 
BWRs. Setenedk, P.; Stegemann, D.; Ceelen, D. (Technische Univ. 
Hannover (Germany, FR). Inst. fuer Kerntechnik). Jul 1976. (In 
German). 

From Specialist’s meeting on experimental techniques in the 
field of reactor fluid dynamics; Berlin, F.R. Germany (10 1976). 

In Experimental technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement —— in reactor fluid dynamics. 

This contribution deals with methods for the analysis of 
fluctuating in-core signals and presents on the example of the Lingen 
BWR (KWL) measuring methods and results of the determination of 
the void velocity and the volumetric steam content in the coolant 
channels at full power. 


51495 (AED-Conf—76-556-006) Experimental 
the neutron dose of the KRB pressure vessel and its 


FR). 1976. 7p. ‘dn German). (CONF- ease 6) De Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

From Technical meeting on radiation exposure and damage 
of reactor components outside the reactor core; Stuttgart, German, 
Federal — of (F.R. Germany) (23 Sep 1976). 


The reactor pressure vessel of the nuclear power station 
Gundremmingen is made of water- ee ae BONIMoCr26. 
This material has since been used for all the other pressure vessels of 
the light-water reactors installed in the Federal Republic of Ger- 
many, too. When the nuclear power station of Gundremmingen was 
built (1962-1966) there were not many data on the irradiation behav- 
ior of this material at hand. Therefore, an extensive irradiation 
program for the material of the KRB pressure vessel was planned 
and carried through. This program is largely terminated since 1972. 
The most important results and the consequences for the further 
operation of the plant KRB I resulting therefrom are described. 


51496 (AED-Conf—76-660-001) Management of reactor waste. 
Baatz, H. (STEAG Kernenergie G.m.b.H., Essen (Germany, F. ': 
1976. 8p. (CONF-7609150—24). Dep. NTIS (US Sales Only), PC 
A02/MF AOl1. 

be IAEA international training course on nuclear power 
er _— and implementation; Karlsruhe, F.R. Germany (6 


i a 1 tab. 

The author discusses the type, production and amount of 
radioactive waste produced in a nuclear power station (LWR) as 
well as its conditioning and . The mobile system 
by STEAG for the solidification of medium-activity waste and 
sludge is referred to in this connection. 


51497 (AED-Conf—76-660-005) Fundamentals of nuclear power 
plants with light water reactors. Pt. 2. Bieselt, R: (Babcock - Brown 
Boveri Reaktor G.m.b.H., Mannheim (Germany, iy * ae = 
a Dep. NTIS (US Sales Only), PC 

_ From IAEA international training course on nuclear power 
sar 7 ing and implementation; Karlsruhe, F.R. Germany (6 


The authors give a comprehensive picture (in two parts) of 
modern LWR reactors. All technical, constructive and physical 
details of BWR and PWR reactors are described and compared. The 
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first part describes the different cooling systems and their compo- 
nents, including control systems. In the second part, the layout of the 
reactor core, fuel assemblies, instrumentation and thermohydraulic 
aspects are reported on. 


51498 (AED-Conf—76-660-042) BWR, containment and design 
basis accident. Mattern, J. (Kraftwerk Union A.G., Offenbach (Ger- 
many, F.R.)). 1976. 5p. (CONF-7609150—30). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

From IAEA international training course on nuclear power 
project ——s and implementation; Karlsruhe, F.R. Germany (6 
Sep 1976). 

3 figs. 

The containment described here is, as most of the BWR’s, of 
the pressure suppression type. The containment is subdivided in two 
chambers, the pressure chamber (or dry well) and the condensation 
chamber (or wet well). The pressure chamber contains the reactor 
pressure vessel and the connecting piping. The condensation cham- 
ber is partly filled with water. Downcomer tubes submerged into the 
water form the flow path from the pressure chamber to the conden- 
sation chamber. In the case of a loss-of-coolant-accident pressure 
will be built up in the pressure chamber due to the discharge of 
steam/water from the broken pipe. 


51499 (AED-Conf—76-660-050) Operation of commercial boil- 
ing water reactors. Neumann, A.B.F. (Kraftwerk Union A.G., Offen- 
bach (Germany, F.R.)). 1976. 17p. (CONF-7609150—18). Dep. 


NTIS (US Sales Only), PC A02/MF AOI. 

From IAEA international training course on nuclear power 
project or and implementation; Karlsruhe, F.R. Germany (6 
Sep 1976). 


The main task of the staff in modern nuclear power stations is 
to assure safe and economic operation under assistance of automated 
controls and computers. To give an impression of the problems and 
their solutions, the content is divided into four main themes. At first 
a discription of the startup process of the plant is made with regard 
to neutron-flux, heating of large components like the reactor vessel 
and the turbine as well as electric power generation. Furthermore 
the control system and its capability with regard to fast load follow- 
ing is discussed. The economic plant operation is related to core 
exposure distribution and its control. An additional aspect is the 
refueling strategy. 


51500 (AED-Conf—76-660-056) Transient incidents without loss 
of coolant and their mitigation. Preusche, G. (Kraftwerk Union A.G., 
Offenbach (Germany, F.R.)). 1976. 16p. (CONF-7609150—8). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 
From IAEA international training course on nuclear power 
rege pinning and implementation; Karlsruhe, F.R. Germany (6 
p 2 


5 figs.; 1 tab. 

The paper describes typical BWR transients, protection sys- 
tems criteria, and protective actions in cases of turbine trip or failure 
of the coolant recirculation pumps. 


51501 (AED-Conf—76-660-057) Radioactive waste management 

with KWU-boiling water reactors. Queiser, H. (Kraftwerk 

Union A.G., Offenbach (Germany, F.R.)). 1976. 29p. (CONF- 

7609150—25). Dep. NTIS (US Sales Only), PC A03/MF AOIl. 

From IAEA international training course on nuclear power 

wy! ‘me and implementation; Karlsruhe, F.R. Germany (6 
1) " 

11 figs.; 7 tabs. 

A Kraftwerk Union boiling water reactor is used to demon- 
strate the reactor auxiliary systems which are applied to minimize 
the radioactive discharge. Based on the most important — 
criteria the philosophy and function of the various systems for 
handling the off-gas, ventilation air, waste water and concentrated 
waste are described. 


51502 (AED-Conf—76-660-058) Fuel manufacture and quality 
control. Fuel manufacturing technology for light water reactors. Qual- 
ity control. Roepenack, H.; Raab, K. (Reaktor-Brennelement Union, 
Hanau (Germany, F.R.)). 1976. 18p. (CONF-7609150—22). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From IAEA international training course on nuclear power 
ser me and implementation; Karlsruhe, F.R. Germany (6 

1 ; 


A survey is given of the manufacturing technology as pres- 
ently used in commercial fuel fabrication for light water reactors. 


(AED-Conf—76-660-067) Fundamentals of nuclear power 
plants with light water reactors. Pt. 1. Weber; S. (Kraftwerk Union 
A.G., Erlangen (Germany, F.R.)). 1976. 53p. (CONF-7609150—19). 
Dep. NTIS (US Sales Only), PC A04/MF AO1. 

From IAEA international training course on nuclear power 
gion = and implementation; Karlsruhe, F.R. Germany (6 
1 ; 
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All technical constructive and physical details of BWR and 
PWR reactors are described and compared. The first part describes 
the different cooling systems and their components, including con- 
trol systems. In the second part, the layout of the reactor core, fuel 
assemblies, instrumentation and thermohydraulic aspects are repot- 
ed. 


51504 (AED-Conf—77-007-000, pp vp,) 3-D simulator of the 
BWR reactor, state and to realistic reactor problems. 
Strohbach, P. (Kraftwerk Union A.G., Offenbach (Germany, F.R.)). 
1977. (In German). 

From Technical meeting on coarse-mesh methods) progress 
in the methods and their application to reactor problems; Erlangen, 
F.R. Germany (25 Jan 1977) : 

In Technical meeting on coarse-mesh methods: progress in 
the methods and their app ication to reactor problems. Abstracts. 

The simulator of the BWR reactor is a static 3D — 
in which nuclear physics and thermohydraulics are coupled. Its basic 

roblem is the calculation of the 3D distributions of neutron flux, 
ission power and thermal state, reactivity distribution and effective 
neutron multiplication over the whole reactor core including the 
neutron leakage. This basic 7 is solved for all reactor states 
(cold, stand-by, partial load, full load). In addition, the fuel cycle and 
the thermal limiting values may be determined. 


51505 (ECN—8) Post-irradiation examination of the vipac fuel 
assemblies IFA-104 and IFA-203, irradiated in the Halden boiling 
water reactor. van der Linde, A.; Lucas Luyckx, H.J.B. (Stichting 
Energieonderzoek Centrum Nederland, Petten). Nov 1976. 119p. 
Dep. NTIS (US Sales Only), PC A06/MF AO1. 

55 figs., 15 refs., 17 tables. 

Two seven pin assemblies, IFA-104 and IFA-203, have been 
irradiated in the Halding Boiling Water Reactor. The Zircaloy clad 
pins contained vibrationally compacted, sharp edged UO: particles 
with smear densities of 84-88% theoretical density and a fuel stack 
length of about 1520 mm. The IFA-104 pins operated satisfactorily 
during approximately 240 effective full power days at an ——- 
linear heat rating of about 340 W/cm, and a peak rating of about 
W/cm. Ingress of water via a pressure transducer into one of the 
IFA-203 pins necessitated the premature termination of the irradia- 
tion after approximately 30 effective full power days at an average 
rating of about 460 W/cm, and a peak rating of about 550 W/cm. 
One IFA-104 pin and two IFA-203 pins failed early. The primary 
cause of these failures has been sought in the oxidation reaction of 
the tantalum tube which protected the W/Re thermocouples with 
the surrounding UO: or with moisture in the fuel at temperatures in 
excess of approximately 1700degC. The fuel centre temperature and 
the internal gas pressure measurements during the beginning of 
lifetime and the results of the post-irradiation chemical and micro- 
scopic analysis on fuel pin cross-sections have been correlated with 
corresponding data calculated on a G -Thermal computer pro- 
gramme written for pellet fuel pins. Fairly good agreement could be 
achieved between the measured data on the vipac pins and the 
calculated data of a pellet pin. During the corrosion of the Zircaloy- 
2 cladding of the IFA-104 pins which were autoclaved in 400degC 
steam prior to the irradiation, relatively large amounts of Hz entered 
the cladding from the D2O coolant side. With 0.66 mole% H2O in 
the D2O the calculated hydrogen uptake preference ratio was 33. 


51506 (EPRI-NP—223) Use of plutonium fuel in boiling water 
reactors. Destructive examination of PuO.—UO, fuel rods irradiated 
in Big Rock Point to 30,000 MWd/t. Final report. Black, T.J.; 
Ogawa, S.Y.; Armijo, J.S. (General Electric Co., San Jose, Calif. 

SA). Boiling Water Reactor Systems Dept.). Aug 1976. 52p. Dep. 
NTIS, PC A04/MF AO1. 

The results obtained from the destructive examination of 
three mixed-oxide fuel rods, which were irradiated to a peak burnup 
of approximately 25,000 MWd/t, are presented. These rods were 
selected from a group of 11 that were non-destructively examined 
earlier. The results from the non-destructive examination (NDE) 
were used for the selection of these three fuel rods. The examina- 
tions performed include pulsed eddy current (PEC) ee for 
cladding flaws, rod internal fission-gas collection and ysis, isoto- 
pic and burnup analyses, metallography of the fuel and cladding, and 
microprobe examination for migration of plutonium and fission prod- 
ucts. Two of the fuel rods examined contained annular fuel pellets. 
The third fuel rod contained solid fuel pellets. The original enrich- 
ments for the three rods varied from 1.22 to 5.53% Pu/(Pu + U). 
No unusual features were observed. These fuel rods were found to 
be in very satisfactory condition at the high burnups achieved. 


51507 (EPRI-NP—240) Core design and operating 
Cycles 1 and 2 of Quad Cities 1, Larsen, N.H.; Parkos, G.R.; Raza, 
O. (General Electric Co., San Jose, Calif. (USA). Nuclear Ener, 
Systems Div.). Nov 1976. . Dep. NTIS, PC Al0/MF AOI. 
This report contains the design and operating data needed to 
define the fuel characteristics for Cycles 1 and 2 of the Quad Cities 1 
reactor. The purpose is to provide reference quality data for use in 
the qualification of reactor core analysis methods and to provide the 
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basis for the assessment of the irradiation environment of the plutoni- 
um recycle assemblies present. The design data includes fuel assem- 
bly description, core component ements, control rod descrip- 
tions and core loading patterns. Hydraulic characteristics of the 
assemblies and the inlet orifices are also provided. Operating data is 
compiled for 16 steady-state —_ during Cycle 1 and 13 during 
Cycle 2. Each state point includes core average exposure, thermal 
power, pressure, flux, inlet subcooling, control configuration and 
axial in-core detector readings. In addition, benchmark cold critical 
data is specified. 


51508 (EPRI-NP—324-SR) Cladding flaw growth index: a 
method for corewide fuel rod reliability ion. Gelhaus, F.E. 
(Electric Power Research Inst., Palo Alto, Calif. (USA)). Feb 1977. 
26p. Dep. NTIS, PC A03/MF AOl1. 

An analytic logic system is described that can be used to 
define the state of a reactor core with respect to the probability of 
the loss of fuel rod cladding hermeticity. The cladding flaw growth 
index (CFGI) logic for computing the probability of cladding failure 
as a function of axial location along each fuel rod depends on the 
calculated linear heat generation rate (LHGR) variation of this 
specified length of the fuel rod as a function of irradiation. It also 
assumes that the probability of failure depends on both a current 
power maneuver and all previous power change events (i.e., it 
assumes that failure can result from a cumulative process). This logic 
system can be used to aid in the location (detection) of failed fuel 
bundles and as part of a computational system to evaluate and 
anticipate the effects of power change maneuvering (duty cycle) on 
fuel rod reliability. 


51509 (GKSS—76/E/61) Experimental studies of neutron irra- 
diation on a pressure vessel steel for light water reactors. Schmitt, F.J. 
(Gesellschaft fuer Kernenergieverwertung in Schiffbau und Schif- 
fahrt m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer 
Werkstofftechnologie und Chemie). 1976. 8p. (In German). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

21 figs.; 8 refs. Also published in Z. Werkstofftech., v. 7 1976 
p. 241-247. 

Charpy-V-notch and tensile test specimens of the steel ASTM 
A 533 B were irradiated in the Material Testing Reactor FRG to 
three different neutron doses and tested in the hot cells. The results 
show a reduction of the shelf level and a progressive shift of the Nil 
Ductility Transition Temperature up to 120°C with increasing neu- 
tron doses for the impact specimens. The yield strength and the 
tensile strenght increase and the elongation and reduction of area 
decrease progressively with higher fluences. Post-irradiation anneal- 
ing of charpy specimens results in a more or less recovery, depend- 
ing on the annealing temperature, annealing time and neutron dosis. 


51510 (IBK— 1401) Quality control and testing UO2 powder and 
sintering pellets for nuclear fuel for LWR in out of pile condition. 
Djuricic, Lj.; Katanic, J.; Stefanovic, M. (Institut za Nuklearne 
Nauke Boris Kidric, Belgrade (Yugoslavia)). 1976. 28p. (In Serbian). 
Dep. NTIS (US Sales Only), PC A03/MF AO1. 

The analysis of chemical and physical characteristics of fuels 
based on UO: from the point of view of requested properties in the 
nuclear application, of the foreign technical methods of characterisa- 
tion and domestic experience is given as one of the first steps toward 
standardization in the field in the state. 


§1511 (INIS-mf—3476) GAP-1 - a computer program to predict 
pellet clad gap conductance in nuclear fuels. Anantharaman, K.; 
Anand, A.K.; Deshpande, V. (Bhabha Atomic Research Centre, 
Bombay (India)). 1976. 12p. (CONF-751264—5). Dep. NTIS (US 
Sales Only), PC A02/MF AOI. 

From 3. national heat and mass transfer conference; Bombay, 
India (11 Dec 1975). 

17 refs. 

GAP-1, a digital computer (BESM-6) program for the evalua- 
tion of pellet cladding gap conductance in zircaloy clad-UOz fuels is 
described. It takes into account pellet and clad thermal expansion, 
pellet relocation, irradiation swelling and fission gas release and 
dilution of filler gas. The typical results obtained for a BWR fuel are 
given. 


51512 (INIS-mf—3477) Steady state thermal hydraulic analysis 
of a boiling water reactor core, for various power distributions, using 
computer code THABNA. Venkat Raj, V.; Saha, D. (Bhabha Atomic 
Research Centre, Bombay (India)). 1976. 10p. (CONF-751264—3). 
Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From 3. national heat and mass transfer conference; Bombay, 
India (11 Dec 1975). 

The core of a boiling water reactor may see different power 
distributions during its operational life. How some of the typical 
power distributions affect some of the thermal hydraulic parameters 
such as pressure drop minimum critical heat flux ratio, void distribu- 
tion etc. has been studied using computer code THABNA. The 
effect of an increase in the vo Be iow has also been analysed. 
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51513 (INIS-mf—3482) TAPS safety evaluation criteria for 
reload fueling. Mahendra N.; Veeraraghavan, N. (Bhabha Atomic 
Research Centre, Bombay (India)). 1976. 6p. (CONF-7603106—5). 
Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Intersociety conference; Airlie House, Virginia, United 
States of America (USA) (24 Mar 1976). 

To improve operating performance of Tarapur reactors, sev- 
eral pro s are under consideration such as core expansion, 
change-over to an improved fuel design with lower heat rating, 
extension of fuel cycle lengths etc., which have a bearing on overall 
plant operating characteristics and reactor safety. For evaluating 
safety implications of the various proposals, it is necessary to formu- 
late safety evaluation criteria for reload fuelling. Salient features of 
these criteria are discussed. 


51514 (INIS-mf—3483) Extended fuel cycle length for Tarapur 
reactors. Kanchhi, S.; Mahendra, N. (Bhabha Atomic Research 
Centre, Bombay (India)). 1976. ~ (CONF-7603107—4). Dep. NTIS 
(US Sales Oly), PC A02/MF AOl1. 

From Symposium on reactor physics; Bombay, India (1 Mar 
1976). 

2 figures. 

An analytical expression has been derived to relate the cycle 
length, fuel discharge burnup, and core average burnup with a 
number of fuelling operations in a batch fuelling scheme for assessing 
the safety implications of extended fuel cycle lengths in Tarapur 
reactors. For a typical 3 batch fuelling scheme, the equilibrium cycle 
length and the batch discharge fuel burnup are worked out to be 
approximately 6760 MWD/STU and approximately 19,2440 MWD/ 
STU respectively for reload-2 fuel. The safety evaluation criteria 
such as shut down margin, maximum control rod worth in sequence, 
moderator void coefficient of reactivity etc. have been checked and 
found acceptable. 


51515 (INIS-mf—3610) Flow processes during subcooled boiling 
in fuel rod clusters of water-cooled reactors. Ulrych, G. (Technische 
Univ. Braunschweig (Germany, F.R.). Fakultaet fuer Maschinenbau 
und Elektrotechnik). 30 Jan 1976. 126p. (In German). Dep. NTIS 
(US Sales Only), PC A07/MF AO1. 

32 figs.; 1 tab.; 76 refs. Thesis. 

The theoretical fundamentals for the thermohydraulic calcu- 
lation of fuel rod clusters in light water-cooled reactors are present- 
ed with special regard to boiling on fuel rods in unsaturated water. It 
is shown which preconditions concerning the structure of the two- 
phase flow must be met in order to apply the methods of single- 
phase continuum mechanics to two-phase flows. 


51516 (JAERI-M—6399) Calculation of the additional FPs re- 
lease through a defect hole on the cladding of a fuel rod (code 
CODAC-ARFP). Takeda, T. (Japan Atomic Energy Research Inst., 
Tokyo). Feb 1976. 22p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 

To study the additional fission products release Same © 
defect hole (the pin hole), the model and computer code have 
developed. It is able to calculate the released radionuclide yields in 
complex decay chains with simple input. The release behavior of 
fission products depends on the behavior of water (or steam) 
through the hole on the fuel-rod cladding. The mechanism of the 
additional release behavior, not inferred through a visual picture, 
e.g. the behavior after increase of the coolant pressure, is also 
clarified partially. 


51517 (JAERI-M—6541) Build-up and decay of fuel actinides in 
the fuel cycle of nuclear reactors. Tasaka, K.; Kikuchi, Y.; Shindo, 
R.; Yoshida, H.; Yasukawa, S. (Japan Atomic Energy Research Inst., 
Tokyo). May 1976. 167p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A08/MF AOl. 

For boiling water reactors, pressurized light-water reactors, 
pressure-tube-type heavy water reactors, high-temperature gas- 
cooled reactors, and sodium-cooled fast breeder reactors, uranium 
fueled and mixed-oxide fueled, each of 1000 MWe, the following 
have been studied: (1) quantities of plutonium and other fuel actin- 
ides built up in the reactor, (2) cooling behaviors of activities of 
plutonium and other fuel actinides in the spent fuels, and (3) activi- 
ties of plutonium and other fuel actinides in the high-level reprocess- 
ing wastes as a function of storage time. The neutron cross section 
and decay data of respective actinide nuclides are presented, with 
their evaluations. For effective utilization of the uranium resources 
and easy reprocessing and high-level waste management, a thermal 
reactor must be fueled with uranium; the plutonium produced in a 
thermal reactor should be used in a fast reactor; and the plutonium 
— in the blanket of a fast reactor is more appropriate for a 
ast reactor than that from a thermal reactor. 


51518 (NEDO—20566-3) General Electric 
model for loss-of-coolant analysis 


spray distribution. (General Electric Co., San Jose, Calif. (USA). 





NOV. 15, 1977 


Boiling Water Reactor Systems Dept.). Apr 1977. 56p. Electric Co., 
San Jose, CA. 

The core spray sparger designs of the BWR/2 through 
BWR/5 product lines were verified by means of full-scale mock-ups 
tested in air at various flow conditions. In 1974, an overseas techni- 
cal partner of General Electric reported that a steam environment 
changed the individual core spray nozzle patterns when compared to 
patterns measured in air. This document describes preliminary find- 
ings of how a steam environment alters the core spray nozzle 
pattern, and the actions which General Electric is pursuing to 
quantify the steam effects. 


51519 (NEDO—20946A) BWR simulator methods verification. 
Parkos, G.R. (General Electric Co., San Jose, Calif. (USA). Boiling 
Water Reactor Systems Dept.). Jan 1977. vp. Electric Co., San Jose, 
CA. 

The BWR Simulator is the principal core performance evalu- 
ation tool for GE BWR’s. It has been verified by extensive compari- 
son against power distribution and critical data from operating 
BWR’s. This report documents many of the comparisons. 


51520 (NEDO—20953A) Three-dimensional BWR core simula- 
tor. Woolley, J.A. (General Electric Co., San Jose, Calif. (USA). 
Boiling Water Reactor Systems Dept.). Jan 1977. vp. Electric Co., 
San Jose, CA. 

The BWR Core Simulator is a static, three-dimensional coup- 
led nuclear-thermal-hydraulic computer program representing the 
BWR core exclusive of the external flow loop. Provisions are made 
for fuel cycle and thermal limits calculations. The program is useful 
for detailed three-dimensional design and operational calculations of 
BWR neutron flux and power distributions and thermal performance 
as a function of control rod position, refueling pattern, coolant flow, 
reactor pressure, and other operational and design variables. A 
special power-exposure iteration option is available for target expo- 
sure distribution and cycle length predictions. The nuclear model 
consists of finite-differenced, coarse mesh, one group, static diffusion 
theory. Eigenvalue iteration yields the fundamental mode solution. 
This is coupled to static parallel channel thermal-hydraulics contain- 
ing a modified Zuber-Findlay void-quality correlation. Pressure drop 
balancing yields the flow distribution. The mathematical models 
used in the program will be described in general terms. Detailed 
explanation of the use of this program for core design analysis is not 
included. 


51521 (NEDO—21056) N66 SJAE off-gas treatment system. 
Gutierrez, R.J.; Miller, C.W. (General Electric Co., San Jose, Calif. 
(USA). Boiling Water Reactor Systems Dept.). Feb 1977. vp. Elec- 
tric Co., San Jose, CA. 
This document is intended to supply or describe all the 
engineering data and analyses necessary to complete those portions 
of a Preliminary Safety Analysis Report (PSAR) which pertains to 
General Electric's optional N66 Steam Jet Air Ejector (SJAE) Off- 
Gas Treatment System. The document has been structured, as near 
as is practicable, to present the information in the same format as 
that delineated in the “Standard Format and Content of Safety 
Analysis Reports for Nuclear Power Plants.” 


51522 (ORNL/Sub—7015/1) Stress intensities for nozzle cracks 
in reactor vessels. period, January 1, 1976—October 31, 
1976. Smith, C.W.; Jolles, M.; Peters, W.H. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg (USA). Dept. of Engineering 
Science and Mechanics). Nov 1976. Contract W-7405-ENG-26. 26p. 
Dep. NTIS, PC A03/MF A01. 

A series of six frozen stress photoelastic tests was conducted 
to investigate the distribution of stress intensity factor (SIF) along a 
crack which occurred at the juncture of a pipe (nozzle) with a 
cylindrical pressure vessel. Typical photoelastic fringe patterns are 
shown for slices which were taken mutually orthogonal to the flaw 
border and the flaw surface. A typical plot of normalized apparent 
SIF versus square root of normalized distance from the crack tip is 
presented. The variation in SIF along the flaw border is given for all 
six different crack geometries and also the variation of SIF with 
varying a/T is presented. 40 references. 


51523. (PNCT—831-75-01, pp 35-42) Critical experiments and 
analysis on the light water moderated plutonium dioxide-uranium 
dioxide lattices, (8). Measurements of power peaking factors on BWR 
type dioxide-uranium dioxide fuel assemblies. Sasajima, H.; 
Yumoto, R.; Matsumoto, T. (Power Reactor and Nuclear Fuel 
Development Corp., Tokyo (Japan)); Matsuura, S. Jun 1975. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul.-Dec. 1974. 

When recycle plutonium fuel is loaded partially in a light 
water-moderated power reactor, the increase of power 
factor due to the difference in nuclear characteristics between pluto- 
nium and uranium is important in reactor design and operation. The 
JPDR mock-up cores to study on this subject were built in JAERI, 
and the power distributions were measured to obtain the power 
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peaking factors. The core consists of 3.0 wt. % plutonium oxide- 
uranium oxide, 2.6 wt. % uranium oxide, a control rod, a follower 
and poison curtains. Four plutonium assemblies loaded in the core 
center are surrounded by uranium oxide assemblies. The results will 
be useful for the design of the plutonium enrichment distribution in 
plutonium oxide-uranium oxide fuel assemblies. 


51524 (PNCT—831-75-01, pp 8-19) One dimensional et oa 
burnup calculation code, GTB-I, for plutonium dioxide-uranium diox- . 
ide light water lattices. Matsumoto, T.; Yumoto, R. (Power 
and Nuclear Fuel Development pore D5 i (Japan)). Jun 1975. 

In Semi-annual progress Power Reactor and Nucle- 


ar Fuel Developmen opment Corporation, Tokai Works. Jul - Dec 1974. 
The one code, GTB-I, was a 
the analysis of et water lattices. I It _ ss for calculating fast 
neutron spectra, and uses THERMOS thermal neu- 
tron spectra. The thermal cutoff ener, — et chosen to be 1.86 eV. A 
brief flow chart and some special features are presented. Some 
computational results with the code were compared with critical 
experiments and other method of computation (LASER code). 
PDQ-5 was used for the 2-dimensional calculation. The 
results of GTB-1 depletion calculation were also compared with the 
results with the LASER code. It is suggested that more irradiation 
experiments are required for testing the method of burnup calcula- 
tion and the accuracy of the nuclear data. 


51525 (SWECO—7506) Primary containment integrated leakage 
rate testing. (Stone and Webster Corp., Boston, Mass. 
(USA)). Apr 1977. 90p. Stone and Webster Engineering Corp., 
Boston, MA. 

Primary containment integrated leakage rate tests (ILRTs) 
have previously been conducted with a minimum duration of 24 hr. 
However, analysis of data from recent ILRTs has shown that a test 
duration considerably less than 24 hr would have been sufficient. 
This report summarizes these recent ILRTs and analyzes and dis- 
cusses the test results. Test and analytical methods, including the 
LEAKFIT computer program, are also discussed. The conclusion is 
reached that an ILRT with a duration of 6 hr and at least 20 data 
points is sufficient. 


51526 (UCID—17446-5) Mark I 1/5-scale boiling water reactor 
pressure suppression quick-look report. McCauley, E.W.; 
Pitts, J.H. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 10 Jun 1977. Contract W-7405-ENG-48. 103p. Dep. 
NTIS, PC A06/MF AO1. 

The tests conducted on the '/s-scale BWR Mark I pressure 
suppression test facility simulate the three-dimensional transient con- 
ditions that are encountered in a wetwell pressure 
system during a hypothetical loss-of-coolant accident (LOCA). Spe- 
cifically, the Arte (N2)-driven air clearing phase tests discussed 
here were performed to obtain the air/water-induced dynamic verti- 
cal load function and to determine the response of a 90° sector of a 
360° torus structure. 


51527 (UCID—17446-6) Mark I 1/5-scale boiling water reactor 
pressure experiment quick-look report, for test numbers 
3.HXa), 3.3(b), 3.4(a), and 3.4(b) performed on May 3, 1977. Lai, W.; 
Collins, E.K. (comps.). (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 22 Jun 1977. Contract w-7405-ENG-48. 77p. 
Dep. NTIS, PC A05/MF AO01. 

The tests conducted on the 1/5-scale BWR Mark I pressure 
suppression test facility simulate the three-dimensional transient con- 


ditions that are encountered in a wetwell pressure 
system during a hypothetical loss-of-coolant accident (LOCA). Spe- 
cifically; the nitrogen (N2)-driven air clearing phase tests discussed 
here were performed to obtain the air/water-induced dynamic verti- 
cal load function and to determine the response of a 90° sector of a 
360° torus structure. 


ae (UCRL—17446—7) Mark I 1/5-scale boiling water reac- 

tor pressure suppression experiment quick report for test numbers 
2.7, 2.8, 2.9, 2.10, and 2.11 performed on May 12, 1977. oe 
E.W.; Pitts, J.H. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1 Jul 1977. Contract W-7405-ENG-48. 116p. Dep. 
NTIS, PC A06/MF A0O1. 

The tests conducted on the '/s-scale BWR Mark I pressure 
suppression test facility simulate the three-dimensional transient con- 
ditions that are encountered in a wetwell Piet (LOCK) Spe. 
system during a hypothetical loss-of-coolant accident ‘A). Spe- 
cifically, the nitrogen (N2)-driven air c’ hase tests discussed 
here were performed to obtain the air/water-induced dynamic verti- 
cal load function and to determine the response of a 90° sector of a 
360° torus structure. 


51529 Principle of ‘hot wall’ insulation for prestressed concrete 
reactor vessels, Merot, J.P.; Lacroix, R. (Societe d'Etudes des Cais- 
sons Nucleaires, 75 - oe pp 521-531 of In Experience in 
the design, construction, and operation of prestressed concrete pres- 
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sure vessels and containments for nuclear reactors. London; Me- 
chanical Engineering Pub. Ltd. for Institution of Mechanical Engi- 
neers (1976). 

From Conference on experience in the design, pe ecm 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

The principle of the ‘hot wall’ solution for insulation of 
reactor vessels is exposed. This solution seems interesting for the 
light water system and specially for the B.W.R. After a brief 
historical summary, the fundamental choices made (insulating con- 
crete placed between a steel smooth liner and the struct con- 
crete) are described, as well as the consequences resulting for the 
properties required from the constitutive materials, the studies and 
test necessary to ee pyran the feasibility and safety of the solu- 
tion. Special em — to the main tests required to check 
the resistance o the hot liner to buckling and the non-existence of 
dangerous corrosion. Finally, the development program foreseen to 
reach an industrial realization is indicated. 


51530 Proposed design criteria for containments in Germany. 
Schnellenbach, G. (Bochum Univ. (Germany, F.R.)). pp 581-587 of 
= Experience in the design, construction, and operation of pres- 

concrete pressure vessels and containments for nuclear reac- 
va London; Mechanical Engineering Pub. Ltd. for Institution of 
Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

Till now all containments of German nuclear power plants 
have been fabricated in steel. However the nuclear power plants 
Gundremmingen II (KRB II) and Schmehausen II (HTR) will have 
prestressed concrete containments. The construction of these plants 
will probably start in 1975. Containments have to fulfill special tasks 
differing from those of pressure vessels. Because of this, design 
criteria for pressure vessels are not applicable to containments. On 
the other hand normal regulations for prestressed concrete structures 
are insufficient for containments. The containments KRB II and 
HTR are buildings of different types. KRB II is located in the 
interior of the reactor building of the SW-72-type. It is surrounded 
by a thick-walled concrete structure. HTR has the classical shape for 
concrete containments - vertical cylinder with spherical cap. It 
surrounds the reactor-building. The containment has to withstand 
aircraft impact forces. This influences its liner too. Design criteria 
have been developed for both containments, taking into consider- 
ation the special —— of these buildings. Design criteria are 
discussed for service-load conditions, test conditions, various forms 
of accident and for the ultimate load conditions. The influence of 
extreme external loads on the design is described. 


51531 Overview of concrete containment design practice in the 
U.S.A. Stevenson, J.D. (Case Western Reserve Univ., Cleveland, 
Ohio (USA)). pp 9-17 of In Experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for nuclear reactors. London; Mechanical Engineering Pub. 
Ltd. for Institution of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

This paper presents a historical summary of the engineering 
practices and their evolution applied to the design of concrete 
containment structures in the U.S.A. during the period 1965 to 1974. 
It reviews the broad spectrum of concrete containment designs 
developed for the three major Nuclear Steam Supply — 
Pressurized Water Reactor, Boiling Water Reactor and High Tem- 
perature Gas Reactor employed or planned in the U.S.A. during this 
period. The development of deformed rebar and one way prestress 
as well as fully prestressed reinforced concrete containment is dis- 
cussed. Particular attention is paid to base mat-containment shell 
joint design details as well as the design of reinforcement around 
large penetrations and those penetrations subject to large pipe thrust 
loads. In addition to the historical summary, current trends in 
containment design are identified and projections of future develop- 
ments are presented. Finally, potential innovations such as plastic 
liners are discussed. 


§1532 Recent occurrences at nuclear reactors and their causes. 
Scott, R.L.; Gallaher, R.B. Nucl Saf; 18: No. 2, 228-237(1977). 
The ‘safety-related occurrences at U.S. power reactors on 
which reports were received at the Nuclear a he. Information 
Center during November and December 1976 are listed. Docket 
numbers and the dates of the reports are included so that interested 
readers may obtain — of the reports from the Nuclear ~— 
tory Commission's Public Document Room, 1717 H Street, 
Washington, D.C. 
in November 


51533 Selected related occurrences reported 
and December 1976. Casto, W.R. (Oak Ridge National Lab., TN). 
Nucl. Saf.; 18: No. : 238-240(1977). 
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Of the occurrences reported in November and December, 
three are reviewed here because of their uniqueness and/or general 
interest: a salt problem in the switchgear of Millstone 2, flooding in 
the turbine building of Oconee 3, and an inadvertent criticality at 
Millstone 1. 


51534 Operating U.S. power reactors. Cottrell, W.B. (Oak Ridge 
National Lab., TN). Nucl. Saf; 18: No. 2, 241-247(1977). 

A tabulation of salient information about operating power 
reactors is presented and covers the November—December 1976 
reporting period. These data are taken from the monthly “Operating 
Units Status Report” prepared by NRC. Data are presented on 
power generation, unit availabilty, capacity, and forced outage for 
November and 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 51496, 51508, 51509, 51510, 
51517, 51522, 51525, 51531, 51532, 51533, 51534, 51759, 51772, 
51773, 51774, 51775, 51780, 51795, 51846, 51849, 51850, 
51856, 51857, 51858, 51865, 51875, 51888, 51898, 51899, 
51901, 51902, 51903, 51904, 51905, 51907, 51908, 51909, 
51916, 51918, 51919, 51977, 52611 


— Ne si i mag Neutron flux calculations for 

the prediction of radiation damage in a reactor pressure vessel, illus- 
trated by the example of a KWU 1300 MWe PWR reactor. Koban, J. 
(Kraftwerk Union A.G., —~ (Germany, F.R.). Reaktortech- 
nik). 1976. 12p. (In German). ( NF-7609138_-9). Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

From Technical meeting on radiation exposure and damage 
of reactor components outside the reactor core; Stuttgart, German, 
Federal Republic of (F.R. Germany) (23 Sep 1976). 

4 figs.; 7 refs. 

Neutron flux calculations are demonstrated in the example of 
a KWU-1300 MWsub(e) PWR facility. Geometrical models and two 
dimensional power distributions used in fixed source calculations are 
explained. The problem of variable neutron spectra in different 
irradiation positions, which arises in —— radiation damage is 
discussed. A comparison between t fluence values and 
such, obtained by monitor-activity measurements, carried out in 
= a plants already in operations, shows good agreement within 

'% or less. 


51536 tt AP outs 
ry circuit in the Obrigheim 
Seodeaian K.W. (Kernkraftw 


on prima- 
power station a (KWO). 
hein Cb —, b.H., 
Mosbach voy ® 4 R.)). “1976. 1 INF- 


7609 138—8). Dep. NTIS (US Sales Only), pe AOL/MF 2 ron 

From Tetaica meeting on radiation exposure and damage 
of reactor com; its outside the reactor core; Stuttgart, German, 
Federal Republic of (F.R. Germany) (23 Sep 1976). 

1 fig.; 1 tab. 

At KWO in-service inspections are carried through according 
to an inspection pro; coordinated with the experts (of TUeV). 
Because of the existing radiation levels special methods had to be 
developed for performing the non-destructive inspections, and the 
insulation had to be y renewed. Automatic inspection devices 
are presently at a satisf: “a of development for inspections of 
reactor pressure vessels. For other components of the primary 
circuits prototype manipulators are being used. Brittle fracture moni- 
toring of the reactor pressure vessel is done by means of an irradia- 
tion program. 


51537 (AED-Conf—76-660-019) Fundamentals of pressurized 
water reactors, Pt. 2. NSSS with once through steam generators. 
Fickel, O.F. ies fuer Atomkernenergie- 


Dokumentation 

(ZAED), yy idshafen (Germany, FR). 1976. 25 
a 150—31). Dep. NTIS (US Sales Only), PC ‘A02/ME 
From IAEA international training course on nuclear power 
ee and implementation; Karlsruhe, F.R. Germany (6 


36 figs. 


NSSS is a so called ‘two 


arrangement’ with once-through steam 
generator (OTSG). _ bie en 
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51538 (AED-Conf—76-660-045) Pressurized water reactor. Pt. 
1. Meyer, P.J. (Kraftwerk Union A.G., Erlangen (Germany, F.R.)). 
1976. 19p. (CONF-7609150—20). Dep. NTIS (US Sales Only), PC 
A02/MF AOl. 

_ From IAEA international training course on nuclear power 
project pom and implementation; Karlsruhe, F.R. Germany (6 
Sep 1976). 

All components of the PWR primary coolant circuit are 
described: reactor core, fuel assemblies, pressure vessel and its 
internals, steam generator, pressurizer and main coolant pumps. 


51539 (AED-Conf—76-660-061) Nuclear power project planning 
and implementation. Roumiantsev, A.N. (International Atomic 
Energy Agency, Vienna (Austria)). 1976. 10p. (CONF-7609150— 
23). . NTIS (US Sales Only), PC A02/MF AO1. 

; rom IAEA international training course on nuclear power 
project ——s and implementation; Karlsruhe, F.R. Germany (6 
Sep 1976). 

Nuclear power plants are described including: technological 
scheme, cooling circuits, core design, initial load of core, core 
discharging, control and safety, operating regime, economy. Basic 
— characteristics of WWER-440 and WWER-1000 are pre- 
sented. 


51540 (AED-Conf—77-007-000, pp vp,) Calculation of local flux 
and power levels for heterogeneous reactor cores in the framework of a 
nodal coarse-mesh model. Koebke, K.; Wagner, M.R. (Kraftwerk 
Union A.G., Erlangen (Germany, F.R.)). 1977. (In German). 

From Technical meeting on coarse-mesh methods) progress 
in the methods and their application to reactor problems; Erlangen, 
F.R. Germany (25 Jan 1977). 

2 figs.; 8 refs. 

In Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems. Abstracts. 

With regard to the layout of KWU PWR reactors, global 
t:vo- and three-dimensional reactor calculations are carried out using 
the MEDIUM-2, BOXER and IQSBOX codes. The results obtained 
with these codes do not take into account the real heterogeneous 
fuel element structure. In practice, however, statements concerning, 
e.g., the maximum power density in single fuel rods are of interest. 
For a better treatment of this problem, two methods are used which 
are described under the headings ‘modulation’ and ‘flux magnifier’. 


51541 (AED-Conf—77-007-000, pp vp,) Verification of the 
nodal expansion method and the programme MEDIUM-2 by means of 
benchmark calculations and comparisons with experiments in PWR 
reactors. Wagner, M.R.; Finnemann, H.; Koebke, K.; Winter, H.J. 
(Kraftwerk Union A.G., Erlangen (Germany, F.R.)). 1977. (in 
German). 

From Technical meeting on coarse-mesh methods) progress 
in the methods and their on to reactor problems; Erlangen, 
F.R. Germany (25 Jan 1977). 

2 figs. 1 tab.; 8 refs. 
In Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems. Abstracts. 

The f point in verifying the nodal burn-up programme 
MEDIUM.-2 is the direct comparison between theoretical and ex- 
perimental results. Extensive material helps to obtain information on 
the exactness of the — of the reactivity pattern, the radial 
and axial power distributions, the coolant temperature coefficients as 
a function of burn-up, power, and coolant temperature. 


51542 (BAW—10116A) Assembly calculations and fitted nuclear 
data. Gudorf, M.R.; Hanson, G.E.; Lojek, J.R. (Babcock and Wilcox 
Co., yap, ha (USA). Nuclear Power Generation Div.). May 
1977. 48p. and Wilcox, Lynchburg, VA. 

e successful design of a nuclear reactor core requires a 
model capable of showing the effects of many parameters. These 
effects are incorporated into the model in the manner that offers the 
best combination of economy and accuracy. The model can be 
geometrically adjusted to perform a very detailed analysis of a small 
portion of the core or to grossly mock up the entire core in three 
dimensions. The time dependence of isotopic concentrations is calcu- 
lated using depletion chains. The effects of burnup on isotopic cross 
sections are incorporated into the table set input and fitting scheme. 


51543 (GKSS—76/E/58) GENDY-NCS 80: a locally invariant 
dynamics code for evaluation of the NCS-80 primary circuit. Krueger, 
A. (Gesellschaft fuer Kernenergieverwertung in Schiffbau und 
Schiffahrt m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Inst. 
fuer Physik). 1976. 46p. (In German). Dep. NTIS (US Sales Only), 
PC A03/MF AOl1. 

The new flow conduction of the NCS-80 primary circuit 
required the development of new aids for its evaluation. The present 
code is adapted to these new requirements. The new flow concept 
also brings on new physical problems, the pressurizing volume now 
lying only in a bypass and being thus coupled to the main flow of the 
az circuit in a relatively weak manner. The code GENDY- 

CS 89 permits the study of the influence of the coupling functions 
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intensity of bypass and void transfer on the stability properties of the 
system under accident conditions in first approximation. 


51544 (JAERI-M—6631) Effect of the fuel pellets densification 
on the fuel-rod internal pressure. Harayama, Y.; Izumi, F.; Yamada, 
R.; Ishibashi, A. (Japan Atomic Energy Research Inst., Tokyo). Jul 
1976. 18p. (In Japanese). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 


The UO, pellets in a LWR fuel rod are densified by the so- 
called “densification” induced by irradiation, so that the volume of 
pellets decreases. Calculation is made of the effect of increase of the 
plenum volume (the space except for pellets in a fuel rod) upon the 
fuel-rod internal pressure. Neglecting the diffusion absorption of seal 
gas He into the pellets, the present calculation shows that volume 
increase of the plenum results in decrease of the fuel-rod internal 
pressure for PWR’s pressurized fuel-rods at earlier irradiation. 


51545 (KFK-PDV—90) Modelling and simulation of power 
plant processes. Gebert, H.J.; Wilhelm, H.; Zimmermann, H. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Projekt Prozesslen- 
kung mit DV-Anlagen). Nov 1976. 90p. (In German). Dep. NTIS 
(US Sales Only), PC A05/MF AO1. 

The first part of the paper deals with the basic aspects of 
modelling and simulation relating to power plant application, where- 
by the main emphasis is given to the systematic approach for 
obtaining an economical modelling. In the second part the results are 
given obtained with three different types of power plants: (1) DDC- 
controlled coal-fired steam generator, (2) combined cycle unit power 
plant with combustion air supply by gas turbine and forced-air fan, 
(3) pressurized-water reactor power plant with straight-tube-once 
through steam generator. It is evident that all existing dynamic 
problems can be solved with the presented modelling and simulation 
methods. Proposals for an extended economical modelling and opti- 
mum application of simulation are made. 


51546 (KFKI—76-33) Research activity on thermohydraulic 
problems of PWR reactors. Szabados, L. (Kozponti Fizikai Kutato 
Intezet, Budapest (Hungary)). Jun 1976. 28p. Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

The general review of the experimental and theoretical re- 
search works on thermohydraulic investigation of pressurized water 
type reactors being done in the Central Research Institute for 
Physics is given. The main results of the theoretical and theoretical- 
numerical research are summarized. The most important result of the 
past years is the construction of the High Pressure Water Cooled 
Loop (NVH) thermohydraulic loop. Another significant achieve- 
ment was the development of the reactor thermohydraulic program 
system. 


51547 (NP—22041) Testimony before the Connecticut Public 
Utilities Control Authority in hearings on the economics of 
nuclear power. Komanoff, C. (Council on Economic Priorities, New 
York (USA)). 27 Feb 1976. 50p. on Economic Priorities, New York, 
NY. 


A comparative evaluation of the capital costs for the Mill- 
stone-3 nuclear power plant and coal-fired alternatives is presented. 
Conclusions and recommendations are also presented. 


51548 (SGAE—2417) Theoretical studies on the stability of 
steam generators of light water. (Oesterreichische Studiengesellschaft 
fuer Atomenergie G.m.b.H., Seibersdorf. Abt. Mathematik). Jan 
1975. 41p. (In German). (MA—23/75). Dep. NTIS (US Sales Only), 
PC A03/MF AOl1. 

In order to investigate the thermohydraulic stability of steam 
generators used in pressurized water reactors, experiments in hydro- 
dynamic equilibrium and distrubed state have been carried out on an 
experimental loop with the aim of measuring the appropriate quanti- 
ties of the system. A mathematical model has been established to 
describe the physical properties of the steam generator by seven non 
linear differential equations. The first step was to solve the equilibri- 
um state equations in order to find suitable initial state values for the 
dynamic solution of the system. For each suitable solution the time 
dependence of the physical quantities is computed numerically 
(Runge-Kutta-method) by imposing differnet forms of disturbance. 
These values are compared with the results of the experiment. The 
assumption of sine disturbances facilitates the study of the resonance 
of the model, which does agree with the observed results in the 
experiment. 


51549 (TREE-NUREG— 1083) LOFT facility PSS experiments: 
analysis of wet well vertical loads from transient initiation. 
Berta, V.T. (EG and G Idaho, Inc., Idaho Falls (USA)). May 1977. 
Contract EY-76-C-07-1570. 381p. Dep. NTIS, PC Al8/MF AO1. 

Fourteen experiments on the Loss-of-Fluid Test (LOFT) fa- 
cility pressure suppression system (PSS) are analyzed in relation to 
the vertical load generated on the suppression tank in the first 0.5 sec 
of the transient. Variations in principle parameters affecting the 
generation of vertical loads were included in the experiments. The 
internal and external vent submergences are identified from the 





5352 ENERGY RESEARCH ABSTRACTS 


analysis as being parameters which are first order in influencing the 
magnitude of the vertical load. These parameters are geometric in 
nature and depend only on PSS design. Physical parameters of total 
energy input and rate of energy input to the dry well, which 
influence the dry well pressurization, also are identified as being first 
order in influencing the magnitude of the vertical loads. The vertical 
load magnitude is a direct function of these geometric and physical 
parameters. The analysis indicates that a small value in any one of 
the parameters will cause the vertical load to be small and to have 
little dependence on the magnitude of the other parameters. In 
addition, the phenomena of nonuniform nonsynchronized vent inlet 
pressures, which have origins that are either geometric, physical, or 
a combination of both, act as a significant vertical load reduction 
mechanism. 


51550 Trends in the design of pressurized-water-reactor contain- 
ment structures and systems. Mehta, D.S.; Osgood, H.W.; Bingaman, 
A.J.; Buchert, K.P. (Bechtel Power Corporation, Gaithersburg, 
MD). Nucl. Saf.; 18: No. 2, 189-202(1977). 

This article traces the evolution of pressurized-water-reactor 
(PWR) containment design requirements and concepts since the mid- 
1960s; discusses the structures and systems currently being used for 
new plants; and presents tabulated data concerning size and type of 
containment structure, internal design pressure, and safe-shutdown 
ground acceleration values for 127 nuclear power plants. In addition, 
various containment systems, such as fission-product removal, heat 
removal, combustible-gas control, and purge, are briefly reviewed. 
39 references. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 50967, 51130, 51517, 51847, 
51862, 51863, 51881, 51882, 51889 


51551 (AED-Conf—76-275-000, pp 357-360) Properties of gra- 
phitic materials for fuel elements for HTGR and results of 
neutron exposure. Delle, W.W.; Schulze, R.E. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorwerkstoffe 
und Heisse Zellen); Heinrich, B.; Kleine-Tebbe, A. (Hochtempera- 
tur-Reaktorbau G.m.b.H., Juelich (Germany, F.R.)); Heit, W.; Rind, 
W. (Hochtemperatur-Reaktor-Brennelement G.m.b.H. (HOBEG), 
Hanau (Germany, F.R.)). 1976. 

From 76. international meeting on carbon, chemistry, and 
physics technology; Baden, German, Federal Republic of (F.R. 
Germany) (28 Jun 1976). 

6 figs.; 4 refs. 

In Carbon ‘76. 2nd international carbon conference. Preprints. 

Investigations for optimization of the corrosion behaviour and 
the mechanical strength have demonstrated the influence of different 
parameters on the graphitic fuel matrix. The behaviour of fuel 
See is considered as well. Results of neutron exposure are 
reported. 


51552 (AED-Conf—76-275-000, pp 353-356) Graphites suitable 
for in advanced nuclear reactor systems. Fourre, J.; Per- 
nollet, A. (Societe le Carbone Lorraine, 92 - Gennevilliers (France)); 
Delle, W.W.; Haag, G. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.)). 1976. (In German). 

From 76. international meeting on carbon, chemistry, and 
physics technology; Baden, German, Federal Republic of (F.R. 
Germany) (28 Jun 1976). 

5 .; 1 tab.; 3 refs. 

In ‘76. 2nd international carbon conference. rints. 

New isotropic graphites suitable for application in GR 
have been developed and irradiated. The development is based on a 
parametric study with variations in type and amount of binder, 
cokes, mixing, pressing and especially —— temperature 
which had significant influence on the physical properties and the 
irradiation induced changes. 

(AED-Conf—76-275-000, pp 322-325) Irradiation induced 
creep in graphites for H.T.R. applications. Me H. (Stichting 
Energieonderzoek Centrum Nederland, Petten). 1976. 

From 76. international meeting on carbon, chemistry, and 
physics technology; Baden, German, Federal Republic of (F.R. 
Germany) (28 Jun 1976). 

2 ; 4 refs. 

In ‘76. 2nd international carbon conference. Preprints. 

Over the past three years, a large series of radiation creep 
experiments on a variety of nuclear ites utilizing the restrained 

i method have been performed in the H.F.R. at Petten, The 
Netherlands, in the framework of the cooperative Dragon-K.F.A.- 
R.C.N. graphite irradiations. The interpretation of the experimental 
results, as well as description of the creep process by a basal 
dislocation pinning-unpinning model, have shown that the Young's 
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modulus, the irradiation temperature and the neutron flux density are 
important factors determining the radiation creep coefficient. The 
most likely models to explain creep outlined briefly and experimental 
results in comparison with other results are summarized. 


51554 (AED-Conf—76-275-000, pp 361-364) Irradiation induced 
creep in fuel compact materials for H.T.R. applications. Veringa, H.; 
Blackstone, R. (Stichting Energieonderzoek Centrum Nederland, 
Petten); Loelgen, R. (Commission of the European Communities, 
Petten (Netherlands). Joint Nuclear Research Center). 1976. 

From 76. international meeting on carbon, chemistry, and 
physics technology; Baden, German, Federal Republic of (F.R. 
Germany) (28 Jun 1976). 

3 figs.; 4 refs. 

In n ‘76. 2nd international carbon conference. Preprints. 

Restrained shrinkage experiments up to 3 x 107*ncm™?(DNE) 
in the temperature range of 1,200°C on three different dummy 
coated particle fuel compact materials were performed in the High 
Flux Reactor at Petten, the Netherlands. The data were evaluated to 
obtain the steady state irradiation creep coefficient of the —. 
It was found that for the materials investigated, the creep coefficient 
is temperature-dependent, but no clear relationship to the Young's 
modulus could be established. Under certain conditions, this irradia- 
tion-induced plasticity influences the elastic properties, while also 
the creep coefficient increases. This effect coincides with the forma- 
tion and further —— of cracks due to stresses caused by irradia- 
tion shrinkage of the matrix material. 


51555 (AED-Conf—76-275-000, pp 426-429) Further studies of 
the manufacture of graphite matrix fuel bodies by transverse pressing. 
Audebeau, J.P.; Bonucci, A.; Price, M.S.T. (Organization for Eco- 
nomic Co-Operation and Development, Winfrith (UK). High Tem- 
perature Reactor Project). 1976. 

From 76. international meeting on carbon, chemistry, and 
physics technology; Baden, German, Federal Republic of (F.R 
Germany) (28 Jun 1976). . 

4 tabs.; 1 ref. 

In Carbon ‘76. 2nd international carbon conference. Preprints. 

The manufacture of fuel in the form of cylindrical graphite 
matrix fuel bodies using transverse pressing, with certain potential 
advantages, has been developed by the Dragon Project. This work 
aimed at the establishment of a model of the process, thus enabling 
the isolation of the input variables in relation to specified output 
characteristics and extension of the investigations in the high volume 
loading region. 


51556 (AED-Conf—76-275-000, pp 338-341) Performance of the 
AVR fuel elements. Krueger, K. (Rheinische Braunkohlenwerke 
A.G., Koeln (Germany, F.R.)); Wimmers, M. (Arbeitsgemeinschaft 
Versuchs-Reaktor G.m.b.H., Juelich (Germany, F.R.)). 1976. (In 
German). 

From 76. international meeting on carbon, chemistry, and 
physics technology; Baden, German, Federal Republic of (F.R. 
Germany) (28 Jun 1976). 


; 1 tab. 
In Carbon 76. 2nd international carbon conference. Preprints. 
A short characterization is presented of the loads to which 
the AVR fuel elements have been subjected so far. Information on 
the mechanical strength, on the appearance of the surfaces of the 
spheres, and on the retention capacity for fission products is given as 
a result of the trial operation of the fuel elements. 


(AED-Conf—76-275-000, pp 462-465) Reactions of graph- 
ite with hydrogen under HTR-conditions. Nieder, R. (Arbeitsgemeins- 
chaft Versuchs-Reaktor G.m.b.H., Juelich (Germany, F.R.)). 1976. 
(In German). 

From 76. international meeting on carbon, chemistry, and 
physics technology; Baden, German, Federal Republic of (F.R. 
Germany) _ =e 976). 

; 3 re 


In Carbon "76. 2nd international carbon conference. Preprints. 

The main source of hydrogen in the primary circuit of an 
HTR is the diffusion reaction from the steam circuit. The graphite 
corrosion by hydrogen, which produces methane, is a radiolytic 
reaction. The formation of methane can be inhibited by nitrogen. 
Furthermore, the hydrogen causes some exchange reactions. 


51558 (AED-Conf—76-275-000, 9 430-433) Fabrication of 
graphite using vibrational mold- 


ing. Wilhelmi, G.; Weis, A.; Janssen, K. (Sigri Elektrographit 
G.m.b.H., Meitingen (Germany, F.R.)). 1976. (In German). 

From 76. international meeting on carbon, chemistry, and 
physics technology; Baden, German, Federal Republic of (F.R. 
Germany) (28 Jun 1976). 

3 ; 5 refs.. 

In Carbon ‘76. 2nd international carbon conference. Preprints. 

Specimens of fine-grained graphite with dimensions up to 
1,200 mm diameter x 900 mm for application as side reflector and 
core support elements in high temperature nuclear reactors (HTRs) 
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were obtained by vibrational molding. In the course of development, 
the lengthy ‘double green preparation’ technique has been substitut- 
ed by the simple direct vibrating method. The quality currently 
demanded by reactor engineering for large-dimensioned blocks can 
be achieved by this technique. 


51559 (AED-Conf—76-275-000, pp 458-461) Development and 
evaluation of H-451 graphite for LHTGR fuel elements. Engle, G.B. 
(General Atomic Co., San Diego, Calif. (USA)); Juel, L.H. (Great 
Lakes Carbon Corp., New York (USA)). 1976. 

From 76. international meeting on carbon, chemistry, and 
physics technology; Baden, German, Federal Republic of (F.R. 
Germany) (28 Jun 1976). 

In Carbon ‘76. 2nd international carbon conference. 

The development history of grade H-451 graphite by the 
Great Lakes Carbon Corporation in the USA for use as fuel element 
blocks in Large High Temperature Gas Cooled Reactors and the 
most recent results of the characterization and irradiation program at 
the General Atomic Company are presented. 


51560 (AED-Conf—76-275-082) Irradiation induced changes of 

some mechanical properties of a reactor graphite. Haag, G.; Kleist, G.; 

Schiffers, H.; Putsch, F. (Kernforschungsanlage Juelich G.m.b.H. 

(Germany, F.R.). Inst. fuer Reaktorwerkstoffe und Heisse Zellen). 

Leong Pp. (CONF-760679—). Dep. NTIS (US Sales Only), PC A02/ 
AOl. 

From 76. international meeting on carbon, chemistry, and 
physics technology; Baden, German, Federal Republic of (F.R. 
Germany) (28 Jun 1976). 

5 figs.; 1 tab.; 12 refs. 

In a special irradiation arrangement, the increase of the tensile 
strength of a reactor graphite is investigated in the low fluence range 
< 1 x 107 n.cm™? (DNE) by means of the diametral compression 
test. The results are compared with the change of the Young's 
modulus and they are further discussed with regard to UTS results 
from other irradiation tests. 


51561 (AED-Conf—76-556-001) Graphite reflector in HTR with 
pebble bed and OTTO-fueling. Kasper, K.; Petersen, K. (Kernfors- 
————- Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare 
Sicherheitsforschung). 1976. lip. (In German). (CONF-7609138— 


10). ~~ NTIS (US Sales Only), PC A02/MF AO1. 
r 


‘om Technical meeting on radiation exposure and damage 
of reactor components outside the reactor core; Stuttgart, German, 
Federal Republic of (F.R. Germany) (23 Sep 1976). 

9 figs.; 8 refs. 

Due to the concentration of power generation to upper core 
regions - as a result of OTTO-fueling in modern pebble bed HTR - 
the graphite reflector is locally exposed to high load conditions of 
temperature and accumulated fast neutron dose. By providing a 
bypass gas stream graphite temperatures can be lowered without the 
cost increase combined with dose reduction measured in outer core 
regions. Also the stresses in the reflector blocks are reduced resona- 
bly. This allows for a lifetime layout which is supported by the 
possible removability of the reflector. As there are no major design 
changes n as well for the reflector cooling as for removabil- 
ity an optimal solution for pebble bed HTR is achieved. 


51562 (AED-Conf—76-556-012) Reactor radiation damage on 
graphite. Budke, J.; Theymann, W. (Hochtemperatur-Reaktorbau 
G.m.b.H., Mannheim (Germany, F.R.)). 1976. 46p. (In German). 
(CONF-7609138—4). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 

From Technical meeting on radiation exposure and damage 
of reactor components outside the reactor core; Stuttgart, German, 
Federal Republic of (F.R. Germany) (23 Sep 1976). 

23 figs.; with refs. 

The core of a HTR essentially consists of graphite materials 
which serve as structure material and simultaneously as moderator 
or reflector material. The moderating and reflection process individ- 
ually consists of collision processes betwecn neutrons and C atoms. 
This causes disturbances in the graphite lattice, resulting in changes 
in its properties. These property changes are considerable in the 
HTR with cold temperatures above 250°C. The paper describes 
the processes and their consequences. 


(CEGB-RD/B/N—3689) Results of “scanning 
measurements on Windscale AGR Mk4/S46 and implications 
for civil AGRs. Dawson, J.T. (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.). Dec 1976. 32p. Dep. NTIS 
(US Sales Only), PC A03/MF AOl. 

Axial rating distributions in a WAGR fuel stringer were 
determined retrospectively using the measured gamma count rates 
from five fission products after cooling times of 70 to 100 days. The 
results from all five isotopes were in general agreement with predic- 
tions using the Windscale code CAMPARI, but revealed mutually 
consistent discrepancies with prediction near the top axial reflector. 
The measurements were conducted to test the gamma-scanning 
apparatus and methods of analysis in preparation for the post irradia- 
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tion examination of CAGR fuel. It was concluded from the results 
that accuracies of +- 2% to +- 3% (1 sigma) should be attainable in 
the determination of relative ratings using the measured gamma 
count rates from the isotopes '°Ba, '*Ru, Zr, '*Ce and 1°"Cs. 


51564 (CEGB-RD/B/N—3870) Ratio between the decay heat 
output and activity content of discharged magnox fuel. Davies, B.S.J. 
(Central Electricity Generating Board, Berkeley (UK). Berkeley 
Nuclear Labs.). Jan 1977. 8p. Dep. NTIS (US Sales Only), PC A02/ 
MF AOl. 

Values of the ratio between activity and heat production rate 
have been calculated for magnox fuel irradiated to 3500 and 8000 
MW4d.Te™? and for cooling times of 100, 200 and 500 days. Results 
are expressed in terms of both MeV.decay~' and MCi.KW~*. The 
results indicate that: for these irradiation and cooling conditions 21 
nuclides account for over 99% of the total activity; the calculated 
values show only small variations with burn-up and cooling time, 
although the mean energy per decay does fall slightly at 500 days 
cooling: so for many purposes a median value of 0.63 MeV.decay~* 
(0.27 MCi.MW~') may be used; the calculated values have standard 
deviations ranging from 2.6% at 100 days cooling to 9% at 500 days 
cooling. 


51565 (GA-A—13010A(Ammend.3)) General Atomic quality as- 
surance program. (General Atomic Co., San Diego, Calif. (USA)). 
Apr 1977. vp. (GA-LTR—11(Ammend.3)). Atomic Co., San Diego, 
CA. 


This report establishes the General Atomic HTGR Quality 
Assurance Program from which the General Atomic Quality Assur- 
ance Manual will be prepared and implemented, and provides the 
basis of the Quality Assurance Program implemented at General 
Atomic Company during the —. procurement, manufacturing, 
construction, and testing phases o' led nuclear reactor sys- 
tems. 


51566 (GA-A—14311) Large closed-cycle gas turbine plant. Mc- 
Donald, C.F. (General Atomic Co., San Diego, Calif. (USA)). May 
1977. Contract EY-76-C-03-0167-046. 265p. (CONF-770540—1). 
Dep. NTIS, PC A12/MF AOl. 

From AGARD lecture series on closed-cycle gas turbines; 
Brussels, Belgium (9 May 1977). 

A most challenging and interesting application of the closed- 
cycle gas turbine for electrical power generation is a plant with a 
high temperature gas cooled reactor GR) as the heat source, and 
this paper presents the design studies for a 1200 MW(e) plant. The 
GT-HTGR plant combines the existing HTGR core with a closed- 
cycle helium gas turbine power conversion system which operates 
on the same anion used as the reactor coolant. In this series of 
lectures a summary is given of the design evolution for a large 
nuclear closed-cycle gas turbine =i study by the General 
Atomic Company for U.S. utility central stations. The presentation 
includes a background on closed-cycle gas turbines, the incentives 
for the GT-HTGR, cycle selection, plant configuration studies, 
performance, selection of a reference plant design, component design 
activities, and a description of the waste heat binary power plant. 
Included also are davelogment and testing alternatives, and related 
international programs in the closed-cycle gas turbine field. 


51567 (GA-A—14359) Study of fuel block collision in HTGR 
core. Tzung, F.K. (General Atomic Co., San Diego, Calif. (USA)). 
Mar 1977. Contract EY-76-C-03-0167-051. 21p. (CONF-770807—1). 
Dep. NTIS, PC A02/MF AOl. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America (USA) (15 Aug 1977). 

In analyzing .he response of loosely stacked hexagonal blocks 
during a seismic event in the High-Temperature Gas Cooled Reactor 
(HTGR), a spring-mass-damper model was used to approximate the 
velocity and the impact configuration of core blocks and a finite 
element model was used to estimate the dynamic stress, the coeffi- 
cient of restitution, and the contact time for the impact of two or 
more blocks. The latter approach is discussed. 


51568 (GA-A—14369) Removal of primary circuit components 
from the Peach Bottom HTGR. (Catalytic, Inc., Philadelphia, Pa. 
(USA)). Apr 1977. Contract EY-76-C-03-0167-056. vp. Dep. NTIS, 
PC A08/MF AO1. 

Subsequent to shutdown of the Peach Bottom High-Tempera- 
ture Gas-Cooled Reactor for decommissioning, steam generator and 
primary circuit ducting samples were removed for subsequent evalu- 
ation and design methods verification. Component removal site 
work commenced with establishment of restricted access areas and 
installation of controlled a tents to retain relative humidity 
at less than 30 percent. A mock-up room was established to test and 
develop the tooling and train operators under simulated working 
conditions. Primary circuit ducting samples were removed by tre- 
panning, and steam —— access was achieved by a combination 
of arc gouging and grinding. Steam generator tubing and other 
samples were removed by internal cutting and side grinding. The 
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special tooling used was devel by Power Cutting, Inc., under 
subcontract to Catalytic, Inc. ughout the component removal 
phase, strict — physics, safety, and quality assurance programs 
were implemented 


51569 (GA-A—14383) ee and Systems Development 
Program. Quarterly progress report for the period ending March 31, 
1977. (General Atomic Co., San Diego, Calif. (USA)). Apr 1977, 
en EY-76-C-03-0167-PRJ-50. 64p. Dep. NTIS, PC A04/MF 
AOl. 

During the current quarter work under this program was 
continued in three major areas: (1) component and structural materi- 
als, (2) thermal barrier studies, and (3) reactor internals studies. The 
objectives of these tasks are to provide a data base for the properties 
of materials used in the construction of important noncore compo- 
nents of the HTGR and to demonstrate the adequacy of the pera 
barrier and reactor internal design. 


51570 (GA-A—14386) Fort St. Vrain surveillance and testing 
program. Quarterly ae ye ys for the period ending March 31, 
1977. (General Atomic yd San Diego, Calif. (USA)). Apr 1977. 
Contract EY- 76-C-03-0167-052. 29p, Dep. NTIS, PC A03/MF AO1. 

ublication continues quarterly report series on Fort 
St. Vrain (FSV) Surveillance and Testing. The program will per 
form post-startup tests on FSV plant components and wanes t to 
increase our knowledge of operating characteristics of large 
HTGRs. This report contains a s of the findings made 
uwo. extended power run at 28 percent thermal power and 73 

e). 


51571 (JAERI-M—6714) Design study of block-pin type fuel for 
experimental VHTR (EVHTR) core. Ikushima, T.; Hirano, M_.; 
Suzuki, K.; Kurashige, T.; Kuroi, S. (Japan Atomic Energy Re- 
search Inst., Tokyo). 1976. 40p. (In Japanese). Dep. S (US 
Sales Only), PC A03/MF AO1. 

In MARK-II core designs of EVHTR, the minimum Reyn- 
olds number in the core is about 2600 and is not satisfactory for the 
thermal performance. Different cores and fuels have bec.. investigat- 
ed to improve the thermal characteristics. The following were 
revealed: (1) Reynolds number rises to 5,000 with hollow fuel rods, 
if high control-rod reactivity worth in the core is allowed. (2) 
Reynolds number rises to 15,000 with annular fuel rods, if laminar 
flow in the outer cooling channel is allowed. (3) Reynolds number 
rises to 10,000 with semi-pin fuel, if er temperature of the fuel 
of the EVHTR core can 


block is allowed. Higher Reynolds num! 

thus be attained under some undesirable conditions. In the MARK- 

III core Solan, therefore the compromise of low control-rod worth, 
lo 


non-laminar flow and lower block temperature, following MARK-I 
and MARK-II is retained, but the minimum Reynolds number is 
increased to 3,580 because of the reduction in number of fuel rods 
(from 1,251 in MARK-II to 813 in MARK-III). 


§1572 (JAERI-M—6717) Irradiation behavior of coated fuel par- 
ticles. II. Irradiation in JMTR 71F-7A capsule. Iwamoto, -s 
Fukuda, K.; Kashimura, S.; Kikuchi, A. (Japan Atomic Ener, 
Research Inst., Tokyo). rey 33p. (In Japanese). Dep. 
(US Sales Only), PC A03/MF AOl 

First irradiation examination of reference coated fuel particles 
for VHTR was carried out by 71F-7A capsule with use of J-12 
irradiation hole in JMTR. The main purpose of the irradiation is to 
examine the irradiation stability of the reference particles fabricated 
in Japan in 1971. The capsule was irradiated during No.17-No.18 
Reactor Cycle (October 1972 - December 1972) in which effective 
irradiation time was 43 days. As for irradiation conditions, the 
irradiation temperature of the particles located in the maximum 
temperature cell was 1180 °C and that of the particles in the 
minimum one was 1040°C, fuel burn-up 2.02-1.78% FIMA, and fast 
neutron dose max. 2 x 10 n/cm* (E<0.18 Mev). After irradiation, 
the coated fuel icles were examined in surface appearance, 
ceramography X-ray microradiography, = the fission product 
behavior in the les was also studied. From this irradiation 
examination, the following results were obtained: (1) Coating layer 
failure was found between 1% and 0.3% by surface appearance 
observation; (2) No reaction between UO: kernel and coating layers 
was observed; (3) Deterioration of the coating layers, cularly 
SiC layer, of unfailed particles was hardly noticed; (4) and the 
retention of fission products within unfailed particles was good. 


51573 (JAERI-M—6739) Measurement and calculation of the 
critical masses of graphite moderated, 20%-enriched a loaded 
cores. Akino, F.; Kaneko, Y.; Kitadate, K.; Kurokawa, R.; Yasuda, 
H. (Japan Atomic Ener; Research Inst., Tokyo). Oct i976. 27p. (In 
apap. Dep. NTIS od Sales ome PC A03/MF AOI1. 

Critial masses of the 20%-enric ite moderated SHE 
assembly ge hy pe pee oh core - 
oes, The C/U atomic ratio in the core, ion is from 2226 to 
6628 in c ing combination of fuel and ite disks. The seven 
cores are cyli , Surrounded with a ro reflector, 
Sai es eteplican dh des chee tended ead ils tenet nk 


ERA VOL. 2, NO. 21 


another with an annular core having inner and outer radial graphite 
reflectors. Calculation of the critical masses was made with 34-group 
one-dimensional diffusion computer code TUD, assuming that the 
core region is homogeneous for neutron transport calculation. The 
owe constants for thermal neutrons were determined by an ordi- 

procedure considering the spatial dependence of neutron ther- 
culation in use of Young and Koppel’s scattering kernel (ENDF/ 
A) for graphite, with computer codes PIXSE and TUD. The abso 
tion and fission cross sections of *°°U, 7°*U and C are from ENDF/ 
B-III file. he ithermal energy region from 10 MeV to 0.683 eV is 
in 33 pithermal group constants were calculated with 
FAXS on from GAM-I file. The resonance absorption and 
fission integrals of ***U and ***U were calculated with RICM code. 
Agreement in the critical masses between measurement and calcula- 
tion is good, the discrepancies being 2.6% on average and 4.4% in 
maximum. In conclusion, the calculational technique used is ade- 
quate for predicting critical masses of the graphite moderated cores, 
loaded with 20%-enriched uranium, such as the present semi-homo- 
geneous cores of SHE-5 -- SHE-9. 


51574 (Juel—1351) Quick computational procedure for the as- 
sessment of xenon stability in HTR studies. Rydin, R.A. 
(Kernforsch lage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorentwicklung). Oct 1976. 24p. Dep. NTIS (US Sales Only), 
PC A02/MF AOl1. 

A simple computational procedure, based upon the lambda- 
mode method, has been developed which facilitates a quick assess- 
ment of the azimuthal stability of HTR pebble-bed reactor —- 
with respect to xenon-induced spatial power oscillations. e 
method is conservative in the sense that the stabilizing effects of 
thermal feedback have not been included; however, the magnitude 
of the feedback effect can be estimated easily. Any depletion code 
which can transfer number densities and cross sections to the EX- 
TERMINATOR code can be used as the source of the reactor 
model. By performing a flux and an adjoint calculation in RZ 
geometry, the effective flux level eta and other needed core-aver- 
aged values are obtained; at the time an input deck for R theta 
calculations is produced. Two subsequent R theta calculations in 1/4 
core geometry are necessary to obtain the eigenvalue separation 

ter ©. The core operating point and locus is then read from 
printed (eta, ©) curves. The method has been applied to several 
different 3,000 MWT HTR designs which use various fuel loadings 
and fuel cycles. 


51575 (Juel—1i354) Stress calculations in block-type fuel ele- 
ments. Diemont, W. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Reaktorwerkstoffe und Heisse Zellen; Tech- 
nische Hochschule Aachen (Germany, F.R.)). Oct 1976. 93p. (In 
Gu, Dep. NTIS OSS Sales 3 Only), PC A0S/MF AOI. 
Sons 2 2 tabs.; 35 refs., 
The thermal and oe oo induced stresses in block-type 
fuel elements of different geometries as well as different fabrication 
processes material behaviour have been studied. For these 
calatetions the Finite-Element computer code STAGT was used 
and improved. Three cases were studied in which the maximum 
operating temperature of the fuel sticks reaches up to ae at 
start of irradiation, while at the end of the burn-up period the 
temperatures around the cooling channels were as low as 700°C. 
The effect of the superposition of the local and the global tempera- 
ture distributions can be recognized also in the stress profile. If the 
irradiation temperature is higher than 800°C the thermal strains are 
reduced and c ed into negative strains due to the irradiation 
induced shrinkage. At lower temperatures, the gradient of the irra- 
diation induced strains changes it’s sign, such that at the end of the 
irradiation the stress profile resembles the one calculated at the start 
of irradiation. A material stress factor has been defined, which 
enables an estimation of the described irradiation behaviour. This 
method can easily be applied for parametric studies of material data. 
51576 Thermal insulation for high 
T.; Ueno, Y.; Suzuki, N.; i . (Kai 
Heavy Industries Ltd., Kobe (Japan)). FAPIG (Tokyo); No. 79, 16- 
23(Nov 1975). (In Japanese). 
Concerning internal insulator used at high temperature 
such as high-temperature oe ae cooled reactors, the gas evolved from 
insulator is first ibed. Then, the instances of the internal insula- 
tion structure and also their thermal insulation characteristics are 
explained. Finally, the desirable insulation structures are presented. 
Rise in the thermal conductivity of insulation structures is caused by 
natural convection and bypass flow in the gap, as well as radiation 
heat. So, the countermeasures to them are necessary. 


51577 Design and construction of the PCPV for the 300 MWe 
THTR nuclear power station in West . Bremer, F. (Krupp 
(Friedr.) G.m.b.H., Essen (Germany, F.R.)). pp 305-316 of In Expe- 
— construction, and operation of prestressed 

aS vessels and containments for nuclear reactors. 
an echanical Engineering Pub. Ltd. for Institution of Me- 
chanical Engineers (1976). 
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From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

In July 1972 the order was placed in Germany for the first 
PCPV comprising concrete structure, liner, cooling system and 
insulation to a consortium under the direction of KRUPP UNIVER- 
SALBAU. The —- concrete structure itself was designed 
and constructed by this company. Extensive tests were carried out 
on the limestone concrete to establish all the physical properties. 
Special efforts were made to produce a mix which was both pumpa- 
ble and generated a minimum amount of heat of hydration. As a 
departure from normal practice, the cylindrical parts of the vessel 
are constructed in complete rings up to 2m in height and of the full 
wall thickness. Experiments showed that, for this method of con- 
struction, the temperature difference between the old and the new 
concrete should not be allowed to exceed 5°C. To achieve this, ice 
cooled water is used in the concrete mix and, in the summer time, 
liquid nitrogen is added at the time of mixing. The thermal behavior 
of the concrete has been monitored throughout the construction 
period. A novel construction feature worth mentioning is that the 
internal insulation and parts of the core structure were already 
erected before the construction of the concrete cylinder was com- 
plete. This was achieved by providing a temporary closure at the top 
of the cylinder to maintain clean conditions below. The overall stress 
calculations and the detailed stress pattern for the lower half of the 
vessel were carried out by using an axi-symmetric computer pro- 
gram but, for the upper half of the cylinder, a three-dimensional 
analysis was necessary (due to its geometric arrangement). To prove 
the safety of the vessel a structural model was used from which the 
mode of failure was found using a kinematic chain and thus the 
— a safety established. A secondary line of safety is the integrity 
of the liner. 


51578 Operator's view of the first seven years service of the 
concrete pressure vessels at Oldbury-on-Severn power station. Brown, 
V.; Bland, A. (Central Electricity Generating Board, Oldbury-on- 
Severn (UK)). pp 435-442 of In Experience in the design, construc- 
tion, and operation of prestressed concrete pressure vessels and 
containments for nuclear reactors. London; Mechanical Engineering 
Pub. Ltd. for Institution of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

Seven years’ operating experience has now been gained on 
the Central Electricity Generating Board's first concrete pressure 
vessels at Oldbury-on-Severn Power Station. The paper discusses 
from the operator's point of view the problems that have arisen in 
meeting the requirements of operation, inspection and maintenance. 


51579 Wire winding of Hartlepool and Heysham reactor pressure 
vessels. Brunton, J.D.; Thomas, W.D. (Taylor Woodrow Construc- 
tion Ltd., Southall (UK)). pp 217-228 of In Experience in the design, 
construction, and operation of prestressed concrete pressure vessels 
and containments for nuclear reactors. London; Mechanical Engi- 
— Ltd. for Institution of Mechanical Engineers (1976). 

rom Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

The advantages of wire winding as a means of applying 
circumferential prestress to structures were fully exploited by the 
development of a system for use on the prestressed concrete pressure 
vessels housing the nuclear reactors at the Hartlepool and Heysham 
Power Stations. The basic development was directed towards pro- 
ducing a system which not only met a very high standard of 
technical specification but also produced an efficient, quick and 
reliable operation under site conditions. Full scale development 
proving, followed by long term endurance running in association 
with laboratory testing, ensured that these aims were very success- 
fully accomplished. 


51580 Construction experience on PCRV liners at Fort St. Vrain. 
Cliff, J.O. (Pittsburgh-Des Moines Steel Company, Warren, Pa. 
(USA)); Wunderlich, R.G. pp 389-395 of In Experience in the 
design, construction, and operation of prestressed concrete pressure 
vessels and containments for nuclear reactors. London; Mechanical 
ro Pub. Ltd. for Institution of Mechanical Engineers 
ql 


From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

The construction of the steel liners for the Fort St. Vrain 
restressed concrete reactor vessel presented many unique problems 
or which techniques were developed to satisfy the rigid specifica- 

tion requirements. The PCRV cavity liner was fabricated from 
1.9cm carbon steel plate. The liners were partially fabricated by 
a Moines Steel Company at their Pittsburgh manufac- 
turing facility. The liners were then shipped by rail to within 
approximately five miles of the jobsite and then trucked the remain- 
ing distance. The construction techniques, dimensional control, con- 
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crete support and testing utilized on the Fort St. Vrain project are 
—— in detail and demonstrate the flexibility of the PCRV for 
ield construction. 


51581 Design, commissioning and operation of Hinkley Point 'B’ 
AGR power station pressure vessel insulation, Colquhoun, J.; David- 
son, J.; Bolton, A.D. (Nuclear Power Group Ltd., Risley (UK)). pp 
101-109 of In Experience in the design, construction, and operation 
of prestressed concrete pressure vessels and containments for nuclear 
reactors. London; Mechanical Engineering Pub. Ltd. for Institution 
of Mechanical a (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

The paper describes the basic design of insulation as used at 
Hinkley Point 'B’ Advanced Gas Cooled Reactor (AGR) Power 
Station, together with variations of the design to suit the require- 
ments of the different areas of the reactor. Results of commissioning 
tests and modifications resulting therefrom are discussed. 


51582 Design and construction of the prestressed concrete boiler 
closures for the Hartlepool and Heysham pressure vessels. Crowder, 
R. (Taylor Woodrow Construction Ltd., Southall (UK)); Howells, 
R.M.; Paton, A.A. pp 145-157 of In Experience in the design, 
construction, and operation of prestressed concrete pressure vessels 
and containments for nuclear reactors. London; Mechanical i- 
neering Pub. Ltd. for Institution of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

At a relatively late stage in the station — the boiler 
closures for the reactor vessels at Hartlepool and Heysham were 
changed from steel to prestressed concrete. This paper sets out the 
criteria which were finally evolved for the new style of closure and 
describes the way in which the prestressed concrete closure’s parts 
were designed to satisfy these criteria. With both the civil and 
mechanical components of the closure having their own specific 
requirements, close co-operation was necessary between these disci- 
plines to ensure that a compatible and practical closure design 
resulted. This close interrelationship has been carried through into 
the construction stage and a special concreting and prestressing 
factory has been built adjacent to the works of the mechanical 
component fabricator. This enabled an optimum manufacturing 
cycle to be followed and the important aspects of this are described 
in the paper. 


51583 Combination arrangements of nuclear reactor plants having 
high-temperature, gas-cooled reactors. Tolubinskii, V.I.; Nesterenko, 
V.B.; Minyailenko, N.A. (Inst. of Tech. and Thermophysics, Kiev). 
Teplofiz. Teplotekh.; No. 31, 3-7(1976). (In Russian). 

* It is shown that for further development of nuclear power it 
is suitable to create highly efficient, combination, atomic energy 
units, in which the first high-temperature cycle operates with helium 
as the heat transfer agent and working fluid, while the second cycle 
is based on chemically reacting — systems. A theoretical 
arrangement is presented of a high-temperature, combination, 
atomic-energy plant with a helium reactor. 1 figure, 6 references. 


51584 Outline of 800 MWe HTGR project in Japan. Hirata, A. 
—_ woe? ee O10 G a oo Genshir- 
yoku Kogyo; 22: No. 3, 22-34(Mar . (In Japanese). 

The basic design of an 800 MW HTGR designed by General 
Atomic Company (GA) was modified from the viewpoint of aseis- 
matic construction. Particularly, the restricting construction for sup- 
porting a reactor core, the supporting construction of a PCRV, and 
a fuel handling facility were studied. The principle of such study was 
based on the following conditions: (1) the reactor-housing building 
shall be an independent building, (2) the auxiliary building for the 
reactor and the control building shall be the construction of most 
advantageous dynamic behavior, (3) the floating foundation at the 
time of dynamical analysis may be allowed, if the response and 
characteristics by non-linear analysis are not questionable. The fol- 
lowing points were modified after the study. The mat foundation of 
the reactor housing was made larger, and the penetration building 
was made in one body with this base. The t of the supporting 
construction of a PCRV was changed to wheel type. The thickness 
of PC containment vessel was made larger than original one. The 
base of the auxiliary building and the base of the control buildi 
were incorporated. Number of spring packs was increased from 21 
to 330. The height of permanent reflector was reduced. The diame- 
ter of periphery of the core supporting post was increased from 7-3/ 
4 inches to 9 inches. The horizontal restriction mechanism was 
constructed with bi-linear springs. 


51585 (GERHTR—170) Brittle-fracture statistics for determin- 
ing the strength of fuel particle coatings. Bongartz, K.; Schuster, H. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorwerkstoffe und Heisse Zellen). Apr 1976. Translation of 
JUL—1291. 44p. Dep. NTIS, PC A03/MF AO1. 
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Work performed under United States—German High Tem- 
perature Reactor Research Exchange Program. 

Two influences on characteristic strength values of brittle 
materials were investigated: the specimen number which is limited in 
the laboratory by practical reasons and the procedure for fitting the 
Weibull formalism to experimental results. The study was performed 
with respect to the ouleaten of the strength of coatings of HTR- 
fuel particles under the assumption tht the Brittle Ring Test is used 
for its measurement. Strength values following Weibull Statistics 
were produced artificially to simulate experimental results. The 
applicability of the following methods was studied to get best fits of 
the Weibull parameters to these values: the least square fit (LSF) 
assuming the existence of a non zero minimum stre! — of sigma/sub 
u/, the LSF assuming sigma/sub u/ = 0, the McClintock method 
with sigma/sub u/ not equal to 0, and the Rowley method with 
—— u/ = 0. If sigma/sub u/ not equal to 0 is postulated, none 

these — methods gives reasonable results. If sigma/sub u/ = 
is assumed, the LSF and the Rowley method work satisfactorily. 
The relation ‘of the scatter of strength values and Weibull parameter 
to the specimen number is determined. 


51586 (GERHTR—171) Porosity determination on pyrocarbon 
by means of automatic quantitative image analysis. Koizlik, K.; Uh- 
lenbruck, U.; Delle, W.; Hoven, H.; Nickel, H. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, FR). Inst. fuer Reaktorwerkstoffe 
und Heisse Zellen). May 1976. Translation of JUL—1294. 104p. 
Dep. NTIS, PC A06/MF AO1. 

Work performed under United States—German High Tem- 
perature Reactor Research Exchange Program. 

For a long time, the quantitative image analysis is well known 
as a method for quantifying the results of material investigation 
basing on ceramography. The development of the automatic image 
analyzers has made it a fast and elegant procedure for evaluation. 
Since 1975, it is used in IRW to determine easily and routinely the 
macroporosity and by this the density of the pyrocarbon coatings of 
nuclear fuel particles. This report describes the definition of measur- 
ing parameters, the measuring procedure, the mathematical calcula- 
tions, and first experimental and mathematical results. 


51587 (GERHTR—172) Deposition of pyrocarbon from C,H.— 
Cs;He—Ar gas mixtures: coating under adiabatic conditions. Gyarmati, 
E.; Gupta, A.K.; Puetter, B. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorwerkstoffe und Heisse 
Zellen). Jul 1976. Translation of JUL-1317. 45p. Dep. NTIS, PC 
A03/MF AO1. 

Work performed under United States—German High Tem- 
perature Reactor Research Exchange Program. 

This study describes the d ition of pyrocarbon in a 55 mm- 
diameter fluidized bed reactor without heat exchange from a mixture 
of ethyne propene and argon gas based on thermodynamical calcula- 
tions. 


51588 Method for the fabrication of nuclear fuel bodies. Davis, 
D.E.; Leary, D.F. (to General Atomic Co). German(FRG) Patent 
2,601,767/A/. 22 Jul 1976. 17p. (In German). 

According to the method, graphite particles are treated with 
a liquid impregnating agent containing heat-hardenable resin com 
nents; the ony ry Ling particles are mixed with nuclear fuel saan, 
and a nuclear fuel y is formed by binding the mixture of 
into a cohesive mass by means of a carbon-contained binder. The 
claim concerns the details of the process. 


51589 Competitively priced hydrogen via high-efficiency nuclear 
electrolysis. Escher, W.J.D.; Donakowski, T.D. (Institute of Gas 
Technology, Chicago, Iil. (USA)). Int. J. Hydrogen Energy; 1: No. 4, 
389-399(1977). 

From 1. World hydrogen energy conference; Miami Beach, 
USA (Mar 1976). 

A fully dedicated nuclear-electrolytic hydrogen-production 
facility based on advanced (1985) technology, has been synthesized 
and assessed at the conceptual level. The facility integrates (1) an 
HTGR operating a binary shaftpower-extraction cyc ee 980°C 
(1800°F) top temperature, (2) direct d.c. electricity generation via 
acyclic generators, and (3) gee on density, high-pressure elec- 
trolyzers based on the solid polymer electrolyte approach. All 
subsystems are close-coupled and optimally interfaced. Pipeline- 
pressure hydrogen and coproduct oxygen are produced at kPa 
(1000 psi). On consistent costing bases, the me facility concept 
was found to provide hydrogen costs that were approximately half 
those associated with conventional, contemporary-technology nucle- 
ar electrolysis. nee costs were $4.81/GJ ($5.07/million 
Btu) vs $9.36/GJ ($9.88/million Btu). The nuclear heat-to-hydrogen 
energy conversion efficiency for the advanced system was estimated 
as 43%, vs 25% for the baseline present-day approach. 


51590 Status of helium-cooled nuclear power systems. Melese- 
d'Hospital, G.; Simnad, M. (General Atomic Co. San Diego, CA). 
Energy (Oxford); 2: No. 3, 211-239(Sep 1977). 
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Helium-cooled nuclear power systems offer a great potential 
for electricity generation when their long-term economic, environ- 
mental, conservation and energy self-sufficiency features are exam- 
ined. The high-temperature gas-cooled reactor (HTGR) has the 
unique capability of providing high-temperature steam for electric 
power and process heat uses and/or high-temperature heat for 
endothermic chemical reactions. A variation of standard steam 
cycle HTGR is one in which the helium coolant Sowe directly from 
the core to one or more closed cycle gas turbines. The effective use 
of nuclear fuel resources for electric power and nuclear process heat 
will be greatly enhanced by the gas-cooled fast breeder reactor 
(GCFR) currently being a A GCFR using thorium in the 
radial blanket could generate sufficient U-233 to supply the fuel for 
three HTGRs, or enough plutonium from a depleted uranium blan- 
ket to fuel a breeder ting eed expanding at about 10% per year. The 
feasibility of utilizing helium to cool a fusion reactor is also dis- 
cussed. The status - helium-cooled nuclear energy systems is sum- 
marized as a basis for assessing their prospects. 50 references. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 52611 


51591 (CS-INIS—14) Reactivity effects in reactor KS-150 oper- 
ation. Reactor operating manual, physical part. Rana, S.B.; Kmosena, 
J.; Valovic, J. (Atomova Elektraren Bohunice, Jaslovske Bohunice 
(Czechoslovakia)). May 1975. 114p. (In Slovak). Dep. NTIS (US 
Sales Only), PC A06/MF AO1. 

Available from Atomova Elektraren, Jaslovske Bohunice, 
Czechoslovakia. 

The effects of the power operation of the KS-150 reactor on 
reactivity are analyzed and reactivity coefficients for forecasting 
reactivity excess are shown. Coefficients for determining reactivity 
changes with fuel and heavy water temperatures and coolant pres- 
sure and temperature are given. The effects are shown of light water 
and aluminium corrosion inhibitor present in heavy water on reactiv- 
ity. The effects of various power regimes on '**Xe and ‘*°Sm fission 

roducts poisoning are analyzed in detail. The effects are given of 
uel burnup pe of charging and discharging fuel elements of various 
degrees of burnup on reactivity. 


51592 (CS-INIS—15) Evaluation of in-core neutron flux and 
field measurements the second period of power 
commissioning of the KS-150 reactor. Rana, S.B.; Pecho, J. (Atomova 
Elektraren Bohunice, Jaslovske Bohunice (Czechoslovakia)). 1975. 
63p. (In Slovak). Dep. NTIS (US Sales Only), PC A04/MF AOl. 
Available from Atomova Elektraren, Jaslovske Bohunice, 
Czechoslovakia. 

The in-core flux mapping system in the KS-150 reactor ref 
mapping fuel elements with self-powered detectors is descrii 
Experimental data evaluation using the Fourier analysis and determi- 
nation of important operation parameters from the detectors and 
— rature field distribution using thermocouples for measuring 

it outlet temperatures and fuel temperatures are given. The 
DPZ-1 detectors used, mapping fuel elements and the method of 

signal registration are described. The results of operation of mapping 
fuel elements during the 2nd period of the KS-150 reactor commis- 
sioning are given. 


51593 (CS-INIS—57) Poison 1 - a programme for calculation of 


determination 
reactor KS-150. Rana, S.B. (Atomova Elektraren Bohunice, 
lovske Bohunice (Czechoslovakia)). Dec 1973. 45p. (In Czech). Dep. 
NTIS (US Sales Only), PC A03/MF AOl1. 
15 pages of Mom ow print-out. Available from Atomova 


Elektraren, 4 ot Bohunice, Czechoslovakia. 
The report contains a user’s description of the 3-dimensional 
rogramme POISON | for calculating reactivity transients due to 
on-product poisoning during changes of reactor power. The 
chapter dealing with Xe poisoning contains a description of Xe 
tables, the method of operational determination of Xe poisoning, use 
of Xe transients for calibrating control rods and means of mg 
down the reactor without being overriden by Xe poisoning. Sm 
poisoning is determined continuously on the basis of the power 
diagram of — operation. In conclusion a possibility of using the 
> rocess computer in combination with self-powered 

power sensors is indicated. 


—_ TB ne. Role of heat and mass transfer in nuclear 
Srinivasan, M.R. (Bhabha Atomic Research 
ond Bombay (I (India)}). 1976. — (CONF-751264—2). Dep. NTIS 
(Us = — 4 PC A02/MF 
3. national heat and mass transfer conference; Bombay, 
India ibe Dec 1975). 





NOV. 15, 1977 


3 tables, 8 figures. 

Heat and mass transfer problems in the field of nuclear 
technology are discussed with special reference to PHWR type 
reactors which form a major part of the first stage of the Indian 
nuclear power programme. The PHWR systems and components 
which involve careful consideration of heat and mass transfer prob- 
lems are: (1) primary heat transport system (2) fuel geometry for 
steady state operation of the reactor (3) prediction of reactor behav- 
iour under transient conditions normally met in routine reactor 
operation and under accident conditions especially due to the loss of 
coolant (4) pressure-temperature transients in containment conse- 
quent to the loss of coolant accident and subsequent vibrations 
induced by steam condensation in the suppression pool (5) steam 
generators and other heat exchangers and (6) two associated facili- 
ties, namely, vapour recovery unit and heavy water upgrading plant. 
Heat and mass transfer problem areas in FBR type reactors, heavy 
water plants and desalination process are also briefly mentioned. 


51595 (INIS-mf—3642) OECD Halden reactor project. Six- 
teenth annual report 1975. (Nuclear Energy Agency, 75 - Paris 
Cuma. 1977. 70p. Dep. NTIS (US Sales Only), PC A04/MF AOI. 

e activities of the OECD Halden Reactor Project for the 
year 1975 are summarized. The period under review is the last year 
of the three year joint programme which commenced on Ist Janu- 
ary, 1973. The main items reported upon are: process supervision 
and control, test fuel irradiation and fuel research, reactor oper- 
ations, and administration and finance. The process supervision and 
control work has been concentrated in two fields: methods develop- 
ment for core surveillance and control, and systems development for 
Operator-process communication. As for fuel test, investigations of 
the densification phenomenon have continued through irradiations 
to a maximum of about 16000MWd/tUOs:. Axial and radial deforma- 
tions of fuel rods are studied, with the effect of power transients 
upon the dimensional stability of fuel rods, and fuel-cladding heat 
transfer and fuel temperature. Thermal models for steady state and 
transient heat transfer in fuel rods have been developed and the 
work on thermomechanical models of claddings shows considerable 
promise. 


51596 (ZJE—176) Propagation of pressure pulsations in the pri- 
mary circuit of power plant Al. Pecinka, L. (Skoda, Plzen (Czecho- 
slovakia). Zavod Vystavba Jadernych Elektraren). 1976. 22p. Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

A classification is made of the exciting forces of pressure 
pulsations in the primary coolant circuit with forced coolant circula- 
tion. A mathematical model is constructed of the propagation of 
pressure pulsations in the system and examples of measurements are 
given. The measurement methods used and the methods for the 
generalization of obtained data are assessed. The methods and results 
of the measurements of hydrodynamic pressure pulsations in a closed 
primary circuit with forced coolant circulation of the A-1 nuclear 
power plant are given. 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 51090, 51796, 51802, 51845, 
51852, 51853, 51862, 51864, 51881, 51895, 51896, 51915, 51917, 
51927, 52528 


51597 (AED-Conf—76-086-000, pp v) Bundle subchannel flow 
distribution: a measurement technique. Bontemps, C.; Lamotte, G.; 
van Steenberghe, T.J. (Societe Belge pour I'Industrie Nucleaire, 
Brussels). Jul 1976. 
rom Specialist’s meeting on experimental techniques in the 
field of reactor fluid dynamics; Berlin, F.R. Germany (10 Mar 1976). 
In Experimental technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 
Subchannel flow distribution was directly measured in a 
water-loop on a full scale mock-up of a complete SNR MK 1 A grid 
spaced bundle, as a part of the DeBeNeLux R and D SNR-300 
programme. This paper presents an experimental technique which 
allows such measurements to be carried out at various places within 
a bundle. Results produced by this kind of experiments can give 
valuable data for thermohydraulic subchannel code calibration as 
well as insight to cross flow induced mixing phenomena. 


51598 (AED-Conf—76-086-000, pp v) Eddy-current flow rate 
meter for measuring sodium flow rates. Knaak, J. (Internationale 
Atomreaktorbau G.m.b.H. (INTERATOM), Bergisch Gladbach 
(Germany, F.R.)). Jul 1976. (In German). 

From Specialists meeting on experimental techniques in the 
field of reactor fluid dynamics; Berlin, F.R. Germany (10 Mar 1976). 

In Experimental technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 

For safety reasons flow rate meters for monitoring coolant 
flow rates are inserted in the core of sodium-cooled fast breeder 
reactors. These are so-called eddy-current flow rate meters which 
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can be mounted directly above the fuel elements. In the present 
contribution the principle of measurement, the mechanical construc- 
tion and the circuit design of the flow rate measuring device are 
described. Special problems and their solution on developing the 
measuring system are pointed out. Finally, results of measurement 
and experience with the apparatus in several experiments are report- 
ed, where also further possibilities of application were tested. 


51599 (AED-Conf—76-086-000, pp v) Color-tracer methods for 
the investigation of transient Markfort, D.; 
Schmidt, H. (Internationale Atomreaktorbau G.m.b.H. (INTERA- 
TOM), Bergisch Gladbach (Germany, F.R.)). Jul 1976. (In German). 

From Specialist’s meeting on experimental techniques in the 
field of reactor fluid dynamics; Berlin, F.R. Germany (10 1976). 

In Experimental technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 

After a clear presentation of the theoretical foundations and 
the experimental methods for the assessment of the transfer behavior 
of transient transport phenomena, gaining growing importance in 
connection with reactor safety, measuring devices and experimental 
techniques of the applied photometric color-tracer methods are 
described. On a tank model of the SNR-300 the uiing behavior of 
the upper plenum at different flow conditions is studied by means of 
the pulse propagation method. For assessing the parameters trans- 
port time and diffusion time the analytical expressions are adapted to 
the measured values by variation of the free parameters. For this 
purpose a Monte-Carlo variation of the parameters was applied and 
the least-square-fit was used as an optimizing criterion. 


51600 (ANL-CT—77-11) Comparison of THI3D thermal-hy- 
draulic analyses with experimental data. Lin, E.I.H.; Schmitt, R.C.; 
Sha, W.T. (Argonne National Lab., Ill. (USA)). 1977. Contract W- 
31-109-ENG-38. 40p. . 

Thermal-hydraulic calculations by THI3D are compared with 
twelve sets of experimental data. The comparisons cover tempera- 
ture, velocity, pressure, a wide range of flow conditions, and rod- 
bundles of many sizes (i.e., 19-, 61-, 91- and 217-pin wire-wrapped 
bundles.) Reasonably good agreement between analyses and experi- 
ments is obtained. 


51601 (ANL-CT—77-15) EBR-II hydrogen meter leak detector 
probe-pipe flow interaction: evaluation and flow test. Kasza, K.E.; 
Livengood, C.; Oras, J.J.; McKee, J.M.; Zaleski, P. (Argonne Na- 
tional Lab., Ill. (USA)). Apr 1977. Contract W-31-109-ENG-38. 21p. 


The subject effort has shown the importance of considering 
probe-pipe flow interactions when designing sampling probes in 
which the sampling rate is to be insensitive to mainstream flowrate 
variations. It was shown that designing the probe so that the intake 
and outflow ports will be subject to the same pressures resulting 
from probe-pipe flow interactions decouples the probe flowrate from 
the mainstream flowrate. The basic design guideline, when applied 
to the EBR-II HMLD probe, resulted in a modified design which 
when flow tested in the ANL(IL)/MCTF performed much better 
than the original design. The flow tests showed that the modified 
HMLD probe is not subjected to probe-pipe flow pepe me Tova 
discharge-intake flow communication. In addition it was establi 
that a +-1°(+- 2/180 rad) error in misalignment from the 90° (7/2 
rad) ideal angle between the line of the centers for the probe port 
holes and the pipe flow direction does not affect probe performance. 
However, alignment errors of +-5°(+- 57/180 rad) were found to 
create probe-pipe flow coupling. Also, it was shown that HMLD 
probe radial protrusion distance into the sodium pipe can be short- 
ened at least 2 in. (5.08 cm) without adversely effecting performance, 
with possible benefits of reducing probe vibration tendencies and 
pressure loss. 


51602 (BJ-PD—75-P-105) Standpipe-Bubbler pump level control 
study system design layout (Task A). Engineering memorandum No. 
0153. Salant, R.F.; Cook, M.E. (Byron Jackson Pumps, Inc., Los 
Angeles, Calif. (USA)). 29 Apr 1975. Contract EY-76-C-03-0893- 
001. 124p. . 

Pump tank liquid sodium level control within the specified 
normal and transient system operating modes utilizing a Standpipe 
Bubbler is investigated thru computerized solution of analytic equa- 
tions and complemented with testing of a physical model for confi- 
dence enhancement of the analytic —— Sensitivity of pump 
tank fluid level as a function of Standpipe Bubbler location, fluid 
temperature, suction line to tank im ice, cover gas mass flow 
rate, cover gas system return pressure, and Standpipe Bubbler area 
and nozzle size is presented in graphical form. Limited testing of the 
physical model shows close correlation to the —— ized model 
and these data are also presented in graphical form. The preliminary 
results to date indicate that satisfactory fluid level control can be 
attained with the Standpipe Bubbler mechanization. 


51603 (CEGB-RD/B/N—3813) °*Mn release from LMFBR 
cores. Polley, M.V. (Central Electricity Generating Board, Berkeley 
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(UK). Berkeley Nuclear Labs.). Oct 1976. 3ip. Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

The inventory of **Mn per unit exposed area of stainless steel 
in LMFBR cores may be calculated using a formula originally 
derived at HEDL. This treats the simultaneous production by acti- 
vation and release by corrosion and diffusion of **Mn and assumes 
that the concentration at the steel surface is zero. The inventory per 
unit exposed area is calculated as a function of temperature and is 
compared with that calculated simply by assuming stoichiometric 
corrosion. An effective diffusion coefficient is used in the calcula- 
tions which include contributions from both lattice and grain bound- 
ary diffusion. A general relationship is derived for the effective 
diffusion coefficient and it is shown how values may be obtained 
using the Levine-MacCallum and the Fisher theories of grain bound- 
ary diffusion. Values of the lattice diffusion coefficient were ob- 
tained by analysing data obtained from sodium loop experiments. 
The effect on the inventory due to the possible formation of a ferrite 
layers on the exposed surface is discussed and it is also shown how 
the inventory over several fuel cycles may be calculated. 


51604 (CONF-770401—24) Radiation protection/shield design: a 
need for a systems approach. Disney, R.K. (Westinghouse Electric 
Corp., Madison, Pa. (USA)). 1977. Contract EY-76-C-15-2395. 10p. 
Dep. NTIS, PC A02/MF AO1. 

From 5. international conference on reactor shielding; Knox- 
ville, Tennessee, United States of America (USA) (18 Apr 1977). 

Radiation protection/shielding design of a nuclear facility 
requires a coordinated effort of many engineering disciplines to meet 
the requirements imposed by regulations. The system approach to 
Clinch River Breeder Reactor Plant (CRBRP) radiation protection 
is described, and the program developed to implement this approach 
is defined. In addition, the principal shielding design problems for 
LMFBR nuclear reactor systems are discussed in relation to LWR 
nuclear reactor system shielding designs. The methodology used to 
analyze these problems in the U.S. LMFBR program, the resultant 
design solutions, and the experimental verification of these designs 
and/or methods are discussed. 


51605 (CONF-770545—1) Mechanical properties of transition 
joint materials in support of LMFBR steam generator design. Brink- 
man, C.R.; King, J.F.; Strizak, J.P.; Klueh, R.L.; Booker, M.K. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 6p. Dep. NTIS, PC A02/MF AOI. 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, United Kingdom of 
Great Britain and Northern Ireland (UK) (30 May 1977). 

Mechanical data needs are identified for transition joint weld- 
ments between austenitic and ferritic structural materials planned for 
LMFBR service. Since the heat-affected zone in the ferritic material 
is apparently the critical area, particular attention must be given to 
behavior in this region. Interim results are given to show differences 
in mechanical properties of the joint materials with particular em- 
phasis on the ferritic materials. 


51606 (CONF-770611—24) Materials properties utilization in a 
cumulative mechanical function for LMFBR fuel pin failure 
analysis. Jacobs, D.C. (Westinghouse Electric Corp., Madison, Pa. 
(USA). Advanced Reactors Div.). 1977. Contract EY-76-C-15-2395. 
29p. Dep. NTIS, PC A03/MF AO1. 

From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 

An overview is presented of one of the fuel-pin analysis 
techniques used in the CRBRP program, the cumulative mechanical 
damage function. This technique, as applied to LMFBR’s, was 
developed along with the majority of models used to describe the 
mechanical properties and environmental behavior of the cladding 
(i.e., 20 percent cold-worked, 316 stainless steel). As it relates to fuel- 
pin analyses the Cumulative Mechanical Damage Function (CDF) 
continually monitors cladding integrity through steady state and 
transient operation; it is a time dependent function of temperature 
and stress which reflects the effects of both the prior mechanical 
history and the variations in mechanical properties caused by expo- 
sure to the reactor environment. 


51607 (CS-INIS—55) Radioactive products in the fast reactor 
primary coolant circuit. Kopec, J.; Hladky, E.; Kubik, I.; Jancik, O.; 
Vajglova, M. (Vyskumny Ustav Energeticky, Jaslovske Bohunice 
(Czechoslovakia)). 1973. 34p. (In Czech). Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

Available from Nuclear Information Centre, Praha - Zbras- 
lav, Czechoslovakia. 

The sources of radioactive products and the possible penetra- 
tion of these products into the sodium coolant circuit and into the 
argon protective atmosphere are assessed. A computation method is 
developed which makes it possible to assess the activity in the circuit 
using different types of fuel elements and also respecting the pres- 
ence of the impurities of non-radioactive origin (corrosion products). 


ERA VOL. 2, NO. 21 


51608 (CS-INIS—56) Behavior of radioactive in 
sodium of fast reactor primary circuit. Blazek, J.; Kopec, J.; Vajg- 
lova, M. (Vyskumny Ustav Energeticky, Jaslovske Bohunice 
(Czechoslovakia)). 1973. 68p. (In Slovak). Dep. NTIS (US Sales 
Only), PC A04/MF AO1. 
72 refs. Available from Nuclear Information Centre, Praha - 
Zbraslav, Czechoslovakia. 
A survey is given of the sources of impurities in the sodium 
rimary circuit of the fast breeder reactor, their identification, be- 
Can effects on the thermodynamic properties of sodium and the 
possibilities of their removal. An experimental programme is sug- 
gested whose results would give a comprehensive idea of the behav- 
iour of the individual types of impurities in the sodium circuit. 


51609 (DLCS—5000475) Quarterly operating report. Fourth 
quarter 1975. (Duquesne Light Co., ~~ Pa. (USA)). 1975. 
Contract EY-76-C-11-0292. 13p. Dep. IS, A02/MF AOl. 

During the Fourth Quarter 1975 report period, eet 
was shutdown for preconditioning preparation and plant modifica- 
tion required for the Light Water Breeder Reactor Program. The 
Station efforts were directed toward plant maintenance and the 
preparations for the preconditioning of the new steam generator 
primary coolant surfaces. The — presents a summary of events 
which occurred in operations, chemistry, maintenance and testing. 
51610 (ECN—11) Pseudo fission-product cross sections for a 
fast breeder reactor. Heijboer, R.J.; Jansen, A.J. (Stichting Ener- 

ieonderzoek Centrum Nederland, Petten). Nov 1976. 65p. Dep. 
NTIS (US Sales Only), PC A04/MF AOl1. 

16 figs., 33 refs., 14 tables. 

Burn-up calculations have been performed to obtain the time- 
dependent fission-product concentrations in the SNR-300 reactor. 
With these concentrations, cross sections have been calculated for 
the mixed (or pseudo) fission products generated by three fissile and 
two fissionable nuclides, using a recommended set of evaluated 
fission-product group cross sections. A comparison is made between 
several recent as well as less up-to-date cross-section evaluations. 
The effects of fission yield and neutron spectrum variations in the 
burn-up calculations are also investigated in some detail. As an 
integral check on the evaluated cross sections, calculated capture 
reactivity worths of three mixed fission-product samples are com- 
pared with experimental worths measured in five neutron spectra in 
the STEK facility. Pseudo fission-product capture effects calculated 
with the recommended cross-section evaluation turn out to have 
uncertainties in the range of 7 to 10 percent. 


51611 (EURFNR—1420) Thermo-fluiddynamic analysis of gas 
cooled fuel element bundles. Martelli, A. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Inst. fuer Neutronenphysik und Reak- 
tortechnik). Mar 1977. 280p. (In German). (KFK—2436; EUR— 
5508d). Dep. NTIS (US Sales Only), PC A13/MF AOI. 
Thesis. 
This work describes a physical model for the analysis of the 
ressure drop and of the pin and shroud surface temperatures for rod 
Costes with gas coolant in steady state turbulent and laminar flow. 
The bundles which are used as fuel elements for the gas cooled fast 
reactors consist of partly smooth and ly roughened rods. Up to 
now there is no other method which allows the solution of the 
thermo-fluiddynamic problem with the necessary =. The 
analysis has been performed with a computer code (SAGAPO), by 
means of a very fine subdivision of the flow section. As the mass- 
flow and temperature distributions are strongly influenced by very 
complicated geometric and thermal and fluiddynamic effects, the 
system of equations which describes the transport model for gases 
exactly, is very complex. Therefore it was necessary to make some 
ameueits to simplify the system of equations by separation of 
variables. The models, the equations and the methods of solution 
which have been used in the code for the calculation of the pressure 
drops, the mass-flow and gas-temperature distributions and the pin 
and shroud surface temperatures in the case of turbulent flow are 
described. Comparisons between computed and measured pressure 
losses and pin and shroud surface temperatures for a 19- and a 12-rod 
bundle in turbuleat flow conditions are presented. Also a description 
of the main results of the thermofluiddynamic calculations per- 
formed for the design of the BR2-12-rod bundle fuel element is 
presented. A description of the models, of the equations and of the 
methods of solution which have been used in the case of laminar 


flow is presented together with a comparison between measurements 
and calculations for the 19-rod bundle. 


51612 (HEDL-TME—76-74) LMFBR mixed oxide fuels fabri- 
Bardsley, R. ( ). (Hanford Engineeri ond = ok 

ey, R. (comp.). 0 velopment be 
Richland, Wash. (USA)). Sep 1976. 59p. . rn ne 

Information on LMFBR fuels is presented concerning mixed- 
oxide fuel fabrication, CRBRP fuel and blanket procurement, fuel 
characterization studies, test fabrication, welding development, and 
FBR fuel processing. 
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51613 (HEDL-TME—76-95(Add.)) DSTRESS user's manual. 
Fox, G.L. (Hanford Engineering Development Lab., Richland, 
Wash. USA) . May 1976. Contract EY-76-C-14-2170. vp. . 

s SS calculates cladding strains produced by the fuel 
when a fuel pin is subjected to overpower transient. The mechanistic 
fuel model calculates fuel stresses with high creep rates, melting, 
cracking, and accommodations of thermal expansion by the crack 
volume. Method of “successive elastic solutions” is used with infini- 
tesimal deformation theory and iteration convergence is accelerated 
— diagonal Aitken’s procedure. Modeling is axisymmetric at one 
axial location. The program is dimensioned for 22 fuel and one 
cladding mesh. Fuel temperature history must be input. 


51614 (HEDL-TME—77-28) TOPLE: a transient thermal-hy- 
draulic computer for sodium cooled test loops. Parker, M.B. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
May 1977. Contract EY-76-C-14-2170. vp. . 

TOPLE is a transient thermal-hydraulic computer code de- 
signed to analyze the behavior of the MARK-IIC sodium cooled fuel 
pin test loop. This —_ is used by the Hanford Engineering Devel- 
opment laboratory (HEDL) in conducting transient irradiation tests 
on mixed oxide Liquid Metal Fast Breeder Reactor (LMFBR) fuel 
pins in the Transient Reactor Test Facility. The code calculates fluid 
temperatures throughout the loop and fuel pin temperatures in the 
fuel and cladding as a function of time. TOPLE has the capability of 
using a variable time step and either implicit or explicit numerical 
solution methods so that any type of transient can be analyzed. The 
code also includes the capability to calculate either a variable or 
constant fuel-to-cladding gap conductance in the fuel pins, and 
provisions are made to include gamma heating in all the materials 
and for heat losses from the loop. 


51615 (JAERI—1247) Off-line computation system for supervis- 
ing performance of JOYO: JOYPAC system, 2. The detailed calcula- 
tion subsystem predicting the JOYO nuclear and thermo-hydraulic 
characteristics; HONEYCOMB, FDCAL and FATEC codes. Suzuki, 
Tomoo; Hasegawa, Akira; Akimoto, Masayuki; Miyamoto, Yoshiaki; 
Katsuragi, Satoru. (Japan Atomic Energy Research Inst., Tokyo). 
Oct 1976. 4 De. NTIS (US Sales Only), PC AO5/MF AOl. 

HONEYCOMB is a code for detailed calculations in analyz- 
ing nuclear characteristics of the reactor. It performs criticality 
calculation in diffusion model and burn up calculation, for 3-dimen- 


sional hexagonal- a. It can predict the critical insertion 


depth of control rods and calculate the 3-dimensional power distri- 
bution required by thermo-hydraulic calculation. Power distribution 
and burn up are also obtained for fuel pins, if necessary, as well as 
for assemblies. FDCAL-2 predicts coolant flow distribution in every 
coolant channel between inlet and outlet plenums in the reactor 
vessel. In calculating the flow distribution in the assemblies, the 
subchannel model is used, and the thermal mixing effect is expressed 
in terms of an apparent heat transfer coefficient. FATEC-3 calcu- 
lates temperature distribution within some assemblies, optionally 
specified in the given core matrix. At the same time, it estimates the 
hot-spot temperature, one of the informations for confirming the safe 
operation. FACAL-2 and FATEC-3 have been combined so as to 
remove their unnecessary overlapping parts, and have consequently 
formed a detailed calculation code for analyzing thermo-hydraulic 
characteristics of the reactor, FDCAL-3. FDCAL-3 has been linked 
to HONEYCOMB as a segment of overlay structure, and this 
combination of HONEYCOMB and FDCAL-3 forms the detailed 
calculation subsystem in the JOYPAC system. The detailed calcula- 
tion subsystem produces the data file of the detailed fundamental 
informations such as distributions of neutron flux, power etc. about 
the reactor under stationary performance. This file is required by the 
quick and simple calculation subsystem SMART and the recording 
subsystem MASTOR described in Part I. Thus, times of resorting to 
the time-consuming detailed calculation are reduced as far as possi- 
ble, and supervision of reactor performance is realized in both 
features of practically sufficient accuracy and reasonable computer 
cost. 


51616 (JAERI-M—6677) Development study on computer pro- 
gram HONEYCOMB for analyzing detailed nuclear characteristics of 
fast breeder reactor core. Suzuki, Tomoo. (Japan Atomic Energy 
Research Inst., Tokyo). Aug 1976. 97p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A05/MF AOl. ; 
Computer program HONEYCOMB is for criticality and 
burn-up calculations of the fast breeder reactor core with the diffu- 
sion model in three-dimensional hexagonal-z geometry. The program 
aims at obtaining basic and detailed data for use in predicting or 
analyzing the nuclear characteristics of the reactor as well as the 
thermo-hydraulic behavior. With this program, critical insertion 
depth of the control rods is obtainable. Several new techniques are 
applied to attain accuracy and efficiency of the calculations. In the 
circumferential regions having less importance to reactivity, a three- 
dimensional neutron flux distribution is synthesized as a simple 
product of two-dimensional fluxes to save computation time. Accu- 
racy of the fluxes in and around the control rods is raised without 
the fine mesh calculation by preparing a coefficient of the term of 
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net current into the rod in a simple transport model. The program is 
designed also as a subsystem of the off-line computation system for 
supervising performance of the reactor. It can thus produce a variety 
of data required by the system, such as three-dimensional distribu- 
tions of neutron flux, adjoint neutron flux, power generation rate and 
fuel isotope density. A detailed power distribution in a fuel or 
blanket assembly, that is, the power generation rate from each fuel 
pin is also obtained by the method of potential theory, which 
reduces the tedious calculation to one of economical computer time. 
The calculational methods are described together with code struc- 
ture, preparation of few-group cross sections, and applicability test 
about criticality calculations in coarse mesh hexagonal lattices. 


51617 (JAERI-M—6728) Evaluation of nuclear core perfor- 
mance of the gas-cooled fast breeder reactors. Yoshida, H. (Japan 
Atomic Energy Research Inst., Tokyo). Oct 1976. 52p. (In Japa- 
nese). Dep. NTIS (US Sales Only), PC A04/MF AOI. 

Nuclear core performance of 1000 MW(e) gas-cooled fast 
breeder reactors with helium-cooled pin type fuel and coated parti- 
cle fuel hasas been investigated in breeding performance and com- 
paratively with the sodium-cooled fast reactor of relatively high 
breeding ratio designed in JAERI. Two-dimensional burnup code 
APOLLO based on diffusion approximation and JAERI-Fast 25 
group neutron cross-section set were used for calculation. The pin 
type fuelled gas-cooled fast reactor has the possibility of a short 
doubling time due to the high breeding ratio and long fuel dwelling, 
while there are some problems including large fissile inventory and 
comparatively low power density. The coated particle fuelled gas- 
cooled fast reactor is inferior in breeding performance to the pin 
type fuel gas-cooled or the sodium-cooled fast reactor because of the 
low core conversion ratio. 


51618 (JAERI-M—6729) Effects of the used calculation method 
and cross-section set upon safety physics parameters of a gas-cooled 
fast breeder reactor. Ikawa, K.; Yoshida, H.; Nishimura, H.; Iijima, 
S.; Osugi, T. oo Atomic Energy Research Inst., Tokyo). Oct 
1976. 36p. Dep. NTIS (US Sales Only), PC A03/MF A0O1. 

ffects of the used calculation method and cross section set 
upon safety physics parameters of a gas-cooled fast breeder reactor 
have been studied with the GCFR pin reference core "GBR-4”. The 
methods used to examine nuclear characteristics of the reference 
core design are ordinary diffusion theory, collision probability, and 
Monte Carlo, and the cross section sets are JAERI-FAST set- 
version II and RCBN set-version III, the latest libraries in JAERI. 
In conclusion, the ordinary diffusion treatment is applicable to a pin- 
type gas-cooled fast reactor, but cannot predict well the axial 
streaming of neutrons. There is significant difference in the neutron 
streaming between the collision probability and the Monte Carlo 
treatments. Effects of the cross section set used on the reactivity 
calculated is relatively small, which, however, increases with fuel 
burnup. 


51619 (KFK—2258) Heaters to simulate fuel pins for heat trans- 
fer tests in single-phase liquid-metal-flow. Casal, V.; Graf, E.; Hart- 
mann, W. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. 
fuer Reaktorbauelemente; Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Projekt Schneller Brueter). Sep 1976. Sip. (In 
German). Dep. NTIS (US Sales Only), PC A04/MF A0O1. 

The development of heaters for thermal simulation of the fuel 
elements of liquid metal cooled fast breeder reactors (SNR) is 
reported. Beginning with the experimental demands various i 
methods are discussed for thermodynamic investigations of the heat 
transfer in liquid metals. Then a preferred heater rod is derived to 
simulate the fuel pins of a SNR. Finally it is reported on the 
fabrication and the operation practice. 


51620 (KFK—2331) Analysis of the formation of local cooling 
disturbances in sodium-cooled fast breeder reactors. Schultheiss, G.F. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Reaktorentwicklung; Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Projekt Schneller Brueter; Karlsruhe Univ. (TH) (Germany, 
F.R.)). Sep 1976. 109p. (In German). 

35 figs.; 2 tabs.; 75 refs., Thesis. 

The aim of the analysis of the formation of local cooling 
disturbances in sodium-cooled fast breeder reactors is to get results 
on the possible extent of blockages and the time necessary for 
growth which may be used for a safety evaluation. After an intro- 
duction where the thermohydraulic and physical/chemical aspects 
of the problems are considered, the causes for the local = 
disturbances and the phenomena arising are treated in more detail. 


51621 (KFK—2376) Examinations of the mechanical 

between oxide fuel and in LMFBR fuel elements during 
power changes. Mueller, I. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Material- und Festkoe forschung; Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Projekt Schneller 
Brueter). Nov 1976. 49p. (In German). Dep. NTIS us Sales Only), 
PC A03/MF AOl1. 

23 figs.; 2 tabs.; 28 refs. 
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The cladding diameter increases of fast breeder reactor fuel 
pins are analyzed with the aid of a simple model. The mechanical 
interaction between cladding and fuel due to differential thermal 
expansion is assumed to have caused the plastic deformation. The 
influence of the cladding temperature, the linear rod power and the 
size and the velocity of power changes have been investigated. With 
the applied model the cladding strains calculated from the pin and 
irradiation data can be reconciled with the measured values. The 
analyses show the beginning of the mechanical interaction at a 
burnup of 2.5% and an intensifying effect of crack mechanisms 
taking place in the fuel after a power stop. During unstationary 
irradiation conditions crack healing mechanisms have a great influ- 
ence on the clad deformations which lead to a strong dependency of 
rod power and temperature. 


51622 (ORAU/IEA(M)—77-13) Molten-salt reactor concepts 
with reduced potential for tion of special nuclear materiais. 
Bauman, H.F.; Grimes, W.R.; Engel, J.R.; Ott, H.C.; deBoisblanc, 
D.R. (Institute for Energy Analysis, Oak Ridge, Tenn. (USA)). Feb 
jy Contract EY-76-C-05-0033. 38p. Dep. NTIS, PC A03/MF 

This — examines ee alternatives for molten-salt breed- 
er reactors (MSBRs) with b ing ratios near 1.0 to evaluate their 
nonproliferation characteristics. Only those systems are examined for 
which sufficient information exists to describe adequately the power 
plant system characteristics in terms of both practicality as a source 
of electricity and susceptibility to diversion of special nuclear materi- 
al (SNM). In this precursory study evaluating performance and 
nondiversion features, various candidate systems have been exam- 
ined with the following results: (1) molten-salt reactors could elimi- 
nate the transport requirements of SNM to or from the reactor for 
long periods of time and make the extraction of SNM from the 
reactor inventory difficult; (2) two candidate MSR configurations, 
the CeF; processing scheme and the scheme with no chemical 
processing, can be highly resistant to diversion but cannot be classed 
as diversion-proof; (3) two additional systems, less resistant than the 
two above, are the reductive extraction process without Pa isolation 
and the salt distillation process; and, a) the system based on the 
reference MSBR, requiring salt fluorination is significantly less resis- 
tant to diversion than a system without fluorination. Diversion- 
resistant MSBRs, if developed, might afford resistance to diversion 
of SNM comparable to solid-fueled reactors without fuel reprocess- 
ing and would require less uranium for deployment and operation. 


51623 (ORNL—5259) Measurements and calculations of the 
ORNL CRBR upper axial shield experiment. Maerker, R.E.; Muck- 
enthaler, F.J.; Clifford, C.E. (Oak Ridge National Lab., Tenn. 
(USA)). Jun 1977. Contract W-7405-ENG-26. 14Ip. . 

The measurements and analysis of the upper axial shield 
experiment performed at the Tower Shielding Pacility using the 
large beam collimator have been described in a format suitable for 
eventual adoption as a CSEWG shielding benchmark. Neutron 
transmissions through various combinations of stainless steel fol- 
lowed by sodium and carbon steel over a range of attenuations of the 
order of 10"? were measured in this experiment. Calculations using a 
standard design cross section set based on ENDF/IV with a stan- 
dard transport code reveal disagreements with measurements behind 
the thickest shields by at most a factor of about three, but in most of 
the cases the A. some 7 is within approximately 30 percent. One- 
dimensional ing of this experiment has also been verified, and 
fine-group calculations indicate that the basic ENDF/IV cross sec- 
tion data must be updated for sodium. 


51624 (PNC-J—237-76-01) Development of high temperature 
strain gage, (5). Yuuki, Hiroshi; Kobayashi, Yukio; Kanai, Kenji; 
Yamaura, Yoshio. (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan)). 28 Feb 1976. 45p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A03/MF AO1. 

Development and improvement of resistance wire type strain 
gages usable for experimental measurement of thermal strains gener- 
ated at high mary to in various structures and equipments that 
consist of a Fast Breeder Reactor have been carried out, and various 
characteristics of the strain gages have been investigated. Based on 
the results obtained up to now, development and research of this 
time mainly aim to improve strain and fatigue characteristics. As the 
results, characteristics of strain gages with sensing elements of 
nichrome V are improved, specifically mechanical hysteresis is de- 
creased, strain limit is increased, etc. Also, improvement is recog- 
nized in thermal output, and it becomes clear that dummy gages 
work effectively. However, a filling method of MgO and an insert- 
ing method of active-dummy elements are selected as primary ob- 
jects to improve strain characteristics, and many hours are taken for 
these objects, so confirmations of characteristics of platinum-tung- 
Sten strain gages, strain ing elements of which are troublesome to 
produce, have not been completely done, though the performance of 
the gages has been improved in several points. As to nichrome V 
Strain gages, there is a fair prospect of obtaining ones, specifications 
of which are quite close to the goal, though problems in manufactur- 
ing technics remain for future. As to platinum-tungsten strain gages, 
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it is expected that similar strain gages to nichrome V are obtainable 
by improvement in manufacturing of sensing elements. 


51625 (PNC-J—260-75-05) Shielding evaluation experiment for 
the lower structure of a prototype fast reactor fuel assembly. An, S.; 
Wakabayashi, H.; Oka, Y.; Akiyama, M.; Yoshii, K. (Power Reactor 
and Nuclear Fuel Development Corp., Tokyo (Japan)). Mar 1975. 
149p. (In Japanese). Dep. S (US Sales Only), PC A07/MF AO1. 


In the lower part of the fuel element for a sodium-cooled fast 
reactor, shielding blocks having a central passage are used to shield 
the bottom ya grid against fast neutrons. In order to examine 

e 


the st ect through this passage and to judge the propriety 
of the pore, ew result of shielding, experiments were performed 
with a mock-up system using aluminum and also iron, being irradiat- 
ed with reactor neutrons. The measuring instruments used are He-3 
counter, In and Rh threshold foils, etc. The coefficient showing the 
neutron streaming is about 1.4 +- 0.2. Carrying out normalization at 
the neutron incidence portion to the mock-up system and comparing 
with the ANISIN calculation on an infinite flat plate the attenuation 
effect at the shielding block agreed with experiment. 


51626 (PNC-N—241-76-14) Thermal and stress analyses with 
ANSYS Kano, T.; Kawashima, S.; Kawaguchi, O.; Asa- 
kura, J. (Power Reactor and Nuclear Fuel Development ——- 
Tokyo (Japan)). Jun 1976. 386p. (In Japanese). Dep. IS (US Sales 
Only), PC A17/MF AOl1. 

For the purpose of supplying a standard reference to perform 
and to evaluate FEM (Finite Element Method) analysis method and 
thermal stresses of fast breeder reactor components, fourteen calcu- 
lations, PNC ANSYS REPORT 19 - 32, are compiled in this report. 
These calculations were performed between tober, 1974 and 
March, 1976 for respective purpose. This is a succeeding report 
following to the PNC ANSYS REPORT 6 - 18, N241 75-07, March, 
1975. Present status review on the FEM program development and 
applications in PNC is also included in this report. 


51627 (PNC-N—941-76-61) MISER-I: a computer code for 
JOYO fuel management. System outline and manual, Yama- 
shita, Yoshioki. (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan)). Jun 1976. 136p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A07/MF AOl1. 

A computer code "MISER-I” is for a nuclear fuel manage- 
ment of Japan Experimental Fast Breeder Reactor JOYO. The 
nuclear fuel management in JOYO can be regarded as a fuel assem- 
bly management because a handling unit of fuel in JOYO plant is a 
fuel subassembly (core and blanket subassembly), and so the record- 
ing of material balance in computer code is made with each subas- 
sembly. The input information into computer code is given with 
each subassembly for a transfer operation, or with one reactor cycle 
and every one month jor a burn-up in reactor core. The output 
information of MISER-I code is the fuel assembly storage record, 
fuel storage weight record in each material balance subarea at any 
specified day, and fuel subassembly transfer history record. Change 
of nuclear fuel composition and weight due to a burn-up is calculat- 
ed with JOYO-Monitoring Code by off-line computation system. 
MISER-I code is written in FORTRAN-IV language for FACOM 
230-48 computer. 


51628 (PNCT—831-75-01, Pr 43-47) Test fabrication of ‘Joyo’ 
fuel. XI. Homogeneity of PuO.-UO, wder pre-treat- 
ment. Matsumoto, K.; Sakamoto, K.; Kimura, M.; Tobita, N.; 
Suzuki, M. (Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan)). Jun 1975. 

In i-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul.-Dec. 1974. 

The fabrication of the initial-core fuel pellets of about 1200 kg 
mixed oxide fuel for Joyo has been completed. Though the specifica- 
tion was extremely severe, the fabrication was successful, except that 
uranium oxide spots were detected in some lots by autoradiography. 
Experiments showed that the spots were due to the existence of 
agglomerate particles. Homogeneous pellets, i.e. those without the 
uranium oxide spots, were able to be produced from uranium oxide 
powder by the application of calcination and reduction as pre- 
treatment. 


51629 (PNCT—831-75-01, pp 48-57) Test fabrication of ‘Joyo’ 
fuel. XII. Evaluation of pellet diameter and density on the basis of 
process conditions. Matsumoto, K.; Sakamoto, K.; Shishido, T.; Mat- 
suda, A.; Yagi, A. (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan)). Jun 1975. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul.-Dec. 1974. 
- Before the fabrication of the core pellets for Joyo the condi- 
tions of the process were tested. The control of pellet diameter and 
density is important in the pellet fabrication. The following factors 
studied are described: (1) sensibility of the green density and sintered 
density to the pressing pressure and ball milling period; (2) effect of 
the —— conditions on the diameter dispersion within groups; and 
(3) distribution curves of the diameter and density. 
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51630 (PNCT—831-75-01, pp 58-61) Fabrication of ‘Joyo’ fuel. 
I. Fabrication of fuel pin and assembly. Matsumoto, K.; Tateishi, Y.; 
Ikawa, M.; Sawayama, T.; Tanaka, H. (Power Reactor and Nuclear 
Fuel Sicdiamen Corp., Tokyo (Japan)). Jun 1975. 

In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul.-Dec. 1974. 

In the fabrication of the fuel assemblies for Joyo, 86 assem- 
blies for the first loading have been completed; while those for the 
second loading are in the process of fabrication. The fabrication of 
those for first loading is described, including the following results: 
for the fuel pins, inspection of the top and bottom end-plug welds, 
measurement of the stack length and weight of core pellets and the 
pitch of wrapped wire; for the assembly, the weld strain and the 
assembly poo ly 


51631 (PNCT—841-76-16) Fast breeder reactor fuel pin perfor- 
mance code ‘PIPER’. Uematsu, K.; Koizumi, M.; Nagai, S.; Fukuda, 
S.; Kikuchi, S. (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan)). Apr 1976. 85p. (In Japanese). Dep. NTIS 
S Sales Only), PC A0S/MF AOl. 

RTRAN-IV computer program “PIPER” was devel- 

oe by PNC. With the code, the thermal and mechanical behaviors 
the fuel pins for fast reactors can be calculated as a function of 
irradiation history. This report presents the functions of the code, 
physical models, the equations used for it, and the user's manual. 
One of the special features of this code is that the analysis of fuel 
restructuring is based on the transfer of voids in the course of fuel 
evaporation and condensation. Fuel pins being enclosed in capsules 
can also be analyzed. Description of physical models and equations 
are given for the temperature distribution, fuel restructuring, power 
distribution, gas release and plenum pressure, cladding tube swelling, 
fuel swelling, thermal and mechanical properties of fuel and cladding 
tubes, fuel-cladding tube interaction, stress-deformation model, and 
the corrosion of cladding tubes. The second part of this report is the 
user’s manual and includes input data format, the structure of card 
decks, explanation of input data preparation, and examples of output 
data. The service code PIPLT is provided to plot the results of 
calculations. Many examples of plotted curves are also presented. 


51632 (SAN/1011—111) Seismic soil/structure interaction anal- 
ysis guidelines. Volume II. State-of-the-art Werner, S.D. 


(Agbabian Associates, El Segundo, Calif. (USA)). 16 Apr 1976. 


Contract EY-76-C-03-1011. 2 

This report is Volume I of a three-volume series that pro- 
vides guidelines for performing dynamic seismic soil-structure inter- 
action analyses of LMFBR facilities. This volume provides a sum- 
mary of state-of-the-art procedures used to provide dynamic soil- 
structure interaction analyses. It provides a review of the analytical 
relationships that have been developed for mathematical models 
based on a rigid structure and a continuum soil representation. Based 
on these relationships, the review is extended to consider modeling 
relationships based on a discrete mass model of the structure sup- 
ported on a rigid base and a soil continuum representation. A review 
of finite element procedures available is then provided. The report 
concludes with an assessment of the various soil-structure interaction 
analyses procedures considered. 


51633 (TID—27690/1) ERDA-EPRI LMFBR Design Projects: 
Phase II, final report. Volume A. PLBR executive summary. (Wes- 
tinghouse Electric Corp., Madison, Pa. (USA). Advanced Reactors 
Div.; Stone and Webster Engineering Corp., Boston, Mass. (USA)). 
Jun 1977. Contract EY-76-C-03- 1141;EY- 76C-03- 1146. 68p. 

The basic objective of the Prototype Large Breeder Reactor 
(PLBR) project is to develop the design of an LMFBR power plant 
which will be licensable and prototypical of subsequent breeder 
plants. PLBR is prototypical of all major characteristics of the 
Commercial Breeder Reactor. The final report of the Phase II 
PLBR design activities is contained in four volumes (A, B, C and D) 
of which this Executive Summary forms Volume A. This volume 
summarizes the remaining volumes and provides an overview of the 
status of the PLBR project for management consideration. 


51634 (TID—27690/2) ERDA-EPRI LMFBR Design Projects: 
Phase II, final report. Volume B1. PLBR NSSS characteristics. 
(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced Re- 
actors Div.). Jun 1977. Contract EY-76-C-03-1141;EY-76-C-03-1146. 
679p. . 
7 Information is presented concerning reactor design, heat 
transport systems, instrumentation and controls, and auxiliary sys- 
tems. 


51635 Ra aie ERDA-EPRI LMFBR Design Projects: 
Phase II, final open, Vee 2S Tie eee © oe 
characteristics. (Stone and Webster Engineering Boston, 
Mass. — Jun 1977. Contract EY-76-C-03- IT Y-76-C-03- 
1146. 5 


In ormation is presented concerning general plant description; 
site characteristics; design of structures, components, equipment, and 
systems; engineering safety features; instrumentation and controls; 
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electric power; auxiliary systems; steam and power conversion; 
radioactive waste management; and radiation protection. 


51636 (TID—27690/4) ERDA-EPRI LMFBR Design Projects: 
Phase II, final report. Volume C. PLBR research and 
requirements. (Westinghouse Electric Corp., > ie vil — 
Advanced Reactors Div.; Stone and Webster Engi 

Boston, Mass. (USA)). Jun 1977. Contract EY-7 03-1 1141: EY. 6- 
C-03-1146. 65p. . 

Volume C contains research and development items that have 
been identified by the Westinghouse-Stone and Webster PLBR 
design team. These R and D programs have been prepared by the 
individual designers on the basis of the PLBR design as it is defined 
and described in the Phase II Report.This is a revised and expanded 
edition of Volume C of the Phase I Report, which was published in 
July 1976. Several programs have since been added, deleted or 
changed in priority. 


51637 (TID—27690/5) ERDA-EPRI LMFBR Design pay 
Phase II, final report. Volume D1. PLBR technical 
tinghouse Electric Corp., Madison, Pa. (USA). Advanced men 
Div.). Jun 1977. Contract EY-76-C-03-1141;EY-76-C-03-1146. 646p. 
Information is presented concerning PLBR plant duty cycle; 
plant thermal transient analvses for PLBR; steady-state and part load 
analysis of PLBR; PLBR plant shutdown study; selection of reactor 
vessel design; the influence of reactor vessel sodium levels on heat 
transport system design; technical bases for heat transport system 
hydraulic profile; technical bases for intermediate heat transport 
system piping layouts; residual heat removal system performance 
analysis; plant startup study; comparison of once-through steam 
generator cycles; hybrid computer model of the PLBR —< and 
control system; licensability position for the prototype lar, gy 
reactor; selection of flux monitoring system; reference fuel failure 
monitoring system; selection of sodium-to-gas leak detectors; basis 
for selection of in-vessel instrumentation; design concepts for reactor 
shutdown system; selection of ex-vessel storage tank (EVST) con- 
cept and size; selection of refueling temperature; single multiple ex- 
vessel fuel transfer machine study; cooling requirements during ex- 
vessel transfer of PLBR fuel; and partial field fabrication of spherical 
reactor and guard vessels. 


51638 (TID—27690/6) ERDA-EPRI LMFBR Design Projects: 
Phase II, final report. Volume D2. PLBR technical appendices. (Stone 
and Webster Engineering Corp., Boston, Mass. (USA)). Jun 1977. 
Contract EY-76-C-03-1141;EY- 76-C-03-1146. 256 “? 

Information is presented concerning containment selection, 
seismic analysis, design and analysis of elevated temperature Class 2 
and 3 piping, radiation streaming analysis, control room concept, 
inservice inspection, separation criteria, seismic design criteria, bal- 
ance-of-plant startup. 


51639 (WAPD-TM— 1300) CYGRO-4 fuel rod analysis comput 

er program (LWBR/AWBA development program). ene J. B; 
Giovengo, J.F.; Comden, L.P. (Bettis Atomic Power Lab., West 
Mifflin, Pa. (USA)). Jul 1977. Contract EY-76-C-11-0014. 131p. Dep. 
NTIS, PC A07/MF AOl1. 

The CYGRO-4 computer program is an advanced version of 
the CYGRO program for the analysis of axisymmetric deformations 
of the cross-section of an oxide fueled rod-type fuel element. 
CYGRO-4, which replaces the CYGRO-3 program, incorporates 
improved numerical methods, improved time step control, a new 
fuel-clad and rod-support interaction model, a new thermal conduc- 
tivity model for the fuel-clad gap, and a new fuei cracking, crack 
deformation and crack healing model. 


(WARD-CR—3045-16) Core restraint a 
Quarterly progress report for period ending February 28, 1! 
Thompson, D.C. (Westinghouse Electric Corp., Pittsbur Pe 
(USA). Advanced Reactors Div.). Mar 1977. Contract EY- 6-C-02- 
3045. 23p. . 

Progress is summarized in the following areas: three-dimen- 
sional development tests, test component friction test, simulated fuel 
assemblies, instrumented load measurement assemblies, hexagon 
form verification, facility modification for full core tests, TRITON 
code development. 


51641 (ANL-Trans—1091) Thermal insulation. Birch, W.; 
Stuart, R.A.; Facer, R.1.; Durston, J.G. 7 May 1975. Translation of 
German(FRG) Patent 2,451,448. 12p. Dep. NTIS, PC A02/MF AOI. 

A method for the thermal insulation of LMFBR reactor 
vessels is described. The method uses a layer of insulating blocks, 
with gaps, against the vessel wall. 


51642 Design methods for vessels operating at elevated 
temperature, Masuda, Y. (Hitachi Shipbuilding and ae Co. 
Ltd., Osaka (Japan)). Hitachi Zosen Giho; 36: No. 4, 195-200(Dec 
1975). (In Japanese). 

It seems one of the important problems awaiting a solution 
that suitable design methods are developed for pressure vessels 
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operating at elevated temperature. For that purpose, any modes of 
failure which are likely to occur during the operation in the creep 
range are to be considered and analysis techniques to prevent the 
failures are to be established. Needless to say, expensive and time 
consuming analysis techniques are not desirable. In April, 1974 
ASME proposed temporarily Code Case 1592 for rules to use for the 
design of nuclear components such as the "Fast Breeder Reactor” 
used at elevated temperature exceeding the limit temperatures now 
provided for in Sect. III (700°F (371°C) for ferritic steels, 
800°F(427°C) for austenitic steels). This Code Case contains design 
methods dealing with problems such as strain, deformation, creep 
and fatigue at elevated temperature and is very useful. Therefore, the 
discussion is divided into the following three parts. (1) The modes of 
failure which must be considered in assessing structural integrity. (2) 
The theory and interpretation of Code Case 1592 for the above 
modes of failure. (3) One pressure vessel model (the metal tempera- 
ture : 450--850°C) which was made and analyzed in accordance with 
Code Case 1592. 


Heat transfer during flow of a liquid metal in a closed 
cylindrical cavity under the action of inertial forces. Stradomskii, 
M.V. Vezhenin, O.N. (Inst. of Tech. and Thermophysics, Kiev). 
Teplofiz. Teplotekh.; No. 31, 44-49(1976). (In Russian). 

A mathematical model is developed for heat transfer in a 
cavity partially filled with liquid sodium. For induced periodic 
oscillation of the heat transfer medium the problem was solved 
numerically by successive approximations from arbitrary initial con- 
ditions. The real physical process is described sufficiently well by an 
approximation model of heat transfer in a cylindrical cavity with 
rotational-translational oscillations in a vertical plane during partial 
filling of the cavity with liquid metal. 3 figures, 6 references. 


51644 (EURFNR— 1365) BR-2 capsule experimental series Mol- 
8C: nondestructive post-irradiation examination. Weimar, P.; Steiner, 
H.; van den Boorn, H. (Kernforschun; trum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Material- und Festkoerperforschung). Jun 
1976. Translation of KFK—2306. 155p. Dep. NTIS, PC A04/MF 
AOl. 
Work performed under United States—Euratom Fast Reactor 
Exchange Program. 
ithin the frame of the GfK-irradiation experiments for the 
development of a fuel pin for Fast Breeder Reactors the series Mol 
8C continues the series Mol 8B, which consisted of an irradiation 
under epithermal conditions with continuous measurement of fission 
pressure build-up. The experiment Mol 8C comprises 10 pins 
£520 mm of active length) which were irradiated in NaK in capsules 


under epithermal flux in the BR2. The fuel consisted of 93 percent 
enriched U-235 in UOz and 20 wt percent PuOz. Except for one pin 
(No. 9) burn-up values of more than 100 MWd/kgM were reached, 
as well as values between 680 and 720°C for the max. inner clad 


temperatures. The following eters were varied: Rod power 
(350 to 550 W/cm), smear density (83-86-90 percent TD), axial 
restraint (with/without) and the radial gap (25-70-127 ym). The 
cladding consisted of austenitic steel No. 1.4988, its diameter and 
wall-thickness being 6.0 mm and 0.38 mm. The pins No. 1, 2, 9 and 
10 were defected by gas trapping and cladding melting beyond the 
distance stars in the capsule. The betatron radiographs showed a 
regular contour of the central void. This report presents the objec- 
tives of the experiment, a detailed description of design, specification 
and fabrication of the pins, the irradiation history, capsule calibra- 
tion, measurement of fission gas-pressure and non-destructive post 
irradiation examination. An interpretation of diameter increase in 
relation to the history of rod power and the distribution of cladding 
temperature is given. 


51645 (EURFNR—1360) Design, irradiation, and post-irradia- 
tion examination of the UC and (U, Pu)C fuel rods in the Mol-11/K1 
and Mol-11/K2 test groups. Freund, D.; Elbel, H.; Steiner, H. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Ma- 
terial- und Festkoerperforschung). Jun 1976. Translation of KFK— 
2268. 160p. Dep. NTIS, PC A08/MF AOl1. 

Work performed under United States—Euratom Fast Reactor 


eecehe caltide i 

le irradiation programme of the Fast Breeder Pro- 
ject includes several irradiation experiments with the aim of analyz- 
ing different fuel rod concepts. Mol-11/K1 consisted of one fuel rod 
with UC of 94% T.D. and helium bonding. This test group was 
intended to prove the high power irradiation capsule in pile. Mol-11/ 
K2 consists of three fuel rods in total. One of these is presently still 
in the reactor. In this test group mixed carbide fuel of 83% T.D. and 
15% Pu content under helium bonding is irradiated. The fuel rod 
K2-2 was provided with a capillary tube for the continuous measure- 
ment of fission gas pressure built up. Post-irradiation examination of 
Se See eet qecegs covers & Cheqeetieel canigels of Ge Geatieies 

viour. 


51646 (ORNL-tr—4361) Heater rods for the simulation of fuel 
pins in sodium experiments. Part I. Casal, V.; Demski, A.; 
Graf, E.; Hartmann, W. (Kernforschungszentrum Karlsruhe (Ger- 
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many, F.R.)). Sep 1976. Translation by J. Lee of KFK—2368. 47p. 
Dep. NTIS, PC A03/MF A0O1. : 2 
This rt describes the design, development and testing of 
electrical heater rods to be used for boiling tests in fuel element 
dummies of Sodium-Cooled Fast Breeder Reactors. The tests are 
required as proof of the capability to control local and gross boiling 
in the core of the [sodium-cooled fast breeder reactor] SNR-300. 
The setup and performance of the tests call for heater rods that will 
simulate the assumed incidents of SNR-300 with very hi ane 
reliability, even under transient conditions. Heating surface loads of 
up to 170 W/cm? must be attained at coolant temperatures of 950°C. 
heater rod concept selected represents an improvement in the 
development of heater rods for single phase heat transfer tests. The 
heat is generated in the heater rod by ohmic heating of a tape helix. 
The heat passes the insulator, a layer composed of compacted boron 
nitride powder, and reaches the heater-rod cladding. The current 
conductor is made of a nickel-chromium alloy while the cladding 
material is high-grade steel. The heater rod design and the fabrica- 
tion method have proved effective. In boiling experiments per- 
formed on two 7-rod bundles and one 169-rod bundle containing 88 
heated rods, no heater rod has failed. 


51647 Preliminary results for practical ultrasonic testing of aus- 
tenitic steel welds. Herberg, G.; Mueller, W. (Internationale Atom- 
reaktorbau G.m.b.H. (INTERATOM), Bensberg/Koeln (Germany, 
F.R.)); Ganglbauer, O. NDT Int; 9: No. 5, 239-241(Oct 1976). 

The welds of the austenitic reactor vessel of the liquid-metal 
fast-breeder reactor (LMFBR) SNR 300 were inspected by an 
ultrasonic method using transmitter-receiver angle-beam probes with 
longitudinal wave ultrasound. The inspections showed that is is 
generally possible to find longitudinal defects, but not transverse 
defects. Furthermore, interpretation of the results for the type and 
size of defects is difficult, and phantom signals may lead to misinter- 
pretation. Further development and improvements are necessary. 


51648 Assessment of a high-integrity protective system for loss of 
electric power. Aitken, A. (National Centre of Systems Reliability, 
Culcheth, Eng.). Nucl. Saf.; 18: No. 2, 168-173(1977). 

This article outlines the problem and the problem areas as 
observed in a recent assessment of a high-integrity protective system 
for the Prototype Fast Reactor, a liquid-metal-cooled fast breeder 
reactor at Dounreay. Targets for reliability in individual measure- 
ments, safety circuits, and shutdown devices are determined by 
reliability apportionment within the diverse system that was de- 
signed to meet well-recognized basic p' ts. Some comments are 
made on operating experience in relation to the high requirements. 


51649 High temperature thermal-elastic analysis of dissimilar 
metal transition joints. Dalcher, A.W.; Yang, T.M.; Chu, C.L. (Gen- 
eral Electric Co., Sunnyvale, CA). J. Eng. Mater. Technol.; 99: No. 1, 
65-69(Jan 1977). a 

Th -elastic analysis of dissimilar metal transition weld 
joints of a 24” sodium piping system were performed. This piping 
system is for Liquid Metal Fast Breeder Reactor application, operat- 
ing at elevated temperature (965°F). These analyses form a basis for 
the selection of the material combination and weld preparation of the 
transition joints. Two material combinations were selected for weld 
joint thermal-elastic analysis: 2'/, Cr-1 Mo ferritic steel to 316 
stainless steel, 2'/, Cr-1 Mo steel to Incoloy 800, with Inconel 82 as 
the welding metal in both cases. Weld preparations with various 
geometries were assumed for each material combination. The transi- 
tion joints were evaluated for thermal loadings due to the changes in 
sodium temperatures during anticipated operating conditions of the 
breeder reactor. Thermal analyses were formed to define the 
temperature time history in the metals; temperature gradient 
across the wall thickness; and ey the temperature distribution 
near the material interfaces. The magnitude of the temperature 
gradients and the temperature distribution as affected by the heat 
transfer characteristics of each material were of icular interest. 
Stresses created due to the differences of expansion of the 
materials, radial and axial temperature gradients, and applied internal 
pressure were evaluated using finite element analysis methods. In 
this investigation, the materials were treated as elastic and i ic. 
The contri! cone Same Se eee genes eee See i 
were separated from the total stresses and the most important 
contributor was identified. The elastic analyses served for a prelimi- 
nary evaluation of the transition joint selection. Based on the infor- 
mation obtained in stress versus material combination and the stress 
variation as a function of the geometry of the weld preparation, a 
weld design (material combination and geometry) was selected. 


51650 (ANL-Trans— 1090) Upper cover for a fast reactor vessel. 
Jacquelin, R.; Lemercier, G.; Trielli, J. Mar 1977. Translation of 
French Patent No. 73 23336. 9p. Dep. NTIS, PC A02/MF AO1. 
The device discussed ists of an upper cover for i 

the vessel of a fast reactor of which the core is mounted inside a 

i i riate amount of liquid metal coolant cov- 
¢ of inert gas. This tank has a vertical axis and 
is Open at its upper extremity. It is suspended from a protective 
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shield with thick walls, generally of concrete, which surround this 
tank whose upper extremity is closed off by the cover. The cover is 
a horizontal solid material which has holes normally sealed by plugs. 
These holes permit access to the core inside the tank. 


51651 Supporting device for heat-insulating panels. Aubert, M.; 
Lemercier, G. (to Commissariat a l'Energie Atomique). US Patent 
4,012,879. 22 Mar 1977. Priority date 16 Jun 1975, France. 6p. 

Heat-insulating panels applied against a bearing wall and 
extending parallel to the wall to be protected are supported by 
means of a device comprising a yoke rigidly fixed to the wall to be 
protected and fitted with a cross-pin, the link of a panel-supporting 
element being mounted freely around the cross-pin. A second yoke 
secured to the bearing wall is su a sae by means of a second cross- 
pin = which the last link of the supporting element is freely 
mount 


51652 Nuclear reactor fuel sub-assemblies. Cross, A.; Lunt, 
A.R.; Doherty, J.B. (to United Kingdom Atomic Energy Author- 
ity). US Patent 4,032,398. 28 Jun 1977. Priority date 7 May 1975, 
United Kingdom of Great Britain and Northern Ireland (UK). 4p. 
A fuel sub-assembly has an adjustable coolant flow gag. The 
comprises two relatively rotatable co-axial tubes having baffles 

de efining longitudinal flow paths. The flow paths house flow restric- 
tions of different size and there is a valve member movable by one of 
py tubes for selecting one of the passages for coolant flow. 3 claims, 

igures. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


51653 (LA-UR—77-296) Heat pipe reactors for space power 
applications. Koenig, D.R.; Ranken, W.A.; Salmi, E.W. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
9p. (CONF-770302—2). Dep. NTIS, PC A02/MF AO1. 

From AIAA meeting; St. Louis, Missouri, United States of 
America (USA) (3 Mar 1977). 

A family of heat pipe reactors design concepts has been 
developed to provide heat to a variety of electrical conversion 
systems. Three power plants are described that span the power range 
1-500 kW(e) and operate in the temperature range 1200 to 1700°K. 
The reactors are fast, compact, heat-pipe cooled, high-temperature 
nuclear reactors fueled with fully enriched refractory fuels, UC-ZrC 
or UO:. Each fuel element is cooled by an axially located molybde- 
num heat pipe containing either sodium or lithium vapor. 


51654 (N—77-12123) Pulsed thermionic converter study. Final 
report. (Rasor Associates, Inc., Sunnyvale, Calif. (USA)). Apr 1976. 
Contracts NAS7-100; JPL-954219. 38p. (NASA-CR—149234). 
NTIS, PC A03/MF AOl. 

A nuclear electric propulsion concept using a thermionic 
reactor inductively coupled to a magnetoplasmadynamic accelerator 
(MPD arc jet) is described, and the results of preliminary analyses 
are presented. In this system, the MPD thruster operates intermit- 
tently at higher voltages and power levels than the thermionic 
generating unit. A typical thrust pulse from the MPD arc jet is 
characterized by power levels of 1 to 4 MWe, a duration of 1 msec, 
and a duty cycle of approximately 20%. The thermionic generating 
unit operates continuously but with a lower power level of approxi- 
mately 0.4 MWe. Energy storage between thrust pulses is provided 
by building up a large current in an inductor —_ the output of the 
thermionic converter array. Periodically, the charging current is 
interrupted, and the energy stored in the mele field of the 
inductor is utilized for a short duration thrust pulse. The results of 
the preliminary analysis show that a coupling effectiveness of ap- 
proximately 85 to 90% is feasible for a nominal 400 KWe system 
with an inductive unit suitable for a flight vehicle. (Author) 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 51842 


51655 (AED-Conf—76-660-034) Safety analysis report for nu- 
clear power plants in the Federal Republic of Germany. Kohler, 
H.A.G. (Kraftwerk Union A.G., Erlangen (Germany, F.R.)). 1976. 
Le po (CONF-7609150—14). Dep. NTIS (US Sales Only), PC A02/ 


From IAEA international training course on nuclear power 
Boon) planning and implementation; Karlsruhe, F.R. Germany (6 


On the basis of the standard format for o— up safety 
analysis reports for stationary fission reactors - this format was 

ublshed in 1959 by the competent Federal Ministry for Atomic 
- a report is made on the format and scope of German safety 
analysis reports. The reasons for drawing up a standard safety 
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analysis report for nuclear power plants with pressurized water 
reactor or boiling water reactor and a KWU draft are discussed. 


51656 (AED-Conf—76-660-040) Export 7: 

for nuclear materials and power plants. Malsch, M ab ang 4 

latory Commission, Washington, D.C. (USA)). iste 2 poe (CO: 

7609150—26). Dep. NTIS (US Sales Only), PC A02/MF AOl. 
From IAEA international t course on pon rn power 


raining 
project a and implementation; Karlsruhe, F.R. Germany (6 
Sep 1976). 


The present paper deals with 1) statutory requirements for 
export and import licensing of nuclear reactors and fuels; 2) regula- 
tions and procedures to issuance of exportlicenses; 3) environmental 
impact of export licensing; 4) licensing of reactor equipment; 5) 
recent restrictions on imports and exports of nuclear fuels. 


51657 (AED-Conf—76-660-052) Licensing and sy y con- 
trol of nuclear power plants in the Federal “Ga 
Obenhaus, W. (Bundesministerium des Innern, Bonn (German 
F.R.)). 1976. 29p. (CONF-7609150—10). Dep. NTIS (US Sales 
Only), PC A03/MF A0O1. 

From IAEA international training course on nuclear power 
project planning and implementation; Karlsruhe, F.R. Germany (6 

p 1976). 


10 figs. 

The paper deals with the legal background, the role of the 
‘Bund’ (Federation) and the ‘Laender’ (States) in the field of atomic 
energy and radiation protection law and the licensing procedure for 
nuclear power plants. 


— (AED-Conf—77-008-004) of work of the 
erntechnischer Ausschuss. Freund, J.; Riedel, U. (Kerntec 
pyre oe (KTA), Koeln (Germany, FR. )). 1977. 14p. (In German). 
(CONF- 770141—2). Dep. NTIS (US Sales Only), PC A02/MF AO1. 
From Information meeting on rules and regulations for nucle- 
ar engineering; Mainz, F.R. Germany (24 Jan 1977). 
1 tab. 


The programme of the KTA is introduced by describing the 
regulations in hand and the subjects proposed. An attempt is made to 
give insight into some of the problems connected with setting up the 
programme. 


51659 (AED-Conf—77-008-006) Guidelines of the Reaktor- 
Sicherheitsh (RSK). J A.; Schneider, M. (Gesellschaft 
fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Germany, F.R.)). 
1977. 8p. (In German). (CONF-770141—3). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

From Information meeting on rules and regulations for nucle- 
ar engineering; Mainz, F.R. Germany (24 Jan 1977). 

2 refs. 

The RSK with its guidelines had a decisive influence on the 
situation of safety engineering of nuclear vd plants in the FRG. 
The guidelines were and are necessary as there were and are 
no regulations. The guidelines now be now “eee > dapenaitle thanks to the 
regulations of the KTA. It is expected that some guidelines will be 
replaced by corresponding KTA regulations as soon as possible. 
RSK guidelines are not in — to KTA regulations since the 
latter are only setup when the region they refer to is controllable. 
However, since experience must still be collected and safety engi- 
neering must continue to be developed, RSK-guidelines will always 
keep their place in the extensive programme of technical regulations 
and guidelines. 


51660 (CONF-770444—1) Quality assurance considerations for 
nuclear power system selection. Bender, M. (Union Carbide Corp., 
Oak Ridge, Tenn. (USA). Nuclear Div.). 1977. Contract W-7405- 
ENG-26. 26p. Dep. NTIS, PC A03/MF AOI. 

From British Nuclear Energy Society meeting; London, 
United Kingdom of Great Britain and Northern Ireland (UK) (14 
Apr 1977). 

The key quality assurance principle to be applied in nuclear 
system selection is to establish that the technological basis is under- 
stood and used properly. Knowledgeable and capable personnel with 
experience in the application are needed, and they must have access 
to appropriate engineering, laboratory, and manufacturing facilities. 
A suitable balance must be maintained between the responsibilities of 
the seller-su — and the purchaser-owner to assure an even-handed 
treatment of the implementation program. Safety and reliability must 
be inherent to the regulatory framework. There must be flexibility in 
the purchaser-owner resources to overcome unanticipated adversity. 
Given these — assurance elements, the nuclear system selection 
process should result in a high probability that the performance 
objectives will be satisfied. 


51661 (FPI—1(Rev.1)) Quality assurance program. (Fluor Pio- 
neer, Inc., Chicago, Ill. (USA)). 23 Mar 1977. vp. Pioneer Inc., 
Chicago, IL. 

A revision of the Fluor Pioneer Quality Assurance Program 
for the design and construction of nuclear power plants is presented. 
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51662 (INIS-mf—3643) Need for and aspects of intervention by 
public authorities. Ha Vinh Phuong. (International Atomic at 
Agency, Vienna (Austria)). 1976. 16p. (In French). (CONF- 
760399—12). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Inter-regional training course on nuclear power project 
planning and implementation; Saclay, France (30 Mar 1976). 

As for all economic activities presenting a hazard to the 
health and safety of the neighbouring population, nuclear installa- 
tions require special legislation and a system of State Control. In 
view of the importance of its role and the sensitivity of public 
Opinion, the national control body should have extensive powers to 
verify nuclear activities, in particular, in respect of the applicable 
regulations and should also provide guarantees that it is independent 
as regards the other interests involved. The IAEA plays a very 
active role in the regulatory field and publishes numerous safety 
codes and guides for nuclear power plants prepared by experts 
appointed by the Member countries. The safety of nuclear installa- 
tions should be placed in the widest possible context and cover 
peripheral fields such as transport, international trade and physical 
production of materials and safeguards. 


51663 (NTISUB/C/124—001) Monthly inspection summary 
report. (Nuclear ee! Commission, Washington, D.C. (USA)). 
Jan 1977. 50p. (NUREG—0025-13). Dep. NTIS, PC A02/MF AOl1. 

Inspection activities at nuclear power plants and fuel cycle 
facilities by the U.S. Nuclear Regulatory Commission are summa- 
rized. - 


51664 (NUREG—0020-77/6) Licensed operating reactors. Oper- 
ating units status report. (Nuclear Regulatory Commission, Washing- 
ton, D.C. (USA)). Jun 1977. 163p. Dep. NTIS $10.00. 

The report is divided into three sections. The first section 
contains summaries of operation of commercial U.S. nuclear units, 
the Glossary, and any known Errata. The second section contains 
two pages of detailed information on each individual nuclear unit 
including information provided by NRC Regional Offices and I and 
E Headquarters, and information received from the utilities concern- 
ing the operation of their unit during the report period. The third 
section is an Appendix which contains copies of the letters establish- 
ing the procedures for publication of this report, comparative statis- 
tics, identification of nuclear power plants within regional Electrical 
Reliability Councils, the relative status of U.S. nuclear electrical 
production to all U.S. electrical production by state, and Regulatory 
Guide 1.16 Revision 4. 


51665 (NUREG—0268) U.S. Nuclear tory Commission 
determination of license fees for fiscal year 1977. References 
Federal Register No. 42 FR 22149, (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Administration). May 1977. 
110p. Dep. NTIS, PC A06/MF AO1. 

Information is presented concerning the determination of 
average cost per man-year to maintain a professional employee for 
NRR, IE, NMSS, ACRS, ASLBP, and ASLAP; distribution of 
program direction and administration and program technical support 
costs; analysis of program support (contractual) costs for NRR, IE, 
and NMSS; added factor computation; NRC professional manpower 
required to conduct application reviews and health-and-safety and 
safeguards inspections; and determination of proposed fees. 


51666 (PB—263110) Licensee Contractor and Vendor Inspection 
Status Report. Quarterly report. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Inspection and Enforcement). 31 
Dec 1976. 184p. (NUREG—0040-04). NTIS, PC A09/MF AOI. 

See also PB—259674. 

The Licensee Contractor and Vendor Inspection Program 
Status Report (White Book) is designed to identify the scope and 
purpose of the NRC's Licensee, Contractor Vendor Inspection 
Program and to provide readers with information based on the 
current result of Inspection Activities. The result of inspections are 
generated such that the t and number of organizations inspected 
during each quarterly publishing period are identified, along with a 
listing of inspection highlights, which include problem areas encoun- 
tered during inspection in terms of: (1) Deviation from recognized 
Q. A. program commitments, and (2) matters which require addi- 
tional attention in order to determine whether or not deviation from 
Q. A. program commitments exists. The White Book also contains a 
ew tabulation of Licensee Event Reports (LER’s) with identi- 
ication of nuclear safety steam system manufacturer, architect engi- 
neers and/or vendors - suppliers which may be involved. 


51667 (RDT-M—1-11T(5-77)) Nickel and nickel-alloy bare 
welding rods and electrodes (ASME-SFA-5.14 with additional require- 
ments). (Energy Research and a Administration, Wash- 
ington, D.C. (USA). Div. of Reactor Development and Demonstra- 
tion). May 1977. Contract W-7405-ENG-26. 5p. . 

This standard covers nickel and nickel-alloy bare welding 
rods and electrodes for nuclear and associated applications. 
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51668 (SL-TR—1A) Distribution of topical report. (Sargent and 
Lundy, Chicago, Ill. (USA)). 1977. 33p. and Lundy Engineers, 
Chicago, IL. i 

Revisions to Sargent and Lundy Engineers quality assurance 
program for nuclear projects are presented. 


51669 (WPPSS-QA—004(Rev.1)) Operational quality assurance 
program description. (Washington Public Power Supply System, 
Richland (USA)). Dec 1976. 48p. Public Power Supply System, 
Richland. 

Brief descriptions of the activities, organizations and key 
personnel involved in the development, implementation and verifica- 
tion of the Operational Quality Assurance Program for WPPSS 
nuclear power plants are presented. 


51670 Guide the target value of dose in neighbor of a 
light water power reactor site. Genshiryoku linkai Geppo; 20: No. 5, 3- 
4(May 1975). (In Japanese). 

Atoriic Energy Commission of Japan decided a guide for the 
target value of dose in neighbor of a light water power reactor site. 
The target values are not considered as dose limits of regulation. 
Proposed target values are 5m rem/year for whole body exposure 
dose by gamma-ray from radioactive rare gas and due to radioactive 
liquid waste, and 15 m rem/year for exposure dose for the thyroid 

land. The target values are applied for new site which will be built 
onthe. In planning of a new site, a future development of vi 
and towns near the site must be considered. Operation of facilities 
should be scheduled under the consideration of the target values for 
a year. When excess emission of radioactivities which may cause 
larger exposure dose, estimation of exposure dose for people in 
neighbor of the site must be done and proper improvements of the 
facilities are required. The facilities under construction at present 
must also consider the target values. 


51671 Action against Kruemmel rejected. Energiewirtsch. Tages- 
Sragen; 26: - 12, 745-749(Dec 1976). (In German). 

5 refs. 

In its verdict dated September 2nd, 1976 - 10 A 211/74 -, the 
administrative court of Schleswig-Holstein at Schleswig has rejected 
with costs the action of a plaintiff resident in Hessen concerning the 
contestation of the 2nd partial licence for the erection of a nuclear 
power station at Kruemmel near Hamburg. The verdict is not 
subject to appeal. Furthermore, the administrative court of Schles- 
wig-Holstein at Schleswig, in its verdict dated September 2nd, 1976 - 
10 A 214/74 - has rejected with costs the actions of eight plaintiffs 
living in Hamburg and surroundings, concerning the contestation of 
the Ist, 2nd and 3rd partial licence for the erection of a nuclear 
power station at Kruemmel near Hamburg. An appeal against this 
verdict has been lodged at the higher administrative court at Luene- 
burg. The main gounds for the two judgments are given in full text. 


51672 Standards regulations and public acceptance. Fernandez, 
E.C. Nucl. Eng. Int.; 22: No. 252, 49-50(Jan 1977). 

Spanish nuclear legislation and the associated procedure for 
the authorization of installations is summarized. Public tance is 
discussed in the context of the needs for and hazards of nuclear 
energy. 


ECONOMICS 


REFER ALSO TO CITATION(S) 52088 


51673 (IKE—4-69) Experience with a modular application 
with central data ¥ase for scientific-technical calculations. 


system 
Ruehle, R.; Wohland, H.; Reyer, G. (Stuttgart Univ. (TH) (Ger- 
many, F.R.). Inst. fuer Kernenergetik). Jan 1976. 11p. (In German). 
Dep. NTIS (US Sales Only), PC A02/MF A01. 

2 figs.; 12 refs. 

The basic principles of the application system RSYST are 


resented. This programme system is developed and used in the 

nstitut fuer Kernenergetik (IKE). Data base, structure, and connec- 
tion of data, and the application language are described. The process 
of problem formulation typical for RSYST is discussed. Just now the 


system is being extended to dialogue and remote data processing. 


51674 (JAERI-M—6632) Status and long term strategies of nu- 
clear energy development programme in Japan. Murata, Hiroshi; 
Hayashi, Toshikazu; Katsuragi, Satoru. (Japan Atomic Energy Re- 
search Inst., Tokyo). Jul 1976. 26p. (In Japanese). Dep. NTIS (US 
Sales Only), PC A03/MF AO1. 

Japan's energy policy, present status of development and 
utilization of nuclear energy and their characteristic features are 
descrived in outline. Based on the above review, considerations are 
given for important strategic key points so as to attain the future 
maturised nuclear 7 industry. In the last, the authors intend to 
clarify more explicitly lines and essence of the strategy for efficient 
research and development programme in Japan. 
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51675 Dynamic energy analysis of the EEC energy transition 
programme. Report on study contract No. 204-75-10 ECi UK. 
Gloyne, A.R.; Peckham, R.J. Glasgow; University of Strathclyde 
(1976). 162p. 

me een oye simulation model has been developed to examine 

lications of different energy strategies for the nine countries 

> the C in net energy terms. The model takes as driving data the 
projected values for overall energy resource consumptions by the 
EEC 9 and from these computes the energy consumed by all the 
different activities within the energy transformation sector in making 
energy available to the demand sector. From these flows a large 
number of descriptive parameters are calculated and their time 
viability is studied. The model is restricted to deal only with energy 
flows and it is not claimed that it can give sufficiently complete 
description to allows policy decisions to be made. However, the 
method does give quantitative results in physical units which are 
largely independent of financial effects once the scenario has been 
set. It can therefore be used to provide meaningful compari 
between different energy strategies and two such strategies have 
been simulated for the EEC 9. The results of these simulations ” 
presented and it is concluded that this type of energy analysis 
useful in evaluating the overall implications of different oats in 
relation to nuclear energy two broad conclusions are reached. Nu- 
clear growth is essential to avoid an energy gap from 1980 onwards. 
That growth must be slow but steady, and hence immediate invest- 
ment in better utilisation of energy is a necessary concomitant, if 
there is not to be economic dislocation. There is very little room for 
manoeuvre. It is observed that the long term case for nuclear ener; 
is neither supported nor undermined by the present study, for t 
solar option has nc not yet been examined by the methodology of 
dynamic energy analysis. 


51676 Operating conditions of nuclear power plants in a com- 
bined power system. Khrostov, Kh.D. (Bylgarska Akademiya na 
Naukite, Sofia. Inst. za Yadrena Izsledvaniya i Yadrena Energetika). 
Yad. Ease: me pa Lge ote (In Bulgarian). 

The problem of the operating conditions of atomic power 
stations of different types with thermal and fast neutrons in the 
electric power system is considered. A conclusion is drawn on the 
basis of the results from the carried investigation that the thermal 
neutron power stations of the type LWR and HTR-ST may be used 
for taking care of loads in the medium load zone of the load schedule 
besides the basic load zone without overstepping the boundaries of 
economic competitive power with respect to the power stations with 
classical fuels. It is established that the atomic power stations with 
reactors with fast neutrons - breeders of the type NaB-O and NaB-C 
should work in the basic load zone due to economic considerations 
as well as because of the highest plutonium reproduction factor, 
directly related to the most efficient utilization of the uranium 
resources. 


51677 Suitability of using atomic energy at e thermal 
electrical power plants. Nosach, V.G.; Rogovoi, V.T. (Inst. of Tech. 
and Thermophysics, Kiev). Teplofiz. Teplotekh.; No. 31, 76-78(1976). 
(In Russian). 

A thermal concept is described for the simultaneous use of 
atomic and organic fuels at existing electrical thermal power plants. 
Equations are presented for the mass and heat balances, from which 
a preliminary calculation of this thermal concept was carried out. 
The results indicate that it is efficient to use a nuclear reactor at 
thermal electrical power plants, as a result of which up to 50% of 
the total heat is produced by nuclear fuel, while the consumption of 
organic is decreased by almost a factor of two in this case. 4 figures, 
3 references. 


51678 Role of atomic power in electrical power production in 
India. Srinivasan, M.R. (Department of Atomic Energy, Bombay 
(India). Power Projects Engineering Div.). J. Phys. Educ.; 3: No. 4, 


1-6(Mar 1976). 

Gl resources of fossil fuels have been surveyed. Oil 
resources and hydroelectric potential in India have been reported. 
Indian atomic energy programme regarding construction of nuclear 
power plants has been discussed. Possibility of using thorium as a 
fuel in fast breeder reactor in the longer term has been mentioned. 
The article also deals with the energy consumption in agriculture. 


51679 Energy research and development in the United Kingdom. 


1). London; Royal Society (1977). Ban 
an Introduction and Summary, the report 

sections, entitled: energy supply and demand, and possible economic 
futures in the United Kingdom; energy sources available to the 
United Kingdom (coal; offshore oil; nuclear fission power; nuclear 
fusion power; alternative power sources, ¢.g. wave power, solar 
—— tidal power); energy conservation; consequential energy R 

strategy. In connection with nuclear fission power it is the 
opinion of the group that sufficient approval for the UK single 


evaluation, conclusions based on these 


NUCLEAR POWER PLANTS 


commercial fast breeder reactor project should be given so 

the necessary planning and studies can be started i 
ately. Safety and environmental problems should be intensivel 
studied. The group would like to see a much stronger R and 
programme concerned with the disposal of nuclear wastes. 


CONSTRUCTION AND OPERATION 


51680 (PB—264479) Study on the reliability of large coal-fired 
and nuclear power plants. Factors affecting power plant reliability. 
Volume I. Final report. (Mechanics Research, Inc., Los 
Calif. (USA)). 15 Dec 1975. Contract FEA-CO-05-50345-00. 113p. 
(MRI—2831-4.6-Vol-1). NTIS, PC A06/MF AOI. 

e study consisted of a com ive evaluation of 2 nuclear 
units (Indian Point 2 - Consoli¢ i 
Point 4 - Florida Power and 
(Bull Run and Widows Creek 


a ———— 
uses of unit reliability and the causes o 

reliability performance of the units. Recommended actions for im- 
proving the reliability of one of the study units was to be presented 
in a format useful to other utility companies for improving reliability 
of their generating units. The emphasis of the study was on the 
aspects of it, manning, operations,- and maintenance 
peer ee beta sa ne 
a summary, a description o major findings from comparative 
findings, and recommenda- 
tions for improving the reliability of the below average units. 


en ee 6 6 ee ee eee 


Final report. ov , Los Angeles, 

Calif. (USA)). 15 Dec 1975. Contract FEA-CO-05-50345-00. 111p. 
(MRI—2831-4.6-Vol-2). NTIS, PC alae AOl. 

See also Volume 1, PB-264 

The study consisted of a = evaluation of 2 nuclear 
units (Indian Point 2 - Consolidated Edison of New York, 
Point 4 - Florida Power and tt Company) and 2 coal-fired units 
(Bull Run and Widows Creek Unit 8 - Tennessee Valley aa 
fone of the study was to identify and assess the underlying 

uses of unit unreliability and the causes of the observed differences 
> reliability performance of the units. Recommended actions for 
improving the realiability of one of the study units was to be 
presented in a format useful to other utility companies for improving 
the reliability of their generating units. The emphasis of the study 
was on the aspects of management, manning, operations, operations, and mainte- 
nance which had a significant impact on unit reliability. Volume 2 
presents a discussion of the comparative analyses performed for the 
coal fired units. 


FB 260) Sealy te ES Se ee 
affecting 


. Final report. M , Los 
Calif. (USA)). 15 Dec 1975. Contract FEA-CO-05-50345-00. 103p. 
et ya .3)). mgt PC —- AOl. 


The 3 —— 23 er a comparative evaluation of 2 nuclear 
units (Indian Point 2 - Consolidated Edison of New York, Turkey 
Point 4 - Florida Power and tt Company) and 2 coal-fired units 
= Run and Widows Creek Unit 8 - Tennessee Valley Authority). 

‘The purpose of the conly wie So ey eee 

uses O' unit unreliability and the causes of the observed differences 
ss reliability performance of the units. Recommended actions for 
improving the reliability of one of the study units was to be present- 
ed in a format useful to other utility companies for improving the 


manning, operations, i 
t impact on unit walsbility. Volume 3 
presents a discussion of the comparative analyses performed for the 


51683 (PB—264482) Action plan to improve power plant produc- 
tivity. (Mechanics Research, Inc., Los Angeles, Palit (USA)). 22 
Dec 1975. Contract FEA-CO-05-50345-00. 65p. (MRI—2831-4.8). 
NTIS, PC A04/MF A0O1 
See also a 'l, PB-264 479, Volume 2, PB-264 480, and 
Volume 3, PB-264 48 
The i part of a stady which compared the productiv- 


report 
hay of lange, ove Sa SSeS ee 


more accurately determine the lying causes of unit reliability 
ning operation ard maintenance factor on the measures of unl 
rations and maintenance factors on the measures 


fone Point 4, nuclear; and Widows Creek 8 and 

fired. This Action Plan represents the culmination 

Plant Reliability Study ———_ Presented in 
of the analysis 
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mendations developed from the study results to improve the below- 
average unit's reliability; and a definitive oa lee plan to im- 
prove the productivity of one of the coal-fired uni 


51684 Interaction of controlled power plant units in interconnect- 
ed operation. pes omega E. (Stuttgart Un Univ. (TH) (Germany, F.R.). 
Abt. Stromerzeugung und Automatisierungstechnik). pp 142-149 of 
In VDI/VDE-Gesellschaft Mess- und Regelungstechnik 2nd meet- 
Fal members and ex meeting. Duesseldorf, Germany, F.R.; 
I (1976). (In German 
From 2. ee < Pp eethen at akies mee 
the VDI/VDE-Gesellschaft Mess- — (GM, 
Wiesbaden, Germany, F.R. (18 - 19 Now 197 
7 figs. 


A simulation experiment is carried out to study the control 
behavior of nuclear power plant units in interconnected operation in 
case of large power jumps and uncontrolled power changes. The 
simulation y is based on a dynamics model for investigations 
in the second- eabenipauaien which is presented and explained. 


51685 Nuclear power plants and jobs. At. Strom; 22: No. 6, 150- 
151(Nov 1976). (In German). 

Three lectures presented on the occasion of a press journey to 
Muelheim-Kaerlich are summarized: Economic effects of delays in 
the building of nuclear power plants (Gassert H., BBC); present state 
of building in Muelheim-Kaerlich (Niemeier R., BBR); nuclear 
energy and public opinion (Kohtes P.S., APM.). 


FUEL CYCLE 
REFER ALSO TO CITATION(S) 51026, 51031, 51043, 52004 


51686 Thorium as a substitute for uranium. Hunt, H. (UKAEA). 
Atom (London); No. 245, 48(Mar 1977). 

Reference is made to the paper by E. Teller in Atom, Febru- 
ary 1977, who suggested that it appears, at least theoretically, that 
the use of a thorium cycle in thermal reactors would give enough 
nuclear fuel for a long time to come, and so avoid the need for using 
Pu in fast reactors. appears at first sight to be an attractive 

roposition, but loses some of this attraction on close examination. 
easons for this are discussed. 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 50560, 50967, 51590 


51687 (ORNL/TM—S5410) Assessment of very high-temperature 
reactors in process applications. Appendix II. VHTR process heat 
studies. Jones, J.E.; Gambill, W.R.; Coo R.H.; Fox, 

E.C.; Fuller, L.C.; Littlefield, C.C.; Silverman, M MD.’ (Oak Ridg e 
National Lab., Tenn. (USA)). Jun 1977. Contract W- 7405 ENG. 6. 
114p. Dep. NTIS, PC A06/MF AO1. 

A critical review is presented of the technology and econom- 
ics for coupling a very high- temperature gas-cooled reactor to a 
variety of process a. It is concluded that nuclear steam 
ps A of light hydrocarbons for coal conversion could be a near- 
term alternative and that direct nuclear coal gasification could be a 
future consideration. hemical water splitting appears to be 
more costly and its availability farther in the future than the coal- 
conversion systems. Nuclear steelmaking is competitive with the 
direct reduction of iron ore from conventional coal-conversion pro- 
cesses but not competitive with the reforming of natural gas at 
present gas prices. Nuclear process heat for petroleum refining, even 
with the necessary backup systems, is competitive with fossil energy 
sources. The rocessing with nuclear heat of oil shale and tar sands 
is of marginal economic importance. An analysis of peaking power 
applications using nuclear heat was also made. It is concluded that 
steam refo methane for energy storage and production of 
peaking power is not a viable economic alternative, but that energy 
storage with a high-temperature heat transfer salt (HTS) is —~ ¢~ 
tive with conventional peaking systems. An examination of the 
materials required in process heat exchangers is made. 


—_ MB ey. Urban district heating using nuclear 
(A )). 1977. or (In —— languages). 
ustria sev 

Agen. 160383") GAEA $15.00. = 

From IAEA committee on use of nuclear heat for urban 
heating; Vienna, Austria (15 Mar 1976). 

Separate abstracts have been prepared for the individual 
papers included. 


51689 § Nuclear energy and water desalination. 
L. (Ecole Polytechnique, 75 - oe eee 5 pent od 


Phyane des 
Hautes Energies). pp 33-44 of In Biological and 


ERA VOL. 2, NO. 21 


and desalinaton of water. Passino, R. (ed.). Amsterdam, Netherlands; 
Elsevier (1976). 

From Study week at the Pontifical Academy of Sciences; 
Vatican (14 - 19 Apr 1975). 

A short state-of-the-art survey is given of desalination meth- 
ods, the involvement of nuclear power reactors in some desalination 
process, the cost of certain methods, and quantities produced and 
required in different parts of the world. 


51690 Ste stoaw single-purpose nuclear desalination plant 
compatible wi 


ith the local resources in the Middle East. Hedayat, S.E.; 
Sary, A.A.; Nawar, S.M.; Attia, M.A.; El-Osery, I.M. (Development 
Consultants Association, Cairo (Egypt). Desalination; 20: No. 1, 
ties > 1977). 
From 1. Desalination congress of 
Mexico City, Mexico (24 - 29 Oct 1976). 
2 tables. 


the American continent; 


In this results of the preliminary stages of the design of 
a 2.6 million pe ae per day (1000. cubic meters/day) single-purpose 
40 MW thermal MSF-heavy water nuclear plant are reported. 
Design objectives and philosophy are reviewed. A description is 
given of the bape thermal, control and mechanical di 
parameters of the plant. The design is based on utilization of avail- 
able local bokawt 4 technology and manpower. The feasibility of 
production of heavy water in the fertilizer production plants and the 
extraction of natural uranium from the phosphate mines on the Red 
Sea coast are considered pointing out further stages of development 
and future plans. 
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51691 (JAERI-M—6710) Reactor Engineering 

report. (April 1, 1975 - March 31, 197 
ae Inst., Tokyo). Sep 1976. 187p. Dep. 
PC A09/MF AO. 

Research activities conducted in Reactor Engineering Divi- 
sion in fiscal 1975 are summarized in this report. Works in the 
division are closely related to the development of multi- ‘py eer 
High-temperature Gas Cooled Reactor, the development of Liquid 
Metal Fast Breeder Reactor by Power Reactor and Nuclear Fuel 
Development Corporation, and engineering research of thermonu- 
clear fusion reactor. Many achievements are described concerning 
nuclear data and group constants, theoretical method and code 
development, integral experiment and analysis, shielding, heat trans- 
fer and fluid dynamics, reactor and nuclear instrumentation, dynam- 
ics analysis and control method development, fusion reactor technol- 
ogy and activities of the Committee on Reactor Physics. 


Division a 
iO Cones Atomic Energy 
NTIS (US Sales Only), 


THEORY AND CALCULATION 


51692 (AED-Conf—76-086-000, pp v) System-inherent errors in 

velocity measurement from correlation of signals. Raes, 

K.H. (Technische Univ. Hannover (Germany, F.R.). Inst. fuer Kern- 

— Jul noe (In : German). ‘ie sa 

pecialist’s meeting on ex ues in 
field of reactor fluid dynamics; Berlin, F.R. —-* (10 1976). 
In Ex; tal technique in the thermo- and fluid-dynamics 
ues in reactor fluid d 

question if and to what extent 

fluid between two thermoelements can 

determined time shift of the cross correlation func- 

tion if the flow velocity of a fluid shall be determined from the cross 
correlation function of temperature fluctuations. 


51693 pr ep age toe pp v) Hot-wire anemometry in 
sub-channels of rod clusters. Rehme, K. (Kernforschungszentrum 
Karlsruhe ( Sal 1976, dn “tay * ee von fuer Neutronenphysik und Reak- 
tortechnik). Jul 197 
From S a ex tal tec’ ie in the 
field of fay ned fluid ee Berlin, F.R. ss 1976). 
In Experimental technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 
ha a determination of ge flow in rod clusters 
experimental experience gained on simp! ete Same 
to rod clusters. Thus, mainly knowledge of flows through circular 
pipes and concentric ring slots are applied for calculating flows 
through rod clusters. 
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From Specialist’s meeting on experimental techniques in the 
field of reactor fluid dynamics; Berlin, F.R. Germany (10 Mar 1976). 

In Experimental technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 
, Time extender apy on proves to be suited for the detec- 
tion of phase boundaries in heterogeneous two-phase flows. A possi- 
bility of application is shown for the feed-in of superheated steam 
into water of saturation temperature at high system pressures and 
temperatures by means of experimental studies on bubble formation 
and separation with simultaneous heat transfer. The present paper is 
intentionally confined to the results gained from time extender 
photography. The relations between bubble size as well as frequency 
of formation and the pe parameters of the system, important 
for the specification of transport quantities, are given for the experi- 
mentally considered range and the cause for the sudden change from 
steady gas flow (formation of single bubbles) into unsteady gas flow 
(combination of bubbles during separation from the nozzle) is re- 
vealed as a build-up problem and covered by proper formulae. 


51695 (AED-Conf—76-086-000, pp v) Noise analysis - survey of 
application. Lickteig, K.; Wesser, U. (Tech- 
nische Univ. Berlin (Germany, F.R.). Inst. fuer Kerntechnik). Jul 
1976. (In German). 
From Specialist’s meeting on experimental techniques in the 
field of reactor fluid dynamics; Berlin, F.R. Germany (10 Mar 1976). 
In Experimental technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 
The theory of noise analysis is discussed from the aspect of 
the simple mathematical relations needed by the experimenter in 
order to evaluate characteristic functions, like correlation or spectral 
density functions, from process signals. Subsequently some examples 
from the practical application of noise analysis are presented. 


51696 (AED-Conf—76-086-000, pp v) Holographic measuring 
methods in heat and mass transfer. Mayinger, F.; Panknin, W. (Tech- 
nische Univ. Hannover (Germany, F.R.). Inst. fuer Verfahrenstech- 
nik). Jul 1976. (In German). 

From Specialist’s meeting on experimental techniques in the 
field of reactor fluid dynamics; Berlin, F.R. Germany (10 Mar 1976). 

In Experimental technique in the thermo- and fluid dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid-dynamics. 

The principle of a new optical method is explained on inci- 
dent light holography. Subsequently the fundamentals of the holo- 
graphic transillumination interferometry are explained and the meth- 
ods of evaluation are given. Then special holographic set-ups and 
interference methods are discussed. All techniques are illustrated by 
suitable examples. Though they were selected preferably with re- 
spect to measuring problems in fluid dynamics, they are to indicate 
additionally the larger range of application of this measuring tech- 
nique and to give new impulses for their use. 


51697 (AED-Conf—76-086-000, pp vp,) Study of two-phase 
layer phenomena in boiling water by means of photographic 
techniques. van der Molen, S.V. (Stichting Energieonderzoek Cen- 
trum Nederland, Petten). Jul 1976. 
From Specialist’s meeting on experimental techniques in the 
field of reactor fluid dynamics; Berlin, F.R. Germany (10 Mar 1976). 
6 figs.; 11 refs. 
In Experimental technique in the thermo- and fluid-dynamics 
. Pt. 1. Measurement technique in reactor fluid dynamics. 
The behaviour of bubbles in the boundary layer of a two- 
phase flow is important for the heat exchange between the heat 
production unit and the cooling medium. Theoretical knowledge of 
the forces on a bubble and the interaction between molecules of 
different kind are essential for understanding the phenomena. The 
hotographic techniques are needed for the investigation of the 
ubble pattern which exists where we find Departure from Nucleate 
Boiling. 
51698 (AED-Conf—76-086-000, pp vp,) Three-dimensional ve- 
locity measurements in fuel rod bundle models by means of a laser 
Doppler technique. Vonka, V. (Stichting Energieonderzoek Centrum 
Nederland, Petten). Jul 1976. 
From Specialist’s meeting on oo techniques in the 
field of reactor fluid dynamics; Berlin, F.R. Germany (10 Mar 1976). 


8 figs; 12 refs. 

In Experimental technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 

In a framework of an investigation of fuel rod bundle hydrau- 
lics a discussion is made pertaining to experimental technique for 
instantaneous velocity measurement in general and laser doppler 
anemometry in particular. Application aspects to three-dimensional 


velocity measurements in t eometry are mentioned and the 
choice of our approach is justified. The experimental set-up is briefly 
out-lined and a test programme to investigate the measuring accura- 
cy of a two-channel laser doppler anemometer is presented, namely 
in its application on several kinds of turbulent channel flows. Several 
results of the measurements performed in this stage are shown. 
Special attention is paid to correct treatment of ambiguity noise 
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which is considered as a common mode problem in investigation of 
turbulent velocity fluctuations with laser doppler anemometers. 


51699 (AED-Conf—77-007-000, pp v) Efficient high order 
method for fluid dynamics equation. Romstedt, P.; Werner, W. (Ge- 
sellschaft fuer Reaktorsicherheit m.b.H., (GRS), Garching/Muen- 
chen (Germany, F.R.)). 1977. 

From Technical meeting on coarse-mesh methods) progress 
in the methods and their application to reactor problems; Erlangen, 
F.R. = (25 Jan 1977) 
refs. 


In Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems. Abstracts. 

Recently, a special class of Weighted Residual Methods has 
been introduced to neutron kinetics calculations. As basis functions 
local polynomials with weight functions are used. For cases with a 
regular grid structure this method proved to be much more efficient 
than conventional FD- or FE methods. The method is now being 
applied to fluid dynamics equations, where it seems to offer similar 
advantages. 


51700 (AED-Conf—77-007-000, pp vp,) KASY synthesis pro- 
gramme for the approximative solution of the 3-dimensional neutron 
diffusion equation. State of development, planned programme exten- 
sions, and application to from the field of reactor design. 
Buckel, G. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Neutronenphysik und Reaktortechnik); Wouters, R. de; 
Pilate, S. (Societe Belge pour:l'Industrie Nucleaire, Brussels). 1977. 
(In German). 

From Technical meeting on coarse-mesh methods) 
in the methods and their application to reactor problems; 
F.R. Germany (25 Jan 1977). 

11 refs. 

In Technical — on coarse-mesh methods: progress in 
the methods and their Myre ye to reactor problems. Abstracts. 

The synthesis code SY for an approximate solution of the 
three-dimensional neutron diffusion equation is described; the state 
of the art as well as a. rogram extensions and the applica- 
tion to tasks from the field of reactor designing are dealt with. 


51701 (AED-Conf—77-007-000, pp vp,) Comparing the accura- 
cy and effectiveness of several diffusion programmes based on different 
methods. Buckel, G.; Kuefner, K.; Stehle, B. (Kernforschi - 
trum Karlsruhe (Germany, F.R.). Inst. fuer Noeonsagiagalt und 
Reaktortechnik). 1977. (In German). 

From Technical meeting on coarse-mesh methods) Lerepee 
in the methods and their application to reactor problems; Erlangen, 
F.R. Germany (25 Jan 1977). 

2 figs.; 1 tab.; 5 refs. 
In Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems. Abstracts. 

Several computer programs (CITATION, HEXAGA II, 
TRIBU) were compared with the aid of realistic reactor models. 
The deviations of the solutions from theoretical reference solutions 
are reported, and data are given on computing times and storage 
requirements. 


51702 (AED-Conf—77-007-000, pp vp,) Using the finite element 
method to calculate Guco-dianeitiadl in reactor physics. 
Franke, H.P. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer 
Kernenergetik). 1977. (In German). 

From Technical meeting on coarse-mesh methods) progress 
in the methods and their application to reactor problems; Erlangen, 
F.R. Germany (25 Jan 1977) 

1 fig.; 1 tab.; 7 refs. 

In Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems. Abstracts. 

The finite element method is used to solve three-dimensional 
stationary group diffusion equations. For this, these equations are 
treated as a system of one-group equations coupled by fission and 
scattering sources. The M3D programme ribed has been 
specially developed to carry out this formalism. 


51703 (AED-Conf—77-007-000, pp vp,) Comparison of coarse- 
mesh methods in benchmark and realistic reactor problems. Jager, W.; 
Siewers, H. (Gesellschaft fuer Kernenergieverwertung in Schiffbau 
und Schiffahrt m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 
1977. (In German). 

From Technical meeting on coarse-mesh methods) progress 
in the methods and their application to reactor problems; Erlangen, 
F.R. Germany (25 Jan 1977). 


1 fig. 

In Technical meeting on coarse-mesh methods: progress in 
the methods and their app’ ication to reactor problems. Abstracts. 
Comparative calculations were carried out using the 
coarse-mesh methods LEIWAR, ROSI and BOXJ. Various control 
rod combinations for a small ship propulsion reactor were treated. 
The BIBLIS-A core as an exam: 2, ote lange power sector wen hie 

calculated by these three met ; 
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a (AED-Conf—77-007-000, pp vp,) Approximative solution 

for discretized diffusion by means of a coarse-mesh method. 

Lieberoth, J. (Internationale Atomreaktorbau G.m.b.H. (INTERA- 

TOM), Bergisch Gladbach (Germany, F.R.)). 1977. (In German). 

From Technical on coarse-mesh methods) progress 

in the methods and their application to reactor problems; Erlangen, 
F.R. Saree 197 077) 


i 

In Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems. Abstracts. 

A coarse-mesh method to solve the multigroup diffusion 
equation is described which is derived from the well-known differ- 
ence formulation by using the difference equations only for those 
foe which lie on cross-points of the primary fine-mesh grid. This 
leads not only to additional approximative assumptions on transver- 
sal leakage but also to a considerable shortening of the calculation 
time. 


51705 (AED-Conf—77-007-000, pp vp,) Using higher-order 
polynomials for an approximation of the neutron flux in the coarse- 
mesh method QUABOX/CUBBOX. Maurer, W.; Werner, W. 1977. 
(In German). 

From Technical meeting on coarse-mesh methods) progress 
in the methods and their application to reactor problems; Erlangen, 
F.R. Germany (25 Jan 1977) 

4 refs. 

In Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems. Abstracts. 

The accuracy to be achieved using approximation polynomi- 
als is determined by comparing coarse-mesh calculations with fine- 
mesh reference solutions. The mean power densities are used as a 
criterion of comparison. As examples, IAEA and LRA benchmark 
problems were calculated as well as the model core of a modern 
power reactor. 


51706 (AED-Conf—77-007-000, pp vp,) sents and time-depen- 
dent reactor dynamics on the basis of a 2D Wepier, 
J. (Technische Univ. Berlin (Germany, F.R.). fee feor fuer Kerntech- 
nik). 1977. (In German). 

From Technical meeting on coarse-mesh methods) progress 
in the methods and their application to reactor problems; Erlangen, 
F.R. Germany (25 Jan 197) 

5 refs. 

In Technical meeting on coarse-mesh methods: progress in 
the methods and their application to reactor problems. Abstracts. 

The time-dependent reactor equations are solved using the 
FEM, and the results are compared with a 2D benchmark problem. 
It is shown schematically how the basic element of a stationary 
programme, the search for eigenvalues, may be used without alter- 
ations in a dynamic calculation. Also, proposals are made for im- 
proving the economy of matrix processing in a FEM programme. 


51707 (AEEW-R—646) Analysis of time-of-flight spectrum mea- 
surements in some Zebra plutonium assemblies. Burbidge, B.L.H.; 
Gibson, I.H.; Hardiman, J.P.; Jakeman, D.; Marshall, J. (UKAEA 
Reactor Group, Winfrith. Atomic Ener Establishment). 1970. 50p. 
Dep. NTIS S Sales Only), PC A03/MF AO1. 

Declassified reprint November 1976. 

Time-of-flight measurements of the core centre neutron spec- 
trum have been made on four plutonium fuelled assemblies in the 
Zebra reactor. The subcritical reactor was pulsed by the 14 MeV 
linear accelerator recently installed on the reactor. The various 
correction factors required to interpret the beam measurement are 
considered and error assignments are made. The measured tra 
are finally compared with predictions using the MURAL and 
FGL4 data set. 


51708 Prakticheskie zadachi po 
torov. (Practical 
mirov, V.I. Moscow; Atomizdat (1976). 296p. 

The physics and thermodynamic aspects of nuclear reactor 
Operation are examined. Some of the standard problems and their 
methods of solution are presented. Emphasis is placed on the deter- 
mination of power density, control rod positioning, safe startup 
procedures, reactor poisoning, etc. esatedpante operations are 
examined in which variable power requirements must be met. The 
material is intended for engineering and technical personnel in the 
nuclear energy industry. 


= (GKSS—76/E/39) 3-D diffusion program XYZ-MUGDI 

ith data-analyzing program XYZFF. Siewers, H. (Gesellschaft fuer 

att en Fy in Schiffbau und Schiffahrt m.b.H., Geesth- 

acht-Tesperhude (Germany, F.R.). Inst. fuer Physik). 1976. 30p. (In 

a a NTIS (US Sales Only), PC A03/MF AOI. 
refs. 

The XYZ-MUGDI program solves boudary value and eigen- 

value lems for devo denentional a 
en +: 74 for a maximum of four energy groups. 

is a program for analyzing data; with it eam 


ee yadernykh reak- 
of nuclear reactors). Vladi- 
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the average and maximum form factors for arbitrary coarse-meshed 
networks can be evaluated. 


51710 (IA—1321, pp 35) Sane of methods for thermal 
reactor lattice calculations. Schneider, A.; Rothenstein, W.; Green- 
span, E. Jun 1976. 

Published in summary form only. 

In Research laboratories annual report 1975. 


51711 eat myn ARTIS - a computer programme for calcu- 
the and velocity distribution in rod clusters with 

1 flow-through. Straub, G. (Stuttgart Univ. (TH) (Germany, 
F.R.). Inst. fuer Kernenergetik). Oct 1976. 17p. (In German). Dep. 
NTIS (US Sales Only), PC A02/MF A0Ol1. 

4 figs.; with tabs. 

In safe nuclear reactor operation knowing the mong ne er 
lic parameters in fuel elements is of decisive importance. In these 
fuel elements, temperature fields build up on account of the complex 
geometry of the rod cluster and the varying power output of the fuel 
elements. The maximal permissible temperature, given by material 
properties and the physical behaviour of the coolant, is nowhere to 
be exceeded. The computer programme ARTIS was elaborated to 
calculate the coolant temperature in hexagonal clusters with parallel 
flow-through. 


51712 eg peek FLATT - a computer programme for 
agg he ww and temperature transients in nuclear fuels. Venkat 
Raj, V. yn S.M. (Bhabha Atomic Research Centre, Bombay 
(India)). 1976. 10p. (CONF-751264—6). Dep. NTIS (US Sales Only), 
PC A02/MF AOI. 

From 3. national heat and mass transfer conference; Bombay, 
India (11 Dec 1975). 

FLATT is a computer code written in Fortran language for 
BESM-6 computer. The code calculates the flow transients in the 
coolant circuit of a nuclear reactor, caused by pump failure, and the 

uent temperature transients in the fuel, clad, and the coolant. 
In addition any desired flow transient can be fed into the programme 
and the resulting temperature transients can be calculated. A case 
study is also presented. 


51713 (INIS-mf—3495) Representation of boundary conditions 
in thermal reactor global analysis by diffusion theory employing finite 
difference approximation. Paul, O.P.K. (Bhabha Atomic Research 
Centre, Bombay (India)). 1976. 8p. (CONF-7603107—2). Dep. NTIS 
(US Sales Only), PC A02/MF AOI. 

From Symposium on reactor physics; Bombay, India (1 Mar 
1976). 

An approach to simulate the flux vanishing boundary condi- 
tion in solving the two group coupled neutron diffusion equations in 
three dimensions (x,y,z) employed to calculate the flux distribution 
and ksub(eff) of the reactor is summarised. This is of particular 
interest when the flux vanishing boundary in x,y,z directions is not 
an integral multiple of the mesh spacings in these directions. The 
method assumes the flux to be negative, hypothetically at the mesh 

ints lying outside the boundary and thus the finite difference 

ormalism for Laplacian operator, taking into account six neighbours 
of a mesh point in a square mesh arrangement, is expressed in a 
general form so as to account for the boundary mesh points of the 
system. This approach has been incorporated in a three dimensional 
diffusion code similar to TAPPS23, already published, and has been 
used for IRT-2000 reactor and the results are quite satisfactory. 


51714 (INIS-mf—3496) Approach to box homogenisation-lattice 
properties. Paul, O.P.K. (Bhabha Atomic Research Centre, Bombay 
(India)). 1976. 4p. (CONF-7603107—3). Dep. NTIS (US Sales Only), 
PC A02/MF AOI. 


. From Symposium on reactor physics; Bombay, India (1 Mar 
1976). 

A computer code has been developed to solve two grou 
coupled neutron diffusion equations in x,y geometry for a lattice cell 
of a thermal reactor comprising an array of fuel pins (cellules) 
regularly spaced in a square box. The method uses finite difference 
approximation considering four neighbours of a mesh point and 
successive interaction technique. To simulate the current vanishing 
boundary condition at the cell boundary, the code uses a hypothesis 
that the thermal neutron flux increases exponentially beyond the pin 
cellules boundary while the fast neutron flux follows the reverse 
behaviour and the flux across the cell boundary follows the mirror 
image distribution. The code requires two group diffusion p 
of cellules as input data and ft calculates Ksub( 
Lsub(S)sup(2), —— and Dsub(f) of the system. This code Fh 
led with lattice pin and global calculation codes has been used for 
IRT-2000 reactor and the results are quite reasonable. 


pan ll ae ESELEM 4: a code for calculating fine 
neutron spectrum and multi-group cross sections in plate lattice. 
Nakagawa, Masayuki; Katsuragi, Satoru; Narita, Hideo. (Japan 
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Atomic Energy Research Inst., Tokyo). Jul 1976. 46p. Dep. NTIS 
(US Sales Only), PC A03/MF A0O1. 

The multi-group treatment has been used in the design study 
of fast reactors and analysis of experiments at fast critical assemblies. 
The accuracy of the multi-group cross sections therefore affects 
strongly the results of these analyses. The ESELEM 4 code has been 
developed to produce multi-group cross sections with an advanced 
method from the nuclear data libraries used in the JAERI Fast set. 
ESELEM 4 solves integral transport equation by the collision prob- 
ability method in plate lattice geometry to obtain the fine neutron 
spectrum. A typical fine group mesh width is 0.008 in lethargy unit. 
The multi-group cross sections are calculated by weighting the point 
data with the fine structure neutron flux. Some devices are applied 
to reduce computation time and computer core storage required for 
the calculation. The slowing down sources are calculated with the 
use of a recurrence formula derived for elastic and inelastic scatter- 
ing. The broad group treatment is adopted above 2 MeV for dealing 
with both light any heavy elements. Also the resonance cross 
sections of heavy elements are represented in a broad group struc- 
ture, for which we use the values of the JAERI Fast set. The library 
data are c= by the PRESM code from ENDF/A type nuclear 
data files. The cross section data can be compactly stored in the fast 
computer core memory for saving the core storage and data process- 
ing time. The programme uses the variable dimensions to increase its 
flexibility. The users’ guide for ESELEM 4 and PRESM is also 
presented in this report. 


51716 (JAERI-M—6373) Present status on algorithms and 
benchmark tests for numerical solution of the time-dependent neutron 
transport equation. Benchmark tests on the space-dependent neutron 
kinetics codes. I. Ise, T.; Horikami, K.; Kobayashi, K. (Japan Atomic 
pe Research Inst., Tokyo). Jan 1976. 50p. (In Japanese). Dep. 
I = Sales Only), PC A03/MF AO1. 

eview studies have been made on algorithms of numerical 
analysis and benchmark tests on neutron transport kinetics computer 
codes for performing efficient benchmark tests on space-dependent 
neutron kinetics codes. At present, there are few transport kinetics 
codes available, compared with the diffusion kinetics codes: the 
me agar are 3 one-dimensional codes and 1 two-dimensional code. 
wo codes use TASK algorithm and almost of all other codes use 
—- based on the diamond difference method. Exponential 
difference, exponential extrapolation, coarse mesh rebalancing are 
adopted in some codes for accelerations. The exponential extrapola- 
tion technique is effective particularly in smaller time steps. Bench- 
mark tests for practical problems have not yet been performed. It is 
desirable to develop methods with a high convergence rate in space, 
and with a good stability and a high computing speed in time. 


51717 (JAERI-M—6504) Method for estimating multiple-rod 
worth by single-rod experiment. Nakano, M. (Japan Atomic Energy 
Research Inst., Tokyo). Mar 1976. 12p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A02/MF AOl. 

A method is proposed of estimating experimentally the reac- 
tivity worth of multiple control rods by single-rod experiment. In 
the method, the contribution of each control rod to the multiple-rod 
worth is obtained by the measured single-rod worth, to which the 
effect of a flux distortion due to the other rods is corrected. The 
correction factor to the single-rod worth is obtained from the 
reactivity worth of the sample measured in the systems with and 
without an individual rod. To examine validity of the method, a 
numerical study was made with the model of a prototype fast 
reactor. In the model, natural and/or 90% enriched B,C rods are 
introduced into sodium channels of the reference system, the worth 
of the individual rod ranging from -0.4%Ak/k to -1.9%Ak/k. There 
is no large difference between the multiple-rod worths obtained by 
the present method and by the direct k-calculation. The difference is 
1.4% at most in several rod patterns used in the study, covering up 
to four rods insertion and the interaction effect ranging about + 10% 
-- -20%. The method proposed is useful in estimating the ‘experimen- 
tal’ value of a multiple-rod worth. 


51718 (JAERI-M—6665) HEATRN-FEM: a finite-element con- 
duction code for transient thermal response of the fuel rod in axisym- 
metric and plane tions. Ohnishi, N. (Japan Atomic —,! 
Research Inst., Tokyo). ye | 1976. 73p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A04/MF AOl. 

The code HEATRN-FEM, a FORTRAN IV computer pro- 
gram for calculating transient temperatures of the fuel rod in axisym- 
tetric and plane configurations, is described: mathematical methods, 
input and output, and some example calculations. 


51719 (JAERI-M—6722) CIPER: a two- and three-dimensional 
code based on diffusion theory. Nakagawa, M.; Tokuno, 
Y. Gapan Atomic Energy Research Inst., Tokyo). Sep 1976. 46p. (In 
seyenne | . NTIS (US Sales Only), PC A03/MF AOl. | 
CIPER le calculates a reactivity on the basis of the 
first order or exact perturbation theory by using an output from a 
two or three-dimensional diffusion calculation. The code accepts the 
neutron flux and adjoint flux computed by the CITATION code. 
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The anisotropic effect of leakage can be obtained from the adoption 
of the anisotropic diffusion coefficients. This code is programmed 
with the use of arrays with adjustable dimensions for main variables. 
The article includes an explanation of calculation formula and input- 
output formats of the CIPER code. The Sample I/O list and Fortran 
list are given in the appendix. 


51720 (Juel— 1343) Determination of reactivity at a compact core 
with low absorption reflector by means of the pulsed neutron method. 
Hecker, R.; Drueke, V.; Ahmad, S.K.; Kacmary, S.; Paul, N. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorentwicklung). Sep 1976. 55p. (In German). Dep. NTIS (US 
Sales Only), PC A04/MF AOI. 

16 figs.; 14 tabs.; 15 refs. 

Pulsed measurements at a compact critical facility with low 
absorption reflector are described. By a number of such measure- 
ments at different points of the system a proper value for the 
reactivity can be determined, which allows a meani comparison 
with values calculated by static computer codes in spite of the 
presence of kinetic distortion in the system. A modi area ratio 
method is developed and applied to the measurements; furthermore a 
method is shown, which allows to suppress in this systems the 
kinetic distortion in the fundamental mode by application of special 
detectors. 


51721 (KFK—2367) Asymptotic behaviour of a critical point 
reactor in the absence of a controller. Bansal, N.K.; Borgwaldt, H. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Neu- 
tronenphysik und Reaktortechnik). Nov 1976. 19p. Dep. NTIS (US 
Sales oe A02/MF AO1. 

refs. 

A method is presented to calculate the first and second 
moments of neutron and precursor populations for a critical reactor 
system described by point kinetic equations and possessing inherent 
reactivity fluctuations. The equations have been linearised on the 
assumption that the system has a large average neutron population 
and that the amplitude of reactivity fluctuations is sufficiently small. 
The reactivity noise“is assumed to be band limited white with a 
corner frequency higher than all the time constants of the system. 
Explicit expressions for the exact time development of the moments 
have been obtained for the case of a reactor without reactivity 
feedback and with one group of delayed neutrons. It is found that 
the expected values of the neutron and delayed neutron precursor 
numbers tend asymptotically to stationary values, whereas the mean 
square deviations increase linearly with time at an extremely low 
rate. 


51722 (KFKI—76-34) Critical heat flux in subcooled and low 
quality boiling. Maroti, L. (Kozponti Fizikai Kutato Intezet, Buda- 
pest (Hungary)). Jun 1976. 33p. Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 

A semi-empirical relationship for critical heat flux prediction 
in a light water cooled power reactor core is developed. The method 
of developing this relationship is the extension of the analysis of pool 
boiling crisis for forced convective boiling. In the calculations the 
energy conservation equation is used together with additional condi- 
tions for the crisis. Assuming that in the vicinity of the crisis the heat 
is transported only by the latent heat of the vapour this condition for 
the crisis can be characterized by the maximum departure velocity of 
the vapour. Because only flow boiling crisis associating with bub- 
bling at the heating surface is considered, the model could be applied 
only for low quality boiling crisis. The calculated results are com- 
pared to the available experimental ones. 


51723 (PNCT—831-75-01, pp 20-29) Verification of burnup 
codes (LASER and CHAIN) by PuO:-UO, fuels in 
SAXTON reactor. Kajiyama, T.; Yumoto, R.; Aoki, T. (Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan)). Jun 
1975. 


In Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul.-Dec. 1974. 

Two burnup codes, LASER-PNC and CHAIN, were verified 
by the irradiation results of plutonium-bearing oxide fue! irradiated 
in SAXTON reactor. The LASER-PNC is an advanced version of 
LASER, which is a one-dimensional burnup code based on THER- 
MOS and MUFT codes. While, the CHAIN is a one point burnup 
analysis code. Short description is given to burnup samples and 
measured isotopic compositions including special heavy tsoto) 
Np-237, Pu-236, Am-241, and Am-243. The results of com n 
between calculated and measured values are summarized as follows. 
The differences between measured and calculated atomic composi- 
tions are approximately +-1.5% for main uranium isoto and 
within +-10% for main plutonium isotopes, respectively. The radial 
distribution of uranium and plutonium isotopes within a fuel rod was 
also compared by measurement and calculation. The agreement was 
good except for ** Pu. 


51724 (ZJE—187) Some mathematical methods of the solution of 
the activities transport and of the fuel burnup equations. Valenta, V.; 
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Hep, J. (Skoda, Plzen (Czechoslovakia). Zavod Vystavba Jadernych 
Elektraren). 1976. 17p. Dep. NTIS (US Sales Only), PC ‘A02/MF 


The effective mathematical methods of the solution of the 
activities transport pb = fuel burnup equations ale dine 
programme system o} uclear Power i t 
of the Skoda Works are described in this report. Mathematical 
formulation leads to a system of ordinary linear differential equations 
of the first order. For a system with a tri matrix the analytical 
solution is used in calculations and described. The problems of the 
full matrix are solved using the matrix exponential method. Some 
practical experiences with said methods are described and other 
possibilities and problems related to more effective mathematical 
methods are mentioned. 


Regularities in heat transfer burnout in annular channels 
with various rules of heat evolution the Ornatskii, A.P.; 
Chernobai, V.A.; Vasil’ev, A.F.; Perkov, S.V. (Kiev Polytechnic 
Inst.). Teplofiz. Teplotekh.; No. 31, 13-19(1976). (In Russian). 

Results are presented of a heat transfer burnout study in 
annular tubes with uniform and non-uniform evolution of heat along 
the length. An explanation is given for the effect of various param- 
eters and of the form of heating on the heat transfer burnout flux q 
(cr) and the burnout power along the length of the channel N(cr). 
Calculational formulas are proposed for determining the increase in 
heat content at burnout Ai(cr) or the total burnout power N(cr) for 
uniform and nonuniform heating over the full heated | of the 
channel up to the point of heat transfer burnout. Calculated values of 
Ai(cr) from the proposed formula are compared with experimental 
values obtained by various authors. 4 figures, 9 references. 


51726 Optimal control of a class of unconstrained bilinear sys- 
tems. Zager, E.; Tabak, D. (Ben-Gurion Univ of Negev, Beer-Sheva, 
Isr). Int. J. Syst. Sci.; 7: No. 12, 1349-1354(Dec 1976). 

The optimal control of a class of control unconstrained bilin- 
ear systems is considered. It is demonstrated that mere application of 
known necessary conditions of optimality is insufficient to solve the 
problem numerically. A technique overcoming this difficulty is 
proposed. It is demonstrated in an example involving optimal shut- 
down control of a nuclear reactor under xenon poisoning. The two- 
point-boundary-value-problem is solved numerically using the vari- 
ation of extremals method. 8 refs. 


COMPONENTS AND ACCESSORIES 
REFER ALSO TO CITATION(S) 51476, 52510, 52562 


51727 (AED-Conf—76-086-000, pp v) Sound measurements to 
detect cavitation in reactor coolant pumps. Klockgether, J. 
(Technische Univ. Berlin (Germany, F.R.). Inst. fuer Kerntechnik). 
Jul 1976. (In German). 

From Specialist’s mentee op experimental techniques in the 
field of reactor fluid as rlin, F.R. Germany (10 Mar 1976). 

In Experimental technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 

As the early detection of cavitation phenomena in pumps of 
coolant circuits by monitoring the hydraulic data of the pumps is not 
possible, and as an analysis of the sonic signals stimulated at the 
pump by cavitation is complicated by the interference of the pump- 
inherent noise spectrum, the analyses are first carried out on a 
special cavitation pipe section and are then compared with measure- 
ment On a pump. For sound sensors a quartz crystal diap! 
pressure sensor and a piezo-ceramic sensor with sound conductor are 
used. In order to be able to record the cavitation phenomena at the 
same time visually and by measurement the testing device and the 
pump consisted of acrylic glass. Characteristic power density spectra 
as a function of the cavitation number of the cavitation charge until 
void formation are given. 


51728 (AED-Conf—76-086-000, pp v) Magnetostrictive sound 
sensor. Lauhoff, T.; Stehle, H.; Vinzens, K. (Internationale Atom- 
reaktorbau G.m.b.H. (INTERATOM), Bergisch Gladbach (Ger- 
many, F.R.)). Jul 1976. (In German). 


From Specialist’s ing on experimental techniques in the 
field of reactor fluid penny Bo -R. Germany ‘10 Bias 1976). 

In Experimental technique in the thermo- and fluid-dynamic 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 

For early detection of failures in reactors and high tempera- 
ture circuits acoustic monitoring gains a growing importance. Suited 
for such an aa Ea iezoelectric and icti 
sensors are reported. t and testing of magnetostrictive 
sound sensors. The first application for the ostrictive sensor 
in gas-cooled reactor development is the 50 MW helium turbine 
plant at Oberhausen within the HHT-project. The magnetostrictive 
sound sensor consists of a ferromagnetic core and a measuring coil. 
ae the principle of 
changes t 


coil 
magnetic induction and in this way causes an induced 
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electromotive force. The minimum pressure of response of the tested 
instrument lies at about 1 Pa equivalent to 10~® bar, the frequency 
range goes from about 10? up to 10° cycles, the maximum tempera- 
ture amounts to 1,070 K. During the tests the sound sensor was used 
in water and sodium circuits for SNR core elements. The sonic 
pressure increased exponentially with the volumetric flow rate. The 
total insertion time in sodium was 3,350 h at temperatures up to 870 
K. 


51729 (AED-Conf—-76-086-000, pp vp,) Measuring methods in 
sodium technology. Schmidt, K. (Internationale Atomreaktorbau 
G.m.b.H. (INTERATOM), Bergisch Gladbach (Germany, F.R.)). 
Jul 1976. (In German). 

From Specialist’s meeting on experimental — in the 
field ‘o— fluid dynamics; Berlin, F.R. Germany (10 Mar 1976). 

i 

In | ar technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 

The difficulties in developing measuring methods for the 
sodium technology are above all due to the high coolant tempera- 
ture. Positive for these purposes are, however, the electrical proper- 
ties of sodium. A survey is given on the current measuring methods; 
the methods for monitoring the purity of the sodium, for fission 
product detection, and for core monitoring are not mentioned. 


51730 (AED-Conf—76-556-003) Influencing parameters in neu- 
tron irradiation of materials for reactor pressure vessels. Nagel, G. 
(Zentralstelle fuer Atomkernenergie-Dokumentation (ZAED), Eg- 
enstein-Leopoldshafen (Germany, F.R.)). 1976. 49p. (In German). 
{CONF.7609138—7). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 

From Technical meeting on radiation exposure and damage 
of reactor components outside the reactor core; Stuttgart, German, 
Federal Republic of (F.R. Germany) (23 Sep 1976). 

20 figs.; 38 refs. 

The change of material properties by neutron irradiation is 
influenced by several factors. This paper is representing those factors 
that are attached to materials condition and nuclear environment 
especially for reactor pressure vessel steels. As far as possible the 
shift in nil-ductility-transition temperature is used in evaluating the 
influencing factors. 


51731 (AED-Conf—76-556-008) Damage model and neutron 
spectrometry in reactor steel irradiation programmes. Weise, 
L. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Zen- 
tralabteilung Brennelement- und Bestrahlungstechnologie). 1976. 
13p. (In rman). (CONF-7609138—5). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

From Technical meeting on radiation exposure and damage 
of reactor components outside the reactor core; Stuttgart, German, 
a ~ of (F.R. Germany) (23 Sep 1976). 


In the investigations of correlations between property 
changes in structural materials induced by neutron irradiation and 
the radiation quantity very often observations stemming from differ- 
ent spectral neutron environments must be taken into consideration. 
Therefore one needs an exposure measure taking into account the 

of the damage from neutron energy. For this purpose a 
suitable weighted neutron fluence may be used, which for instance 
can be interpreted as the number of atomic displacements. In the 
report some damage models are considered, which are recommend- 
ed for this purpose. Furthermore a method for the determination of 
the required neutron spectrum in consideration of a set of measured 
detector activations is discussed. 

51732 (AED-Conf—76-660-049) Quality assurance during the 
manufacture of nuclear power plant components. Mueller, J. (Babcock 
- Brown Boveri Reaktor G.m.b.H., Mannheim (Germany, F.R.)). 
— . —_—— Dep. NTIS (US Sales Only), PC 
A AOl. 
From IAEA international training course on nuclear power 
ay — and implementation; Karlsruhe, F.R. Germany (6 

Apart from the special requirements of quality assurance in 
the pean of components for the nuclear industry, in particular 
nuclear power stations, special methods of quality control in the 
testing of welded joints are discussed. 


51733 (COO—2442-1) Engineering and economic evaluation of 
wet/dry cooling towers for water conservation. Hu, M.C. (United 
Engineers and Constructors, Inc., Philadelphia, Pa. (USA)). Nov 
1976. Contract EY-76-C-02-2442. 273p. Dep. NTIS $9.00. 

The results are presented of a design and cost study for wet/ 
dry tower systems used in conjunction with 1000 MWe nuclear 
power plants to reject waste heat while conserving water. Design 
and cost information for wet/dry tower systems are presented, and 
these cooling system alternatives are compared with wet and dry 
tower systems to determine whether the wet/dry tower concept is 
an economically viable alternative. The wet/dry cooling tower 
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concept investigated is one which combines physically separated wet 
towers and dry towers into an operational unit. In designing the 
wet/dry tower, a dry cooling tower is sized to carry the plant heat 
load at low ambient temperatures, and a separate wet tower is added 
to augment the heat rejection of the dry tower at higher ambient 
temperatures. These wet/dry towers are designed to operate with a 
conventional low back pressure turbine commercially available 
today. The component wet and dry towers are state-of-the-art de- 
signs. From this study it was concluded that: wet/dry cooling 
systems can be designed to provide a significant economic advantage 
over dry cooling yet closely matching the dry tower's ability to 
conserve water, a wet/dry system which saves as much as 99 
percent of the make-up water required by a wet tower can maintain 
that economic advantage, and therefore, for power plant sites where 
water is in short supply, wet/dry cooling is the economic choice 
over dry cooling. 


51734 (CS-INIS—36) Cracking in welded joints - occurrence and 
prevention in nuclear plant. Dickinson, F.S. (ORGREZ, Brno 
(Czechoslovakia)). [nd]. 18p. (In Czech). (P—625). Dep. NTIS (US 
Sales Only), PC A02/MF A0O1. 

Translated from Weld. Met. Fabr. (Sep 1973) p. 329-352. 
Available from ORGREZ, Brno, Czechoslovakia. 

The operating conditions for different technological assem- 
blies of nuclear power plants are summed up with regard to the 
corrosion effects of the working environment on structural materials 
and welded joints. The causes are analysed of the cracking of 
welded joints and preventive measures are formulated for different 
types of structural materials and working conditions. The technical 
procedures of nondestructive materials testing are described as de- 
veloped for certain specific configurations. 


51735 (EPRI-NP—412) Computation of crack propagation and 
arrest by simulating microfracturing at the crack tip. Final report. 
Shockey, D.A.; Seaman, L.; Curran, D.R. (Stanford Research Inst., 
— Park, Calif. (USA)). Apr 1977. 56p. Dep. NTIS, PC A04/MF 
AOl. 


A model that describes the nucleation, growth, and coales- 
cence of microfractures under dynamic loading conditions was used 
in computational simulations of a DCB crack arrest experiment. The 
energy absorbed in plastic deformation and in microfracturing of 
material at the tip of a propagating crack was calculated, and the 


results agreed well with the fracture toughness calculations made by 
more conventional although more indirect methods. Agreement 
between computed and observed crack velocity and arrest length 
was not good, out should improve when a finer mesh is used. This 
approach provides a link between micromechanical material re- 
sponse and continuum toughness parameters. 


51736 (NCSR-R—11) Effect of operational loading on the failure 
characteristics of mechanical valves. Moss, T.R. (UKAEA National 
Centre of Systems Reliability, Culcheth). Jan 1977. 21p. Dep. NTIS 
(US Sales Only), PC A02/MF AOI. 

Reliability data from two nuclear power stations are consid- 
ered in an attempt to determine the effect of operational loading on 
the failure characteristics of mechanical valves. Failure rate are 
shown to be a function of operating pressure and temperature, and 
failure models have been tentatively suggested for estimating stress 
factors for —_——— to generic data. The rates of failure were 
markedly different for water and steam valves. Generally valves 
operating in water are shown to be about a factor of 10 lower than 
the generic average values estimates from statistically-weighted data 
in the NCSR Data Base. Steam value failure rates for typical low- 
pressure steam conditions (say 125 Ib/in? and 175°C) correspond 
closely to the average values derived from the data base for ‘normal 
industrial conditions’. Although there is insufficient data to establish 
correlation for particular failure models the tendency of one failure 
mode (external leakage) to become dominant at higher duties was 
noted. Analysis of repair times indicates a log normal distribution 
with a mean of 4 hours. 


51737 Core constituting element for detecting pressure. Nara, Y. 
(to Tokyo Shibaura Electric Co., Ltd). Japanese Patent 1976-66,997/ 
A/. 6 Dec 1974. 3p. (In Japanese). 
The rotational speed of a cylinder which is rotating in propor- 
tion to the differential oe of a coolant in the upper and lower 
lenums of the core of a nuclear reactor is measured by detecting 
uctuation of the neutron flux caused by the rotation of a columnar 
body disposed in said cylinder by the use of a structure —— a 
detecting cylinder rotatably mounted in a bell tube and provided 
with a plurality of holes on both end walls thereof for allowing the 
coolant to flow upwardly through the inner portion of the cylinder, 
a columnar body disposed internally of and in the vicinity of the 
peripheral wall of the cylinder and made of a material which absorbs 
the energy of the neutron flux, a balancer disposed internally of the 
cylinder and at the position opposing the columnar body, and an 
impeller mounted on the rotating shaft of the cylinder for rotating 
the cylinder by the action of the flow of the coolant. 
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51738 Preheater mounting method and preheater mounting and 
securing band. Takeichi, Y. (to Daido Sangyo K.K.). Japanese Patent 
1976-72,898/A/. 19 Dec 1974. 4p. (In Japanese). 

Object: A preheater group assembly having preheaters 
mounted on securement bands is secured to a pipe or the like thereby 
to hasten preheater mounting operation. Structure: Band i 
preheaters mounted in their mounts are mounted on a pipe, and their 
Joint portions are mutually secured by fastening means. 


51739 Plant power supply device in an atomic power plant. 
Sadakane, K. (to Hitachi Ltd). Japanese Patent 1976-89,097/A/. 3 
Feb 1975. 5p. (In Japanese). 

Object: To avoid tripping of a 6.9 kV class bus line and to 
decrease a large electric current momentarily flown into a start 
transformer, in spite of the fact that the bus line is not changed over 
resulted from actuation of a generator lock-out relay. Structure: An 
atomic power plant comprising a bus line for a two-system plant 
power supply and a start transformer receiving power from an 
exterior system, characterized by the provision of a breaker for 
effecting the change-over of only one system bus line simultaneously 
with the reactor scram and a breaker for effecting the change-over 
of the other bus line before a generator is tripped as a result of 
actuation of a generator lock-out relay in a predetermined period of 
time after the reactor scrum, to thereby reduce the momentary large 
current to the start transformer. 


51740 ACI-ASME code for concrete reactor vessels and contain- 
ments (USA). Northup, T.E. (General Atomic Co., San Diego, Calif. 
(USA)). pp 125-131 of In Experience in the design, construction, and 
operation of prestressed concrete pressure vessels and containments 
for nuclear reactors. London; Mochaniodl Engineering Pub. Ltd. for 
Institution of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep oa 

This paper presents highlights of the new ASME Section III, 
Division 2, Code for Concrete Reactor Vessels (CRV) and Contain- 
ments, along with some comparisons with the contents of related, 
yet totally dissimilar, documents available in the United Kingdom, 
France, and Germany. The Division 2 Code covers the total aspects 
of the work associated with a CRV or containment, from planning 
stages through proof testing. Requirements of the Nuclear Regula- 
tory Commission (NRC) and State Jurisdictional Authorities are 
included. Administrative control, inspection enforcement, and tech- 
nical criteria are set forth. The Code has drawn its support from the 
involvement of a wide segment of the nuclear community including 
national and state governments, technical societies, universities, de- 
signers, constructors, fabricators, owner/operators, material suppli- 
ers, consultants, insurance agencies, and various service groups. 


51741 BBRV post-tensioning systems as applied to reactor con- 
tainments and prestressed concrete pressure vessels. Thorpe, W. 
(Simon-Carves Ltd., Stockport (UK)); Speck, F.E. pp 201-210 of In 
Experience in the design, construction, and operation of prestressed 
concrete pressure vessels and containments for nuclear reactors. 
London; Mechanical Engineering Pub. Ltd. for Institution of Me- 
chanical Engineers (1976). ) 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

Nuclear containments and pressure vessels can be post-ten- 
sioned by using two basically different methods: tendons and wind- 
ing. The fundamental differences between the two concepts are 
shown by introductory examples. A discussion of tendon units, 
usually lying in the range 4000 to 10,000 KN, is followed by a 
detailed presentation of the BBRV winding system. After giving a 
short comment to factors oe the choice of a post-tensioning 
system the authors discuss specific aspects of some application 
groups: cable layout with containments and pressure vessels, condi- 
tions for a wrapped design, corrosion protection. 


51742 Experience in operation and inspection of prestressed con- 
crete pressure vessels to Electricite de France. Beaujoint, N. 
(Electricite de France, 38 - Grenoble); Guery, A. pp 457-464 of In 
Experience in the design, construction, and operation of prestressed 
concrete pressure vessels and containments for nuclear reactors. 
London; Mechanical Engineering Pub. Ltd. for Institution of Me- 
chanical Engineers (1976). : 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 1975). 

After a short description of French PCPV’'s and their instru- 
mentation layout, the authors examine the results obtained after 
several years under operation with periodical measurements. It is 
proved that sinking and rocking motions are not prohibitive and that 
the behaviour of the PCPV’s is elastic. 


51743 Large pours in pressure vessels. Blundell, R.; Browne, 
R.D. (Taylor Woodrow Construction Ltd., Southall (UK)). pp 345- 
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371 of In Experience in the design, construction, and operation of 
prestressed concrete pressure vessels and containments for nuclear 
reactors. London; Mechanical Engineering Pub. Ltd. for Institution 
of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

Cencrete cast into large pours can be subject to a consider- 
able increase in temperature over the first 14 days or so after 4 
due to the heat liberated during the cement hydration. This ‘early 
age’ increase in temperature is of importance in pressure vessel 
design. For instance, it is important that the mechanical designer 
should be aware of any distortions which could occur to the vessel's 
steel components as a result of thermal movements resulting from 
this heat of hydration cycle. Further, the civil engineer needs to be 
aware of this behaviour lest restraint to early age movements should 
result in either cracking, locked-in stresses or construction joint 
opening, any of which could affect prestress transfer or possibly 
operational or ultimate load behaviour of the vessel. This paper 
summarises the results obtained from two pressure vessel instrumen- 
tations designed to obtain a measure of the in situ ‘early age’ 
behaviour of the concrete as well as supporting laboratory tests 
covering elastic, creep and thermal properties during the main heat 
of hydration period. Finally, prediction methods are described 


which have been used for assessing temperature and stress magni- 
tudes in vessel pours and for designing bay and lift layouts to reduce 
the possibility of cracking joint opening and steelwork distortion. 


51744 Value of instrumentation in the assessment of vessel per- 
fe 


‘ormance construction and service. Browne, R.D.; Bamforth, 
P.B.; Welch, A.K. (Taylor Woodrow Construction Ltd., Southall 
(UK)). pp 411-424 of In Experience in the design, construction, and 
operation of prestressed concrete pressure vessels and containments 
for nuclear reactors. London; Mechanical Engineering Pub. Ltd. for 
Institution of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

Considerable effort and expense is involved in large scale 
instrumentations of P.C.P.V’s in the U.K. The paper questions the 
role of such instrumentation; whether it is aie needed; whether 
Strain/temperature data is of sufficient value to satisfy the diverse 
interests of the bodies involved in safety and performance; or is it 
only of value to support analysis development; or should other 
devices be seriously considered to measure stress, movement or 
deflection directly. Problems in trying to get meaningful results from 
installations are discussed and suggestions made as to how, in the 
future, better value from the cost of the installation might be 
realised. The paper is primarily based on experience from the instru- 
mentation of the Wylfa, Hartlepool and Heysham vessels and in- 
cludes descriptions of devices and layouts used and results from an 
analysis of the considerable quantity of data already obtained. 


51745 Sealing of large pressure closures. Charcharos, A.N. (Brit- 
ish Nuclear Design and Construction Ltd., Whetstone); Johnston, 
J.M. pp 159-168 of In Experience in the design, construction, and 
operation of prestressed concrete pressure vessels and containments 
for nuclear reactors. London; Mechanical Engineering Pub. Ltd. for 
Institution of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (8 - 12 Sep 1975). 

It may be advantageous in certain circumstances to provide 
for large closures in pre-stressed concrete pressure vessels. These 
closures may be held Gown by a mechanical system of bolts suitably 
backed up by a secondary restraint system. Such an arrangement has 
been proposed for the boiler closures at Hartlepool Nuclear Power 
Station. This paper discusses the sealing arrangement that has been 
devised for these boiler closures and the means proposed to ensure 
that hot reactor gas does not gain access to the holding down bolts. 


51746 B.S. 4975-1973. Specification for prestressed concrete 
pressure vessels for nuclear reactors. Its philosophy and its future. 
Cochrane, H.B. (Central Electricity Generating Board, Cheltenham 
(UK)). pp 119-123 of In Experience in the design, construction, and 
operation of prestressed concrete pressure vessels and containments 
for nuclear reactors. London; Mechanical Engineering Pub. Ltd. for 
Institution of Mechanical Engineers (1976). 

From Conference on experience in the design, construction, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK (6 - 12 1975). 

The Standard was prepared over a period of six years whilst 
prestressed concrete pressure vessel technology was being devel- 
oped. The Standard is written for the expert with firm requirements 
being augmented by guidance information. The derivation of the 
loading conditions is the responsibility of the purchaser ard outside 
the scope of the Standard. Basic principles covering loadings, 
strength and reliabi{‘ty are discussed together with assumptions used 
in the ultimate load analyses and the derivation of permissible 
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concrete compressive stresses. Problems associated with the applica- 
tion of limit stage design are described and the future of the Standard 
is considered. 


51747 Titanium thin-walled welded tubes and the future prospect, 
(1). Application to main condensers for power stations. Kusamichi, H.; 
Ito, H.; Yasui, K.; Kitaoka, K. (Kobe Steel Ltd. (Japan)). Kinzoku; 
46: No. 3, 43-48(Mar 1976). (In Japanese). s ; 

In nuclear power stations, in order to eradicate leak accidents 
in condensers, no leak, perfect cooling tubes are required, and 
titanium thin-walled welded tubes and so-called all titanium condens- 
ers can fulfil the requirement. Titanium tubes have been adopted 
because they show excellent corrosion resistance in clean and pollut- 
ed sea water and endure the ammonia attack on steam side. The 
corrosion and —_— nuisance in copper alloy condenser tubes can 
be solved by adoption of titanium tubes. The buc! = 
and vibration strength of titanium tubes are importart problems, but 
the buckling strength of 320kg in case of 25.4 phi x 0.5t x 10001 
titanium tubes is sufficient as condenser tubes. re is no estab- 
lished theory to be applicable to the vibration of tube nests. In the 
expanding of titanium tubes to titanium tube plates, the fixing force is 
higher but the tightness is somewhat inferior as compared with naval 
brass tube plates, and the sealing welding of titanium tubes and 
titanium tube plates can be well accomplished. Copper alloy tube 
plates must be protected by cathodic protection when titanium tubes 
are employed. The total delivery of titanium tubes by Kobe Steel, 
Ltd. will exceed 1,000 km in this year, and the production facilities 
for the tubes of 38.1mm phi and 25m | were already completed. 
The titanium tubes for three all titanium condensers have been 
produced, and the adoption of all titanium condensers for nuclear 

wer stations is expected in Japan. The trend of titanium tubes in 
‘oreign countries is explained. 


51748 Stress analysis of PCV nozzle junction. Uchiyama, S.; 
Oikawa, T.; Hoshino, S. (Nippon Kokan K.K., Kawasaki, Kan- 
agawa, Technical Research Center). Nippon Kokan Giho; No. 70 
119-127(Jul 1976). (In Japanese). 

numerical calculation of stresses at a junction of two 
intersected circular cylindrical shells has been performed in detail by 
using the three-dimensional shell analysis program developed by a 
finite element method. There are several papers published concern- 
ing the stress analysis at the junction of two circular cylindrical 
shells. The program used here can, however, deal with the stress 
analysis at the junction of two arbitrary shaped shells. Generally, the 
detailed stress distribution at the junction can not be easily deter- 
mined by the conventional method of analysis. In the present study, 
the classical stresses have a fairly good pa with experimental 
results, and the accuracy of the numerical values is excellent. 


51749 Plastic pipelines in power plants - particulary in nuclear 
power plants. Meininger, S. (Kraftwerk Union A.G., Offenbach 
(Germany, F.R.)). VGB Kraftwerkstech.; 56: No. 11, 683-687(Nov 
1976). = > —_ocra 


Major criteria for the use of plastic pipes are pressure and 
temperature capacity as well as ws and radiation resistance. 
str of pipes made of polyethylene can be considered as safely 
calculable. With regard to radiation resistance an increased ageing 
can be approximately derived from laboratory investigations. 


51750 Water-seal vacuum pumps as compact units for deaeration 
of steam turbine condensers in conventional and nuclear plants. Salm, 
P. (Siemens A.G., Erlangen (Germany, F.R.)). VGB Kraftwerkstech.; 
56: aa eg 1976). (In German). 

.; 18 refs. 

On all steam turbines operating with condensation the air 
leakage penetrating from the part of the plant which is under 
vacuum must be eliminated, in order to maintain the vacuum created 
by physical conditions. In order to attain effective air bleed-off, the 
water-steam-air mixture is conveyed via the super-cooling bundles in 
the condenser. In this way the steam partial pressure decreases and 
the air partial pressure increases at a constant condenser pressure. In 
this procedure the mixture is supercooled by about 4° a 
with the saturate steam temperature appertaining to the 
pressure. The values of volume of air leakage are the result of a 
year’s experience on existing plant. 


51751 Three-dimensional analysis of T-branch pipe. Nagato, K.; 
Kobayashi, T.; Yano, K. (Kawasaki Heavy Industries, Ltd., Kobe 
(Japan)). FAPIG (Tukyo); No. 79, 43-48(Nov 1976). (in J ). 
i i finite element method was ied to the 
elastic stress calculation for three types of i y branched 
nozzles under inner pressure and load. The results were 
com; with those obtained according to Lind’s equations and the 
si a ae ae of two-dimensional analysi 
was also investigated. The forms of the three of nozzles having 
been analyzed are given in the first part. The finite element 
and the mesh distri tion employed foreach type ar also described. 
Temperature distribution load conditions used for the analysis 
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are described in the second part together with the physical param- 
eters. The calculated distributions of principal stress are also present- 
ed by figures. The evaluation of the results and the comparison with 
other methods are given in the third part. Applicability of various 
methods or equations for varying conditions is also s ized. 


51752 Improvements in or relating to inclinometers. Killinglley, 
R.V.; Holden, C.R. (to English Electric Co. Ltd.). British Patent 
1,457,826/B/. 8 Dec 1976. 6p. 

Reference is made to instruments responsive to small changes 
in the inclination of a body relative to a fixed datum and capable of 
providing remote indication of such changes. The instrument de- 
scribed is stated to be suitable for checking fuel channels in a nuclear 
reactor for any deviations from the vertical, and for this purpose is 
mounted in a unit designed to be traversed along the fuel channel. It 
comprises essentially a pivoted pendulum weight, a pair of trans- 
ducer devices, and output signal-producing and recording means. A 
computer may be associated with the output signals. Full construc- 
tional details are given. 


51753 Design of column sections to three components of earth- 
quake. Gupta, A.K.; Singh, M.P. (Sargent and Lundy, Chicago, Ill. 
(USA)). Nucl. Eng. Des.; 41: No. 1, 129-133(Mar 1977). 

This paper presents the derivation of a procedure for the 
seismic design of column sections subjected to combinations of axial 
force and moments which probalistically can occur simultaneously. 


51754 Spent fuel storage improvement. Bevilacqua, F. (to Com- 
bustion Engineering, Inc.). US Patent 4,024,406. 17 May 1977. Filed 
date 17 Feb 1976. 6p. 

An apparatus for the safe storage of a plurality of fissionable 
masses is described which includes an array of discrete neutron 
absorbing shields which utilizes the principle of the neutron trap to 
reduce the multiplication factor of the storage array to a subcritical 
value when immersed in a neutron moderating medium. Each dis- 
crete neutron absorbing shield is spaced such that the encircled 
fissionable mass is spaced from the next adjacent neutron absorbing 
shield by a distance determined by the enrichment of the fissionable 
— and attenuation of the moderating medium. 13 claims, 6 
igures. 


51755 Nuclear fuel storage rack. Soot, O. US Patent 4,034,227. 5 
Jul 1977. Filed date 2 Feb 1976. 8p. 

A nuclear fuel storage rack for high density nuclear fuel 
storage inside a fuel pool is described. The rack is a honeycomb 
structure built up from modules joined at their corners in checker- 
board fashion to form a strong, rigid structure affording good 
resistance against seismic loads. 


FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 52514 


51756 (GKSS—76/E/44) Burnout experiments with 6 x 6, 8 x 8 
and 7 x 7 rod bundle test sections using freon as model fluid. Fulfs, H.; 
Katsaounis, A.; Minden, C.V. (Gesellschaft fuer 
Kernenergieverwertung in Schiffoau und Schiffahrt m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.). Inst. fuer Anlagentechnik). 1976. 
29p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From Two-phase flow and heat transfer meeting; Istanbul, 
Turkey (16 Aug 1976). 

Burnout experiments at steady state condition using Freon 12 
as model fluid are reported. The experiments were carried out with 
three test sections with 6 x 6, 8 x 8 and 7 x 7 rod bundles. The axial 
flux distribution of the rods is either constant or reactor like. The 
transformed measured points using STEVENS and BOURE scaling 
factors to equivalent water conditions respectively, were compared 
to the burnout correlation W3 using the reactor layout program 
DYNAMI?. The DYNAMIT code is a thermohydraulic lay-out 
reactor program without consideration of mixing flow between the 
subchannels. 


51757 (INIS-mf—3380) Investigation of the diffusional behav- 
iour of cesium in silicon carbide layers by mass-spectroscopy of 
secondary ions. Pichlmayer, F. (Vienna Univ. (Austria). Philoso- 
phische Fakultaet). Jun 1975. 112p. (In German). Dep. NTIS (US 
Sales Only), PC A06/MF A0Ol1. 

Thesis. 

The author of this thesis investigated the diffusional behav- 
iour of cesium in silicon carbide layers to get information on their 
ability of trapping this important fission product. In order to simulate 
the conditions prevailing in a reactor the cesium 133 has been 
implanted in different ty of plane silicon carbide layers in a 
concentration of 10'* to 10'* atoms per cm® -which is characteristic 
for the fuel burnup. Diffusion coefficients were derived from the 
alteration of the cesium concentration profile transverse to the 
coated surface when treating the samples at temperatures of 1400°C 
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and 1700°C respectively. The concentration profiles were deter- 
mined by mass spectroscopy of secondary ions. 


51758 (JAERI-M—6690) Analysis of ring compression test by 
finite element method. Yamada, R.; Suzuki, M.; Harayama, Y. (Japan 
Atomic Energy Research Inst., Tokyo). Aug 1976. 26p. (In Japa- 
nese). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

Ring compression test is used as post-irradiation examination 
of the fuel cladding tube and mechanical p y study in zircaloy- 
water reaction. The relation between deflection and load during the 
test is examined by a computer program which deals with the elasto- 
os deformation by the two dimensional finite element method. 

nder Hill's (orthogonal) anisotropy yield criterion, in the early 
stage of ring deformation the results calculated by the plane strain 
condition and in the late stage the results by the plane stress 
condition agree well with experiment. It is revealed by calculation 
that plastic deformation occurs even at the initial stage of the test. 


51759 (LA-UR—77-302) Fluid dynamics and heat transfer meth- 
ods for the TRAC code, Reed, W.H.; Kirchner, W.L. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
13p. (CONF-770904—2). Dep. NTIS, PC A02/MF A01. 

From TDFM group meeting on heat fluid flow in water 
reactor safety; Manchester, United Kingdom of Great Britain and 
Northern Ireland (UK) (13 Sep 1977). 

A computer code called TRAC is being developed for analy- 
sis of loss-of-coolant accidents and other transients in light water 
reactors. This code involves a detailed, multidimensional description 
of two-phase flow coupled implicitly through appropriate heat trans- 
fer coefficients with a simulation of the temperature field in fuel and 
structural material. Because TRAC utilizes about 1000 fluid mesh 
cells to describe an LWR system, whereas existing lumped param- 
eter codes typically involve fewer than 100 fluid cells, new highly 
implicit difference techniques are developed that yield acceptable 
computing times on modern ere ae Several test problems for 
which experimental data are available, including blowdown of single 
pipe and loop configurations with and without heated walls, have 
been computed with TRAC. Excellent agreement with experimental 
results has been obtained. 


51760 (ORNL—5239) Radiative heat transfer in arrays of paral- 
lel cylinders. Cox, R.L. (Oak Ridge National Lab., Tenn. (USA)). 
Jun 1977. Contract W-7405-ENG-26. 224p. . 

A theoretical and experimental study of radiative heat trans- 
fer in arrays of parallel cylinders is presented. Attention is primarily 
directed toward two geometries common in the nuclear industry: 
square arrays of cylinders on a square pitch and hexagonal arrays of 
cylinders on an equilateral triangular pitch. Configuration factors for 
cylinders on square and equilateral triangular pitches are derived 
using Hottel’s crossed-string method. Theoretical equations are pre- 
sented for configuration factors between rods up to four rows apart 
for cylinders on triangular spacings and between rods up to three 
rows apart for cylinders on square — Computer programs are 
presented and described for obtaining both steady-state and un- 
steady-state solutions for the temperatures of cylinders in hexagonal 
arrays of cylinders on an equilateral triangular pitch and for square 
arrays of cylinders on a square pitch. Experimental measurements 
were made of the steady-state temperatures in two 217-tube hexag- 
onal arrays having pitch-to-diameter ratios of 1.240 and 1.367 at heat 
generation rates corresonding to center tube temperatures of 800 and 
1000°F. 


51761 (PNCT—831-75-01, pp 62-64) Plutonium spot of mixed 
oxide fuel. III. Evaluation of plutonium spot size by alpha-autoradio- 
graphy. Maruishi, Y.; Suzuki, Y.; Kashima, S.; Asami, T. (Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan)). Jun 
1975. 
In Semi-annuai progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul.-Dec. 1974. 
ee y was used to define the probability 
distribution of the size of plutonium particles in mixed oxide fue! 
llets. In order to estimate the particle diameter of plutonium oxide 
en the dark spot area on alpha-autoradiographs, a statistical 
method was introduced, assuming that the particles are 100% plu- 
tonia, and that the shape of all plutonium oxide particles is spherical. 
First, an equation is presented to give the number of plutonium oxide 
particles, whose —_ diameter is bigger than the section diameter 
measured on an alpha-autoradiograph. Next, an equation giving the 
number of plutonium oxide particles whose diameter is in a een 
range is derived. Finally, an equation representing the p ility 
that there is only one plutonium oxide spot on an alpha-autoradio- 
graph is derived. Some calculational results are shown in a table. 


£1762 (PNCT—831-75-01, pp 65-71) Irradiation performance of 
low density pellet. Yamaguchi, T.; Yokouchi, Y.; Furuya, H.; Koi- 
zumi, M. (Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (apan)). Jun 1975. 

In i-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul.-Dec. 1974. 
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The low-density uranium oxide pellets in Zircaloy-2 cladding 
were irradiated in a reactor to investigate the in-pile sintering 
behavior. The pellets were p by cold-pressing uranium oxide 
fine powder and subsequent sintering at 800 degree C in reducing 
atmosphere. Those irradiated at ow linear heat rating were broken 
into pieces, while those at high linear heat rating exhibited restruc- 
turing pattern, distinct central void and fuel-cladding clearance. The 
in-pile sintering of the pellets was apparent in both cases. 


51763 then a —o. pp —_ Theoretical analysis of the 
deformations fast reactor fuel cladding having local over- 
heated zone. Fechivana, T.; Ohuchi, K.; Furuya, H.; Koizumi, M. 
(Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(apan). Jun 1975. 

n Semi-annual progress report of Power Reactor and Nucle- 
ar Fuel Development Corporation, Tokai Works. Jul.-Dec. 1974. 

The deformetion of a cladding was examined by calculation 
with the computer code “PLASTIC” based on the finite element 
method, when a portion of the cladding is locally ovcrheated by 
irradiation. Stainless steel becomes brittle as neutron irradiation dose 
increases, and its critical fracture strain is less than 10% in the region 
higher than 600°C. From this fact, the plastic strain region between 
the yield = and the fracture point of irradiated stainless steel is 
very sinall, and it can be considered that the gradient of the stress- 
strain curve is constant. In this case, the plastic deformation can be 
calculated by using the elastic equation for plastic region and apply- 
ing the theory of direct iteration in the finite element method 
cases of the defurmation and strain distribution in fast reactor 
cladding: were calculated by this method. Remarkable local defor- 
mat‘on occurs at the temperature above 950°C. The extent of the 
local deformation increases with the width of overheated zone. 
Strain concentration arises at the middle of the outer surface of the 
overheated zone and at the boundaries between the overheated zone 
and normal zone. 


CONTROL SYSTEMS 


REFER ALSO TO CITATION(S) 52531 


51764 (CEA-N—1939) Nuclear electronic equipment for control 
and monitoring panels. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Services a Dec 1976. 


= (In French). (CEA-S-MCH-MENT—10). Dep. IS (US Sales 
Only), AG A03/MF A01. 

This document is intended for makers of nuclear reactor 
control equipment, control panel designers, persons accepting reac- 
tivity measurement instruments, and nuclear reactor operators using 
these instruments. The document explains the terms used in the 
reactor kinetics and reactivity measurement fields. It defines the 
main characteristics of the reactivity measurement instruments used 
and specifies the conditions under which they must be tested. A 
more educational — can help in the understanding of nuclear 
reactor kiuetics and facilitate the use of these instruments, since, 
paradoxically, although all the main effects involved in reactor 
control are expressed in terms of reactivity units (rods, poisons, 
temperature...), very few control panels are equipped with reactivity 
meters. 


51765 (CS-INIS—54) Instrumentation of some ape 
400 nuclear power plant regulating circuits and development trends 

vak control Kacetl, V. (Vyzkumny Ustav _ 
matizacnich Prostredku, Prague (Czechoslovakia)). 14 Dec 1973. 
59p. (In Czech). Dep. NTiS (US Sales Only), PC A04/MF AOI. 

Available from Vyzkumny Ustav Automatizacnich Pros- 
tredku, Prague, Czechoslovakia. 

Instrumentation was designed for the regulation of pressure in 
the main steam collector, of water level in the steam generator, of 
the condensate output temperature from the condensate cooler, and 
of the steam pressure in the pressurizer with regard to the instrumen- 
tation available in Czechoslovakia. An analysis and prognosis of 
reliability was carried out for the control circuits. The current state 
of the development of third generation automation equipment is 
assessed with regard to the envisaged development of Czecho- 
slovak nuclear power industry. 


51766 (EPRI-NP—309) Human factors review of nuclear power 
plant control room design. Final report. oy S.Ls 
W.R.; Parsons, S.O. (Lockheed Missiles and S Co., Inc., Sunny- 
vale, Calif. WaAy. Nov 1976. 374p. a NTIS, PC A16/MF AOI. 
The human factors aspects of five representative nuclear 
power plant control rooms were evaluated using such methods as a 
checklist guided observation system, structured interviews with op- 
erators and trainers, direct observations of operator behavior, task 
analyses and procedure evaluation, and historical error analyses. The 
human factors aspects of design practices are illustrated, and many 
improvements in current practices are suggested. The study recom- 
mends that a detailed set of applicable human factors standards be 
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developed to stimulate a uniform and systematic concern for human 
factors in design considerations. 


51767 (INIS-mf—3470) Simulation of nuclear power plant dy- 
namics with hybrid computer. ta, C. (Vyzkumny Ustav Energe- 
ticky, Prague (Czechoslovakia)). 9 Dec 1975. 114p. (in Czech). Dep. 
NTIS (US Sales Only), PC A06/MF AOl1. 

In two volumes. 

Results of simulation studies of the direct digital system of 
temperature control of the A-1 power plant reactor, carried out on a 
hybrid computer, are presented. The algorithm of such a control was 

programmed for the RPP 16 control computer as a user's code. A set 
of algorithms for studies of the sensitivity of dynamic system models 
to parameter changes and for the synthesis of multivariable decou- 
pled control systems were compiled and pronase for a digital 
computer. Xenon oscillations in the core of the WWER type reactor 
were investigated using the D-decomposition technique. 


51768 (INIS-mf—3486) Some physics aspects of the finalised R-5 
reactor design. Paul, O.P.K.; Sankaranarayanan, S.; Sengupta, S.N.; 
Veeraraghavan, N. (Bhabha Atomic Research Centre, Bombay 
(India)). 1976. 5p. (CONF-7603107—16). Dep. NTIS (US Sales 
Only), PC A02 F AOl. 

From Symposium on reactor physics; Bombay, india (1 Mar 
1976). 

In the initial stages of the design of the R-5 reactor at 
Trombay, a full tank concept with stainless control cum shut off rod 
scheme for reactor control was considered. Later, due to certain 
engineering problems, the full tank concept was given up in favour 
of a moderator level cum shut-off rods scheme for reactivity control. 
Some salient features of the finalised reactor design are s 
The core nuclear characteristics, reactivity control and shut down 
margins, channel power distribution and neutron flux levels have 
been discussed in detail. 


51769 (INIS-mf—3487) Approach to estimate the reactivity 
worth of R-5 poison tube system and ¢ Rarwnn agg 34 
ZERLINA reactor. Khosla, S.K.; Paul, O.P.K.; 

(Bhabha Atomic Research Centre, Bombay (India). a Ce 3p. 
— -7603107—12). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

From Symposium on reactor physics; Bombay, India (1 Mar 
1976). 

4 figures. 

It is proposed to employ a liquid poison injection system as an 
emergency shut down device for R-5 reactor. The liquid poison 
consists of gadolinium nitrate solution, which is injected into twenty 
— tubes made of zircaloy that are located in between the regular 

ttice positions in R-5 reactor. The calculational model adopted to 
estimate the reactivity worth of the poison tubes so as to hold the 
reactor subcritical by 50 mk at full tank, is described. Similar 
reactivity estimates have also been carried out for R-5 poison tubes 
installed in Zerlina reactor in order to assess the adequacy of the 
calculational mode. The results of the calculations are compared 
with experimental values for single poison tubes. 


51770 (JAERI— 1246) Off-line computation system for supervis- 
ing performance of JOYO: JOYPAC system, 1. The concept of code 
system. the simplified calculation subsystem predicting the core char- 

and the of JOYO: SMART and 
MASTOR codes. Katsuragi, S.; Inoue, T.; Shimizu, A.; Yoshino, F.; 
Suzuki, M. oy Atomic Energy Research Inst., Tokyo). Oct 1976. 
49p. Dep. S (US Sales Only), PC A03/MF AOl. 

A code system JOYPAC for monitoring the operation of the 
fast experimental reactor JOYO has been developed. This is an off- 
line code system designed for use in making calculation of the 
nuclear and thermohydraulic characteristics of the reactor core and 
also to make computation of the history of core irradiation after 
reactor operation. The use of the code system makes it possible to 
calculate the various core characteristics with a high degree of 
accuracy by simplified procedure for the diverse operation patterns 
of JOYO to confirm its safety. It also enables the details of the 
history of irradiation of the core to be obtained quickly and accu- 
rately after reactor operation. The above include all the operation 
deta and in-pile chersctoriatice thet are required Sor the icrediation 
test. Furthermore, it is also possible to provide the data for the on- 
line a system of JOYO and the data for nuclear material 

ity co cues Cae ene ee Sa ee 
and the simplified subsystem. The former is used for 
nuclear and thermohydraulic characteristics of the core by use ae a 
detailed calculation model such as three-dimensional hexagonal lat- 
tice, for instance, in order to back up the simplified subsystem. On 
the other hand, the latter is to obtain the various core 
characteristics by use of simple extrapolation and interpolation meth- 
ods, whose 2 See Se ee Ge SS Eeanaee 
obtained by the design calculation of JOY Seay gemeies 
surveys. The system is used for the normal cycle operation. 
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51771 (JAERI-M—6549) Measurement of multiple control rods 
reactivity worths in semi-! ous critical assembly. Kaneko, Y.; 

F.; Yasuda, H.; Kurokawa, R.; Kitadate, K. (Japan Atomic 
Energy Research Inst., Tokyo). May 1976. 59p. Dep. NTIS (US 
Sales Only), PC A04/MF AOI. 

Two basic problems related to the pulsed neutron method are 
summarized. One is the neutron thermalization problem in multiply- 
ing media. The other is the data unfolding technique to find prompt 
neutron decay constant as accurately as possible from the decay data 
of the neutron flux observed in the reactor near critical. Measure- 
ment on the reactivity worth of the experimental multiple control 
rods was undertaken with the application of the pulsed neutron 
method using the King-Simmons formula in the Semi-Homogeneous 
Critical Assembly, a heavily reflected, graphite-moderated multiply- 
ing system. Integral versions of area type pulsed neutron, source 
multiplication, and rod drop method in reference to space and 
energy were proven to be effective in eliminating the effects of 
kinetic distortion and of the spatial harmonics. It indicated that the 
experimental methods to measure large negative reactivity in the 
graphite-moderated and reflected relatively small reactor cores were 
established down to 34$ subcritical. The polarity correlation method 
was applied to an experiment to measure the prompt neutron decay 
constant or the subcriticality, and the applicable reactivity range was 
enlarged down to about 12$ subcritical. 


51772 (PB—264150) Mechanical anaiysis of a boron carbide 
control rod for pressurized water reactor application. Knight, N.F. Jr; 
Kamat, M.P. (Virginia Polytechnic Inst. and State Univ., Blacksburg 
(USA). Dept. of Engineering Science and Mechanics). Feb 1977. 
71p. (VPI-E—77-10). NTIS, PC A04/MF AOI. 

A control rod using boron carbide as the neutron poison was 
analyzed for use in a pressurized water reactor. The motivation for 
this study stems from the increasing use of boron carbide in control 
rod elements for large commercial nuclear power stations and the 
potential safety hazard related to excessive inelastic cladding defor- 
mation due to pellet-cladding interaction. As such, the radiation 
induced dilatation of the boron carbide pellets and the ensuing pellet- 
cladding interaction phenomena were the dominant concerns of this 
investigation. Based on the small deformation theory of linear elas- 
ticity, the method developed herein can be used to predict that rod 
burnup which initiates the yielding of the cladding. The details of 
the physical properties of boron carbide and related design data 
required for the analysis are included. 


51773 (WCAP—8846(Add.)) Hydrid B4C absorber control rod 
evaluation report. (Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA). Nuclear Energy Systems Div.). 31 Mar 1977. 46p. Electric 
Corp., Pittsburgh. 

Performance data for the cladding of hybrid ByC absorber 
control rods for Westinghouse PWR’s are presented. 


51774 (WCAP—8900) Westinghouse Model 414 control system 
signal selection device. Cook, B.M. (Westinghouse Eiectric Corp., 
Pittsburgh, Pa. (USA). Nuclear Energy Systems Div.). May 1977. 
20p. Electric Corp., Pittsburgh. 

The Control System on the Model 414 plant will derive 
certain of its inputs from signals which are present in the Integrated 
Protection System. Certain measures must be taken to ensure the 
independence of the protection and control systems. No single 
random failure should be able to cause an adverse control action and 
also prevent proper action of the protection channel needed to 
protect against that adverse action. Fhis insensitivity to single fail- 
ures can be provided by a device located in the control system 
which is capable of selecting valid signals and rejecting signals 
which are in error. This si selection device is the subject of this 
report. 


51775 (XN—76-40(A)) Exxon nuclear power distribution control 
for pressurized water reactors. Holm, J.S.; Skogen, F.B. (Exxon 
Nuclear Co., Richland, Wash. (USA)). 21 Mar 1977. 200p. Nuclear 
Co., Inc., Richland, WA. 

Pressurized water reactors constructed by the Westinghouse 
Electric Company have for some time utilized a power distribution 
control strategy termed Constant Axial Offset Control, or CAOC. 
This technique is based on observing the integrated power generated 
in the upper and the lower portions of the reactor core. By maintain- 
ing a certain relationship, termed axial offset, between the two 
integrated power measurements within fixed bands, it is possible to 
avoid exceeding licensed power a limits. Exxon Nuclear Com- 
pany has developed its version of CAOC methodology termed 
power distribution control (PDC). This methodology is compatible 
with that developed and applied by Westinghouse and is intended to 
enable ENC reload fuel customers to maintain the benefits of Con- 
stant Axial Offset Control. This report describes the ENC Power 
Distribution Control methodology and provides the supporting anal- 
ysis required for its justification. 

51776 (ZJE—163) Analysis of reactor power control circuit of A- 
1 nuclear power plant. Drab, F.; Stirsky, P. (Skoda, Pizen (Czecho- 
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slovakia). Zavod Vystavba Jadernych Elektraren). 1976. 21p. Dep. 
NTIS (US Sales Only), PC A02/MF AOI. 

The reactor power control circuit is described of the A-1 
nuclear power plant. The stability region of the control circuit is 
shown and analytical results and results of a model investigation of 
the reactor power control circuit are given. Analytical results are 
confronted with results obtained at the start-up of the A-1 nuclear 
power plant reactor. 


51777 Human engineering: aids smooth operation. Manz, 
G.W. Nucl. Saf.; 18: No. 2, 223-227(1977). 

Nuclear plant control consoles are huge, —— and some- 
times confusing. Surprisingly, little attention to date been paid to 
the human ss ssp a that maximize reliable human per- 
formance. Major modifications are prohibitive by costs and it 
availability, but there is much the operator can do to backfit opera- 
tor aids. This article presents numerous practical applications of 
innovative ideas to aid the operator, including some that are already 
in use at various nuclear plants. These innovations are intended to 
assist in locating console components, to supply additional operaiing 
information, to improve the use of procedures, and to protect vital 
controls. If properly applied, these aids should improve the safety 
and efficiency of the nuclear power plant. 


51778 Kernkraftwerk Kruemmel. Concept of the scram system 
with = tanks. Bundesanzeiger; 29: No. 2, 3(Jan 1977). (In 
German). 

On the basis of the documents presented by the manufacturer, 
and the statements, still to be confirmed by the ex, on the ~~ 
decisive for the concept, i.e. material (unallo steel type St. 52 
with a lowered impurity contents and an increased viscosity on 
account of tempering), control, systems engineering, and reliability 
the RSK has no doubts. 


51779 Fast Burst Reactor burst rod adaptor failure analysis. 
Hull, W.C. (New Mexico State Univ., Las Cruces); De La Paz, A.; 
Welch, D.L. J. Eng. Mater. Technol.; 99: No. 1, 86-92(Jan 1977). 
Failure of a 440C stainless steel burst rod adaptor from the 
White Sands Missile Range Fast Burst Reactor is analyzed. The 
operational history of the adaptor, including nature of- loading, 
radiation accumulation, and thermal environment, was examined. 
Problems associated with handling radioactive materials were over- 
come through careful monitoring and dis . The chemical com- 
position of the adaptor material was checked by x-ray and electron 
probe spectroscopy. The failure surface wa: examined and photo- 
graphed at various magnetifications, using optical and i 
electron microscopes. Areas of crack origin, rapid 
breakoff, and abrasion ee are identified. Metall ed 
specimens were prepared, the grain structure examined, - 
ness profiles cuunal The grain structure indicated the presence of 
microvoids and carbide segregation, and slight hardening was noted. 
Failure occurred at the base of a male thread in a region showing 
significant tool markings. Examination of che failure surface indicat- 
ed crack initiation due to Stage I fatigue followed by rupture from 
shock overload. Recommendations to avoid similar occurrences are 
given. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 52814, 53014 


51780 (EPRI-NP—238) Lidar observations of plume diffusion at 
Rancho Seco Station. Final report. Uthe, E.E.; Johnson, 
W.B. (Stanford Research Inst., Menlo Park, Calif. (USA)). Aug 
1976. 104p. Dep. NTIS, PC A06/MF AO1. 

Lidar techniques were used to study the diffusion of plumes 
of artificially generated gas (SFs) and smoke (oil fog) from the 
Rancho Seco-1 site. The effectiveness of the technique and the 
specific results of the study are presented. 


51781 (INIS-mf—3517) Everything you would like to not know 
about nuclear energy and which they will not want you to say either. 
Lajambe, H.; Vincent, S.; Boucher, J. (Societe pour 
Pollution, Montreal, Quebec (Canada)). 1976. 69p. dn French). Dep. 
NTIS (US Sales Only), PC A04/MF AOl1. 

2. ed. 


A negative and superficial overview is given of uranium 
enrichment and nuclear energy in Canada, with attendant environ- 
mental impacts. Some alternatives to nuclear power plants and large 
hydroelectric schemes are discussed. 


51782 Aspects of social psychology in nuclear energy. Roeglin, 
H.C. Atomwirtsch., Atomtech.; 22: No. 1, 20-23(Jan 1977). (In 
German). 

Revised version of the ceremonial lecture during the mem- 
oa as of the Deutsches Atomforum e.V. on December Ist, 
1976, in Bonn. 
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In the example of nuclear energy, the crisis of ae in the 
modern industrial society is analysed by means of six t 1) the 
fear-envy syndrome; 2) the identity crisis; 3) projection and identifi- 
cation; 4) citizens initiatives; 5) information policies, and 6) group 
aims. The author infers that in reality, almost too much information 
has already been given, it is already difficult for the recipient to still 
get a clear picture. In his opinion, it is not a question of deficit of 
information but rather a deficit of confidence. The ever more 
abstract and non-trans t industrial society combines to produce 
fear in people. This fear might have found a field of activity in 
citizens’ initiatives to prevent nuclear power plant construction. 
Accordingly, it is necessary before anything, to develop a relation- 
ship of confidence between citizens’ initiatives, nuclear power plant 
builders, and operators as well as politicians. 


51783 Confrontation Doederlein/Alfven. International nuclear 
power conference te May. Jngenioer-nytt; 13: No. 32, 1,37(22 Apr 
1977). (In Norwe; 

n a brie’ stiche it is reported that Hannes Alfven has 
accepted an invitation to take part in the Salzburg Conference. He 
will participate in the section on "Nuclear Power and Public Opin- 
ion’. It is anticipated that Jan M. Doederlein will be one of Alfven’s 
opponents. The article concludes by presenting a synopsis of the 
views of the World Council of Chacon, which will also take part 
in the Salzburg Conference. It is the Council's opinion that there are 
no ethical or religious objections to the exploitation of nuclear 
power. 


mye 7 ie very > 
nytt; 1 0. 32, 40,36(22 Apr 1977). (In Norwe ). 

A report Published’ by the Vorld Health Organization in 
cooperation with and at the instigation of the Belgian authorities is 
summarised. The report was prepared by an international multidisci- 
plinary working group, and concentrated on the somatic and genetic 
risks from ionising radiation, the environmental effects of nuclear 
power from the mining of uranium to the disposal of waste and the 
probability and consequences of accidents, sabotage and theft of 
nuclear materials. In general positive to nuclear power, the report 
nevertheless recommends for RESEARCH AND EVALUATION 
IN SEVERAL SECTORS: The duties of the authorities in provid- 
ing full and open information on the consequences of the exploitation 
of nuclear power are emphasised. 


on nuclear power. Ingenioer- 


SITING 


51785 (AED-Conf—76-660-007) Site organization and site ar- 
rangement. Boissonnet, B.; Macqueron, J.F. (Electricite de France, 
75 - Paris. Direction de l'Equipement). 1976. eo rie 
7). Dep. NTIS (US Sales Only), PC A03/MF A 

From IAEA international training Aon ‘on nuclear power 
ee as and implementation; Karlsruhe, F.R. Germany (6 


fi 
The oa paper deals with criteria for the choice of a production 
unit or power plant site, the organization and development of a site 
in terms of its particular characteristics and takes into account 
personnel vonsiderations in site organizations as well as the problem 
of integrating the architecture into the environment. 


51786 (AED-Conf—76-660-065) Site investigations. Thury, 
M.F. (Motor-Columbus Ingenieurunternehmung A.G., Baden (Swit- 
zerland)). 1976. 12p. nn F-7609150—12). Dep. NTIS (US Sales 
Only), PC A02/M 
From IAEA a training course on nuclear power 
ae — and implementation; Karlsruhe, F.R. Germany (6 
P 


For the construction of nuclear power stations, comprehen- 
sive site investigations are required to assure the adequacy and 
suitability of the site under consideration. The site investigations 
cover mainly the following matters: (1) hydrology; (2) geology; (3) 
seismology; and (4) meteorology. Site investigations for nuclear 
power stations are carried out in stages in increasing detail and to an 
appreciable depth in order to assure the soundness of the project, 


and, in particular, to determine all measures required to assure the 
safety of the nuclear power station and the protection of the popula- 
tion against radiation exposure. 


— (FOA-C—20099-T1) Ground motions at Forsmark caused 

y earthquakes. Slunga, R. (Foersvarets Forskningsanstalt, Stock- 
Fe (Sweden)). Mar 19 1976. 3p. (In Swedish). Dep. NTIS (US Sales 
Only), & A03/MF AO1. 

The Swedish earthquake statistics show that epee none of 
the reported earthquakes may have caused Fae ee accelerations in 
rocks at Forsmark of more than 0.005g. bility calculations 
based on earthquake statistics, macro seismic observations, relation- 
ships between intensity and ground acceleration, and calculation of 
wave propagation in Scandinavia give as a result the probality of 
10-? year that the ground acceleration is 0.006g and with the 
probability 10-° per year Pot 0. 13g at Forsmark. It is shown that it is 
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mainly earthquakes of a magnitude pa than 6.0 that cause these 
accelerations. Three earthquakes of this magnitude have been ob- 
served in the vicinity of Sweden since 1650. 


or wl (NUREG—0284) Limited site review for the San Joaquin 
Project. Project No. 499. (Nuclear Regulatory Commission, 
ong Yd (USA). Office of Nuclear Reactor Regulation). 

bs 1 1. 7p. Dep. NTIS, PC A04/MF A01. 

This report is the Nuclear Regulatory Commission’s (Com- 
mission) safety evaluation of a proposed site near Bakersfield, Cali- 
fornia, on which the Los Angeles Department of Water and Power 
(applicant) in association with a number of other organizations 
proposes to build a nuclear facility at a future date. A construction 
permit application has not been filed but the applicant has informed 
us of its intention to submit an Environmental Report during Febru- 
ary 1980 and a Preliminary Safety Analysis Report during May 1980. 


51789 (PB—262523) NACO case study on energy impacts, 
Number 4. Nuclear power plant development. Boom or boon. County 

experiences, (National Association of Counties, Washington, D.C. 
(USA)). Jul 1976. Contract FEA-CO-12-6-0509-00. 32p. NTIS, PC 
A03/MF A0Ol. 

See also report dated Jan 76, PB—257647. 

This study of the impacts of nuclear power plant develop- 
ment is the fourth in a series of case studies on energy-impacted 
communities. The studies will familiarize county officials where the 
potential for energy development exists with the experiences of 
other counties that have been affected by such development. There 
are varying degrees of impacts and as many variations of techniques 
to handle them as there are impacted counties. The specific solutions 
and problems must differ according to state and local laws (tax 
limitations and distribution, placement of authority, and constitution- 
al constraints). This study, by stressing the effects of nuclear plant 
development in several communities, especially Salem County, gives 
= overview of the types of problems a nuclear-impacted community 

laces. 


51790 (SAN/1011—101) ng henge in the application of 
seismic hazard analysis procedures. Young, G.A. (Agbabian Asso- 
ciates, E] Segundo, Calif. (USA)). 30 bea 076. Contract EY-76-C- 
03-1011. 166p. . 

This report identifies the problem areas associated with the 
practical application of seismic hazard assessment procedures to 
nuclear power plant design. Examples are provided of the applica- 
tion of uniform seismicity procedures to a hypothetical site in the 
southern Appalachian seismic zone, and of the application of vari- 
able seismicity procedures to a hypothetical site in western Tennes- 
see where the major seismic hazard is associated with the New 
Madrid fault system. The results of the study indicate that there are 
three major problem areas: (a) for most regions great care must be 
exercised in the development of the earthquake magnitude frequency 
of recurrence curve as ihe historical record of seismic events is of 
short duration and gencrally incomplete; (b) additional study is 
required to treat the variation in the rate of attenuation of earth- 
quake intensity with distance from the epicenter probabilistically; 
and (c) y, the seismic hazard assessment can be expressed 
more reliably in terms of Mercalli Intensity than in terms of peak 
ground acceleration. If expressed in terms of peak ground accelera- 
tion, the potential error in the conversion of MMI to peak ground 
acceleration should be treated probabilistically. 


51791 (SAN/1011—107) Evaluation of earthquake ground 
motion characteristics at nuclear plant sites. Werner, S.D. (Agbabian 
Associates, E] Segundo, Calif. (USA)). 30 Jun 1975. Contract EY-76- 
C-03-1011. 35p. . 

This report describes a six step procedure for evaluating the 
earthquake ground motion characteristics of nuclear plant sites. The 
first provides geological and seismic studies which define the 

i geology and tectonics, and identifies significant historical 
earthquakes by establishing dates of occurrence, magnitudes, intensi- 
ties, correlations with capable faults or tectonic provinces, and 
attenuation rates. Step two requires a site soils investigation to 
establish static and dynamic properties of the subsurface materials. 
Site response sensitivity studies are required under step three to 
establish reasonable bounds on site response and to i aed the 
parameters having the greatest influence on site response. The results 
of these ers are evaluated under step four to provide a peak 
acceleration criterion for the site, and mean plus standard deviation 
(MSD) response response spectra based on analyses using a mathematical 
model of the site. Site matched MSD response spectra are developed 
— ~ ty five using strong motion records selected from stations 

geologic, seismic, and subsurface conditions similar to the site 

talap eeoleeiee In step six final criteria spectra with matching time 

motion records are selected by comparing the MSD spectra devel- 

peg BR ple yl By Ty ht 

poner x from site-matched records (step five) and with 
Regulatory Guide 1.60 spectra. 
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51792 Siting of nuclear power stations and the scope of preopera- 
tional investigations with special of demographic as- 
pects and the economic utilization of the areas. Bijak, J. 
(Biuro Studiow i Projektow See. Warsaw (Poland)). 
Postepy Fiz. Med.; 11: No. 1, 27-35(1976). (In Polish). 

Studies are presented on the location of atomic power stations 
in Poland. The methods used in the studies are described which were 
done in two stages: preliminary location studies on the macrore- 

ional scale, and location studies on one or more of the chosen 
ocations. Part one deals with general conditions which have to be 
met for location of atomic power stations and with prelimi 
assumptions accepted by GBS i PE “Energoprojekt” for location 
studies. Regulations and recommendations for establishing sites for 
atomic power stations are also given. Special location conditions are 
dealt with more extensively, the enviromental hazards and the need 
for their studies being particularly emphasized. Part two describes 
the scope of studies made prior to and after the time location 
investigations. Demographic studies and the economic utilization of 
the neighbouring areas are presented in more detail. 


51793 Nuclear site selection and environmental protection. The 
problems raised by the application of decision-making method. Bres- 
son, G.; Lacourly, G.; Fitoussi, L. (CEA Centre d'Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Dept. de Protection). Radiopro- 
tection; 11: No. 4, 259-262(1976). (In French). 

From 3. European congress of the International Radiation 
Protection Association. Criteria for radiation protection; Amster- 
dam, Netherlands (13 - 16 May 1975). 

The siting of nuclear power plants is chiefly dependent on 
political, economical, social and technical considerations. Among 
them, the problems raised by environmental protection have lately 
reached an increasing importance owing to the fast development of 
the number of plants. The selection of the site of a nuclear plant must 
seek a compromise between the operator who will try and reduce 
the cost price of his product to the lowest, and the protectionist who 
will try and reduce the hazard resulting from the plant operation as 
low as possible. Such a compromise is the result of a more or less 
empirical choice, within the frame of a cost-benefit analysis, in 
which theoretically, the choice between several possible solutions is 
made of the one giving the higher advantage (benefit). Practically, 
however, the difficulties encountered in the cost evaluation process 
often make the choice highly subjective and leave a broad range of 
appraisal to the deciding authority. 


51794 Legal and institutional problems in power-plant siting. 
Borko, B.; Just, J.E. Nucl. Saf; 18: No. 2, 127-133(1977). 

Uncertain long-range demand, rising power-plant capital and 
operating costs, increasing construction time, and the imposition of 
more stringent regulatory requirements for new power plants have 
resulted in an increasingly complex process for siting new electric 
generating capacity. Major legal and institutional impediments to a 
more expeditious siting process include the need for enunciated 
national strategies on such issues as safety standards, the nuclear fuel 
cycle, and commitment to conservation; the lack of a definitive 
mechanism assigning specific responsibility for site selection; and the 
fact that public access to siting decisions is first provided at a late 
stage in the decision process. 32 references. 


RADIOACTIVE EFFLUENTS 


51795 (INIS-mf—3431) Prediction of environmental radioactive 
contamination levels to follow the commissioning of ‘'Kozloduj” nucle- 
ar power station. Khristova, M.D. (Meditsinska Akademiya, Sofia 
(Bulgaria). Nauchen Inst. po Rentgenologiya i Radiobiologiya). 
my 49p. (In Bulgarian). Dep. NTIS (US Sales Only), PC A03/MF 
A0l. 


Thesis. 

The a7 objective of the dissertation work was the 
prediction of radiological situations to be expected after commission- 
ing the Kozloduj NPS, for specific weather, terrain relief, and soil 
properties. To this end, a pre-operational analysis was carried out of 
natural background radiation and airborne radioactivity. Based on 
pre-operational estimates of radionuclide releases, predictions were 
elaborated for expected radioactivity levels in air, the earth's surface, 
soils, plants, and some food ve with regard to both total radioac- 
tivity and selected isotopes of biological interest, namely strontium 
90, iodine 131, and cesium 137. As a criterion of radiation safety, 
computations were made of absorbed doses from external exposure 
to airborne or surface ited man-made radionuclides and from 
internal exposure to nuclides inhaled or —— Human exposure 
was evaluated in terms of “health effect”. Environmental iodine 131 
levels from accidental releases were predicted for a number of 
release rates and weather conditions. Thyroid doses from iodine 131 
inhaled or ingested with contaminated milk were claculated. The 
general conclusion was that normal operation of the Kozloduj NPS 
should have no deleterious effects on the population. The expected 
impact on man and his environment was found to be comparable to 
that of global radioactive fallout. 
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51796 (WAPD-TM— 1273) Model to estimate the local radiation 
doses to man from the atmospheric release of radionuclides (LWBR 
development program). Rider, J.L.; Beal, S.K. (Bettis Atomic Power 
Lab., West Mifflin, Pa. (USA)). Apr 1977. Contract EY-76-C-11- 
0014. 41p. Dep. NTIS, PC A03/MF AO1. 

A model was developed to estimate the radiation dose com- 
mitments received by people in the vicinity of a facility that releases 
radionuclides into the atmosphere. This model considers dose com- 
mitments resulting from immersion in the plume, ingestion of con- 
taminated food, inhalation of gaseous and suspended radioactivity, 
and exposure to ground deposits. The dose commitments from each 
of these pathways is explicitly considered for each radionuclide 
released into the atmosphere and for each daughter of each released 
nuclide. Using the release rate of only the parent radionuclide, the 
air and ground concentrations of each daughter are calculated for 
each position of interest. This is considered to be a significant 
improvement over other models in which the concentrations of 
daughter radionuclides must be approximated by separate releases. 


CHEMICAL AND THERMAL EFFLUENTS 


51797 (BNWL—2058) Impact of a Hanford Nuclear Energy 
Center on ground level fog and humidity. Ramsdell, J.V. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Mar 1977. Con- 
tract EY-76-C-06-1830. 110p. Dep. NTIS, PC A06/MF AO1. 

This document presents the details of a study of the atmo- 
spheric impacts of an Hanford Nuclear Energy Center (HNEC) that 
might ous from the use of evaporative cooling alternatives. Specif- 
ic cooling systems considered include once-through river cooling, 
cooling ponds, cooling towers, helper cooling ponds and towers and 
hybrid wet/dry cooling towers. The specific impacts evaluated are 
increases in fog and relative humidity. 


51798 (CONF-770516—3) Evaluation of utility monitoring and 
preoperational hydrothermal modeling at three nuclear power plant 
sites. Marmer, G.J.; Policastro, A.J. (Argonne National Lab., Ill. 
(USA)). 1977. Contract W-31-109-ENG-38. 4lp. Dep. NTIS, PC 
A03/MF AO1. 

From Conference on waste heat management and utilization; 
Miami Beach, Florida, United States of America (USA) (9 May 
1977). 

This paper evaluates the preoperational hydrothermal model- 
ing and operational monitoring carried out by utilities as three 
nuclear-power-plant sites using once-through cooling. Our work was 
part of a larger study to assess the environmental impact of operating 
plants for the Nuclear Regulatory Commission (NRC) and the 
suitability of the NRC Environmental Technical Specifications 
(Tech Specs) as set up for these plants. The study revealed that the 
plume mappings at the Kewaunee, Zion, and Quad Cities sites were 
generally satisfactory in terms of delineating plume size and other 
characteristics. Unfortunately, monitoring was not carried out 
during the most critical periods when largest plume size would be 
expected. At Kewaunee and Zion, preoperational predictions using 
analytical models were found to be rather poor. At Kewaunee 
(surface discharge), the Pritchard Model underestimated plume size 
in the near field, but grossly overestimated the plume’s far-field 
extent. Moreover, lake-level variations affected plume dispersion, yet 
were not considered in ee predictions. At Zion (sub- 
merged discharge) the Prite Model was successful only in 


special, simple cases (single-unit operation, no stratification, no re- 
versing currents, no recirculation). Due to neglect of the above- 
mentioned phenomena, the model underpredicted plume size. At 
Quad Cities (submerged discharge), the undistorted laboratory 
model predicted plume dispersion for low river flows. These low 


flow predictions appear to be reasonable extrapolations of the field 
data acquired at higher flows. 


51799 (CONF-770516—6) Analysis of the thermal monitoring 
data collected at the Peach Bottom Atomic Power Station. Witten, 
A.J.; Gray, D.D. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 29p. Dep. NTIS, PC A03/MF AO01. 

From Conference on waste heat management and utilization; 
Miami Beach, Florida, United States of America (USA) (9 May 
1977). 

A comprehensive study of the data collected as part of the 
environmental technical specifications program for Units 2 and 3 of | 
the Peach Bottom Atomic Power Station was conducted for the 
Office of Nuclear Regulatory Research of the U.S. Nuclear Regula- 
tory Commission. The study included an analysis of both the hydro- | 
thermal and ecological data collected from 1967 through 1976. This 
paper presents the details of the hydrothermal analysis performed 
under this program. The two primary methods used for temperature 
monitoring, during both the preoperational and operational periods 
of the program, are a fixed } en ene network and boat survey 
measurements. Analysis of the boat survey data provides a fine 
resolution demonstrating variations in ambient temperature in 
Conowingo Pond, as well as —— a qualitative picture of the 
thermal plume produced by the Peach Bottom thermal discharge. 
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The data from 18 thermograph stations was used for a quantitative 
probability analysis. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 51779, 51845, 51864, 51867 


51800 (CONF-770641—4) In-reactor cladding breach of EBR-II 
driver-fuel elements. Seidel, B.R.; Einziger, R.E. (Argonne National 
Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 22p. Dep. 
NTIS, PC A02/MF AO1. 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, Arizona, United States of America 
(USA) (19 Jun 1977). 

Knowledge of performance and minimum useful element 
lifetime of Mark-II driver-fuel elements is required to maintain a 
high plant operating capacity factor with maximum fuel utilization. 
To obtain such knowledge, intentional cladding breach has been 
obtained in four run-to-cladding-breach Mark-II experimental 
driver-fuel subassemblies operating under normal conditions in EBR- 
II. Breach and subsequent fission-product release proved benign to 
reactor operations. The breaches originated on the outer surface of 
the cladding in the root of the restrainer dimples and were intergran- 
ular. The Weibull distribution of lifetime accurately predicts the 
observed minimum useful element lifetime of 10 at.% burnup, with 
breach ensuing shortly thereafter. 


51801 (HEDL-TI—75001-6) FSAR Q; responses. Supplement 6 
(Hanford Engineering Development Lab., Richiand, Wash. (USA)). 
Mar 1977. Contract EY-76-C-14-2170. 301 

Additional information for the FETE reactor Final Safety 
Analysis Report is presented concerning primary coolant circuit 
configuration and hydraulics, control element performance, fuel 
melting characteristics, and core hydaulics. 


51802 (HEDL-TME—77-7) CRPBOW user's manual. Birney, 
K.R.; Bourquin, R.D.; Go, J.C. (Hanford Engineering Development 
—_ Richland, Wash. (USA)). Jun 1977. Contract EY-76-C-14-2170. 
43p. 


The CRPBOW computer program uses a new approach to 
the problem of control rod duct bowing analysis. The inner duct is 
moved along the outer duct during the course of irradiation, result- 
ing in a variable neutron flux as a function of time. This User's 
manual describes important changes made since the original pro- 
gram, CRASIB, was documented. A complete listing of input Ae a 
sample problem are presented. 


51803 (INIS-mf—3478) Thermal analysis of biological shield of 
fast breeder test reactor. Saha, D.; Sarda, V. (Bhabha Atomic Re- 
search Centre, Bombay (India)). 1976. > (CONF-751264—4). 
Dep. NTIS (US Sales Only), PC A02/MF AOI 

From 3. national heat and mass transfer conference; Bombay, 
India (11 Dec 1975). 

A design optimisation of the biological shield of fast breeder 
test reactor was carried out using computer code HEATING. The 
effect of different heat sources, variation of coolant tube pitch circle 
radius, coolant temperature, angular pitch of coolant tubes and 
thermal conductivity of concrete on the temperature distribution 
within the shield has been studied. 


51804 Ln ye Optimization of the heavy water scat- 
| oo Mee rei oY leona comed < R-5 reactor. Kanchhi, S.; 
(Bhabha Atomic Research 
Centre, —— (india)). 1976 A 4 MOONE. 1003107 9) Dep. NTIS 
(US Sales ey PC A02/MF Ai 
1970). ymposium on reactor physics; Bombay, India (1 Mar 


It is felt that the presence of a good scatterer such as heavy 
water in the through tube beam holes of R-5 reactor would improve 
the intensity of available slow neutron beam for experiments. The 
calculational model adopted for the optimisation of the scatterer 
thickness is described. This model is also used to assess the of 
adequacy of a proposed horizontal e¢: tal set-up in lina 
reactor to simulate the through tube scatterer of the R-5 reactor. 


51805 (INIS-mf—3490) Estimation of photo and fission neutron 
source strengths in the fuel handling flask of the R-5 reactor contain- 
ing an irradiated fuel rod. Kanchhi, S.; Sankaranarayanan, S. (Bhabha 
Atomic Research Centre, Bombay (India)). Lo Sp. (CONF- 
7603107—10). Dep. NTIS (US Sales Only), PC Al AOl. 
1970). From Symposium on reactor physics; Bombay, India (1 Mar 
Irradiated fuel rods of the R-5 reactor have uve Saez water 
cooling while removed in the fuel handling flask. uent- 
ly the estimation of the source strengths of photoneutrons and 
neutrons from fissions induced by slowed down photoneutrons in the 
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fuel is essential for the neutron shielding design of the flask. The 
paper summarises the results of certain analyses carried out in this 
connection. While the estimation of the photoneutrons is based on 
available experimental data from ZEEP reactor, a one neutron 
group calculation is done for the fission neutrons with the photoneu- 
trons slowed down below | ev as the source term. 


51806 (INIS-mf—3491) Slow acer flux extrapolation dis- 
tances in R-5 and CIRUS reactors. Kanchi S.; Sankaranarayanan, S.; 
Veeraraghavan, N. (Bhabha Atomic Research Centre, Bombay 
(India)). 1976. 5p. (CONF-7603107—11). Dep. NTIS (US Sales 
Only), PC A02. F AOI. 
From Symposium on reactor physics; Bombay, India (1 Mar 

1976 

. In order to calculate the core reactivity, fuel channel power 
outputs and neutron flux levels in the R-5 reactor at Trombay, axial 
flux extrapolation distances are required. For this, an ysis is 
carried out considering the reactor core as a two region neutron 
multiplying system in axial direction. The slow neutron diffusion 
equations for both the regions are solved analytically by applying 
suitable boundary conditions. Application of this method for the 
estimation of top extrapolation distances in CIRUS, has given results 
which agree well with accepted values for the reactor. 


51807 (JAERI-M—6507) Operation report on the low tempera- 

ture fissiochemical loop (LTFL), 6. Operations during the period | of 
April 1975 to March 1976. Kobayashi, T.; Sato, S.; Ikezoe, Y.; 
Shimizu, S.; Nakajima, H. Japan Atomic Ener rey Rescarch Inst., 
Tokyo). Mar 1976. lip. (In Japanese). Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 

In July and September 1975, LTFL was operated to irradiate 

10 capsules which contained 30 samples in total. tion was 
without any trouble. The subsequent two runs scheduled for the 
year, however, were postponed because of the reactor shut-down 
from October. During the period of April 1975 to March 1976, 
overhauling of the two vacuum pumps of the loop was the only 
major maintenance work. This and a few other works in the year are 
described in the report. A chronological table is summarized of all 
the maintenance works conducted since the LTFL was first made 
operable in April 1969. Samples irradiated in the period were mostly 
for obtaining the mass balance in reaction of carbon dioxide added 
with propane. The results of analysis of the recent data of loop 
experiments are also presented. 


51808 e-S0 Quarterly progress report on the 
NSRR experiments. Combined, October 1975 - March 1976. 


Ishikawa, Michio; Tomi, Kakuzo. (Japan Atomic rod Research 


Inst., Tokyo). Jul a 80p. (In Japanese). Dep. NTIS (US Sales 
Only), PC A0S5S/MF AO1 
In-pile experiments related with nuclear fuel behavior during 

reactivity-initiated accidents were started in the Nuclear Safety 
Research Reactor (NSRR), a thermal pulsed reactor, in October 
1975, subsequent to the first criticality in June 1975. A total of 29 
tests were carried out during the two quarters from October 1975 to 
March 1976. Ex ents are in the three test series: (1) oe 
tests to study — of the normal, unirradiated PWR type 
rods (standard test fuel rods) with change in the energy deposition, 
and to obtain the failure threshold, (2) wide-gapped fuel tests to 
study influence of the difference in radial gap width on cladding 
— temperature and on the failure threshold, and (3) water- 

logged fuel tests to study the relation between water volume in fuel 
rods and failure threshold. From these tests, the failure threshold for 
the standard test fuel was found to be in the ener; a range 
of 214 cal/g.UO2 to 232 cal/g.UOz; at 232 g-UO, a fuel rod 
failed with circumferential cracks penetrating the cladding tube. At 
higher energy deposition of 292 cal/g.UOz, a fuel rod was broken 
into five 4 pieces with melting of UO pellets. At 334 cal/g.UO: a 
fuel rod was broken into small particles with water-column jumping. 
The failure bona me for wide-gapped fuel rods was very close to 
that for standard fuel rods, and was in the range between 229 cal/ 
gus to 240 cal/g.UO:. The waterlogged i fuel rods with water 

g all the space inside the rods failed with large 

breach at the energy deposition of 101 cal/g.UO2. Described are the 
— of the tests, test procedures, and present status of analytical 
wor 


51809 (JAERI-M—6701) Measurement of the neutron flux dis- 
tribution in core SHE-8 inserted with experimen- 
tal control od — F, Kitadate 1916. 2p. ( Yn Sonteec) Atomic 
Research Inst. yo p. japanese). 
NTT. CUS Seite Cnty), FC AGL/ME" A wing 
A veryhigh temperature gus cooled reactor is 0 desi | to 
attain the outlet coolant gas temperature under the 
maximum temperature of fuel elements. Optimization in the 
power distribution is thus necessary by suitable the 
control rods and af exchange p In thi i 
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the copper pins were measured for the following four core configu- 
rations: Case 1 : standard core without control rods Case 2 : a single 
control rod inserted along the core axis Case 3 : a single control rod 
inserted off the core axis Case 4 : two control rods inserted symmet- 
rically along the core axis. The experimental control rods used are 
He a of a cold pressed homogeneous mixture of carbon and 

wders contained in thin-walled aluminum tubes. The diame- 
= of the experimental control rods and their BsC content are the 
same as in the preliminary core design of UHTGR by JAERI. 
Calculation of the neutron flux distribution was made by the three- 
dimensional two-group source-sink method. Agreement beween ex- 
periment and calculation is fairly good, so the axial peaking factor 
can be estimated within the error of 1--3%. Discrepancies in the 
radial peaking factor are large, however, about 5%. 


51810 (LA-UR—77-465) Fabrication of graphite matrix fuel for 
pulsed reactors. Davidson, K.V.; Schell, D.H.; Karnes, C.H.; Marion, 
R.H. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract 
-76-C-04-0789. 2p. (CONF- -710701—2). Dep. NTIS, PC A02/MF 
AOl 


From 13. biennial conference of the American Carbon Soci- 
rr ee California, United States of America (USA) (18 Jul 


Extrusion and hot pressing techniques have been developed 
for fabricating developmental fuel for the ACPR. Both methods 
produced fuel materials which have been shown to survive more 
severe thermal stress environments than will be present in the 
upgraded version of the ACPR. An extensive data base exists for this 
type of fuel and the manufacturing procedures are considered state- 
of-the-art. 


51811 (LMEC—76-3) Cleaning the FFTF DHX tube bundle. 
Donohue, H.F. (Liquid Metal Engineering Center, Canoga Park, 
Calif. (USA)). 8 Apr 1977. Contract EY-76-C-03-07. 37p. . 

The FFTF Heat Transfer System/Dump Heat Exchanger 
(HTX/DHX) tube bundle was cleaned of residual sodium in the 
Component Handling and Cleaning Facility (CHCF) following test- 
ing in the Sodium Components Test Installation (SCTI). Anhydrous 
ee ethanol was the cleaning solvent. Nine serpentine tubes 
were plugged with solid sodium at the outset of the cleaning 
operation. Successful cleaning was accomplished by combinations of 
externally applied heat, sloshing the alcohol in the tubes by periodi- 
cally lifting and lowering the tube bundle, and by periodically 
—— and venting the tube bundle to force alcohol from the 
ower header up into the plugged tubes. 


51812 (PTB-FMRB—63) Report on the work on the ‘Fors- 
chungs- und Messreaktor Braunschweig’ (FMRB) during the year 
1975. Kriks, H.J.; Siegel, V. (Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany, F.R.). Forschungs- und Messreaktor). 
_ “y 14p. (In German). Dep. NTIS (US Sales Only), PC A02/ 
AOl 

The experience in the operation of the Forschungs- und 
Messreaktor Braunschweig, and in radiation protection work as well 
as the experiments are reported. The reactor has been in action for 
2992 hours without any serious disturbances. 


51813 (TID—27654) LOFT Intergral Test System. Preliminary 
component design description for the reactor vessel. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Mar 1972. Contract EY-76-C-07- 
1570. 390p. Dep. NTIS, PC A17/MF A01. 

Information on the LOFT Reactor vessel is presented con- 
cerning functions and design requirements, physical description, 
safety precautions, principles of operation, maintenance principles, 
and interfaces. 


51814 (TID—27656) Principles of operation and data reduction 
techniques for the LOFT Drag Disc Turbine Transducer (DTT). 
Silverman, S. (EG and G Idaho, Inc., Idaho Falls (USA)). Feb 1977. 
Contract EY-76-C-07-1570. 174p. Dep. NTIS, PC A08/MF AOl1. 
A transducer for measuring primary system mass flow rates in 
LOFT experiments was designed which combines a drag dose and 
turbine in a single unit. The available experimental data for the 
LOFT turbine in single-phase, all water flow, are summarized. The 
turbine dynamic mse in all steam and in all water is also 
considered. Two of the available turbine meter models for two-phase 
flow are reviewed. The results predicted by the models are com- 
=e with the available two-phase flow data. A flow map for the 
estinghouse Canada Ltd. (WCL) full flow tests is also presented. 
Because of deficiencies in the various two-phase flow theories for 
the turbine, new theories are presented. The drag disc in single- and 
two-phase flow is reviewed. Theoretical predictions are compared 
with the available experimental data. In addition, the dynamic re- 
sponse and the weight calibration of the drag disc are considered. 
Methods are presented for applying the drag disc and turbine data to 
two-phase flow. 


51815 (TID—27661) Development and use of a three-dimension- 
al neutron diffusion theory model of the proposed PBF reload core. 
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Nigg, D.W. (EG and G Idaho, Inc., Idaho Falls (USA)). Feb 1977. 
Contract EY-76-C-07-1570. 192p. Dep. NTIS, PC A09/MF AOl1. 

The development of a three-dimensional PDQ-7-II neutron 
diffusion theory model of the proposed PBF Reload Core is de- 
scribed. Results of several calculations performed to verify the 
accuracy of the model are given. The final model is applied to some 
preliminary PBF Reload Core design calculations. 


51816 (TID—27662) LOFT experiment operating specification. 
Volume 2. Nonnuclear Test Series 4, NNE L1-4. Revision 
2. Samuels, T.K.; P.A. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Jan 1977. Contract EY-76-C-07-1570. 77p. Dep. NTIS, PC 
A0S/MF A01. 

Volume 2 of the EOS describes the specific test requirements; 
e.g., initial system configuration, initial test conditions, 
conditions, and detailed measurements requirements that have pro- 

atic significance. Appendix A to EOS Volume 2 provides 
justification for the selection of specific operating parameters. 


51817 (TID—27666) Analysis of the LOFT fuel bundle flow 
distributica and pressure drops. Eide, S.A. (Idaho National i - 
ing Lab., Idaho Falls (USA)). 1 May 1975. Contract EY-7 

1375. 102p. MF AOI. 

Exxon Nuclear Company has obtained detailed flow informa- 
tion from a 15 x 15 rod LOFT type A fuel assembly using a Laser 
Doppler Velocimeter (LDV). The test fluid was single phase at low 
pressure and temperature. Individual subchannel velocities were 
measured upstream and downstream of each of the first three fuel 
rod spacers. Pressure drop data also were obtained. From these data, 
an inlet flow distribution, spacer pressure loss coefficients and an 
average subchannel friction factor may be evaluated. These may 
then be used to obtain more accurate predictions of the thermal- 
hydraulic behavior of the LOFT core, thereby resulting in more 
accurate DNBR predictions. This report deals with the determina- 
tion of a bundle average friction factor, spacer pressure drop coeffi- 
cients, and an inlet flow distribution for the LOFT type A fuel 
assembly. The recommended values for these quantities are present- 
ed. 


51818 (TREE-NUREG— 1087) Design data for the 1/4-in. thick 
alloy 718 in-pile tube. Reuter, W.G. (Idaho National Engineering 
Lab., Idaho Falls (USA)). May ea Contract EY-76-C-07-1570. 
103p. Dep. NTIS, PC A06/MF AO1 

Design data applicable to the proposed 0.64-cm (1/4-in.) thick 
inpile tube (IPT) used in the experimental test loop of the Power 
Burst Facility (PBF) are reported, together with fracture toughness 
results which were also desired to complement the design data. 
These data were required for temperatures ranging from room 
temperature (RT) to 811 K (1000°F). Tests were conducted on 
transverse-oriented specimens for base ‘metal and longitud: 
transverse-oriented weld metal specimens. Tensile ney 
base metal (Heats 3 and 6) and weld metal 
temperatures ranging from RT to 811 K (1000 Pv 
develop curves for ultimate and yield tensile s 
fatigue curves for transverse-oriented base 
and transverse-oriented weld metal were poo 
the tensile test results plus an pb mm approach. 
fatigue data were generated to au it the analytically 
values. The design curves for cycles to failure ranging from 10" wo 
10° and for temperatures for RT to 811 K (1000°F) are contained in 
this report. Instrumented precracked y specimens were tested 
over a range of tem oS some estimate of the 
dynamic fracture tou; (K/sub Id/). On the basis of these tests, 
K/sub Id/ values for the base metal and weldments are quite 
satisfactory. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


51819 (AED-Conf—76-275-000, pp 330-333) Irradiation means 

of materials in Osiris reactor. Genthon, J.P.; Micaud, G. 
(CEA Centre d'Etudes Nucleaires dc de Saclay, 91 - Gif-sur-Yvette 
(France). Services des Piles); Mottet, P. ( EA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Tech- 
nologie). 1976. 

From 76. international meeting on carbon, chemistry, and 
physics technology; Baden, German, Federal Republic of (F.R. 
Germany) (28 Jun 1976). 

4 figs.; 3 refs. 

In Carbon ‘76. 2nd international carbon conference. Pangea, 

Neutron irradiation devices are described for carbons, gra 
phites and fuel compacts. The use of standard COLIBRI furnaces Sof 
different diameters allows long-term irradiations, with or without 


stress, ‘in situ’ measurements, or fission gas to be carried 
out in the OSIRIS core. Seomgles of me po are given. 
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51820 (BNWL-CC—969) Zircaloy-2 in the N-reactor 
graphite cooiing system. Larrick, A.P. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). 4 Jan 1967. Contract EY-76-C-06- 
1830. 8p. Dep. NTIS, PC A02/MF AO1. 

Data on Zircaloy-2 corrosion samples charged in the N- 
Reactor graphite cooling system are presented. 


51821 La mtg Geesthacht research reactor (FRG-2) 
as an irradiation reactor. Roebert, G.A. (Gesellschaft fuer 
Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.). Zentralabteilung Forschungs- 
reaktoren). 1976. 10p. (In German). Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

1 tab. 

In the central irradiation-position of the research-reactor 
FRG 2, operating with a power of 15 MW, the thermal neutron-flux 
amounts to 3 x 10'*n x cm™?x s~‘ and the fast neutron-flux (Esub(n) 
< 0.1 MeV) to 1.6 x 10%*n x cm~? x s~*. In certain limits the core- 
set-up can be adjusted to the experimentalist’s demands (number of 
irradiation-positions, dimension of the position, neutron-flux). Nor- 
mally, for irradiation-capsules the cross-section of a fuel-element can 
be used. For each irradiation set-up (capsule ect.) a safety-report 
including a discussion of all relevant technical details has to be 
submitted. 


51822 (INIS-mf—3480) Nuclear design of Apsara reload-2 fuel 
design. Mahendra, N.; Veeraraghavan, N. (Bhabha Atomic Research 
Centre, Bombay (India)). 1976. 5p. (CONF-7603107—14). Dep. 
NTIS (US Sales Only), PC A02/MF AOI. 

From Symposium on reactor physics; Bombay, India (1 Mar 
1976). 

In view of satisfactory operating performance of initial and 
reload-1 fuel designs of Apsara reactor, it was felt desirable to adopt 
a basically similar design for reload-2 fuel, i.e., the fuel assembly 
should consist of equally spaced parallel fuel plates in which highly 
enriched uranium, alloyed with aluminium, is employed as fuel. 
However, because of fabricational constraints, certain modifications 
were necessary and were incorporated in the proposed reload design 
to cater to the multiple needs of operational requirements, improved 
fuel utilization and inherent reactor safety. The salient features of the 
nuclear design of reload-2 fuel for Apsara reactor have been sum- 
marised. 


51823 (INIS-mf—3485) Physics safety analyses for the plugging 
of a calandria tube in CIRUS. Sankaranarayanan, S.; Veeraraghavan 

N. (Bhabha Atomic Research Centre, Bombay (India)). 1976. Sp. 
—— Dep. NTIS (US Sales Only), PC A02/MF 
A 

From Symposium on reactor physics; Bombay, India (1 Mar 
1976). 

A leaky calandria tube was plugged in Cirus reactor to 
prevent loss of heavy water moderator from the reactor vessel. In 
this connection, certain physics safety analyses were carried out to 
assess the steady state and transient temperatures/pressures in the 
plugged tube due to the irradiation—caused decomposition of possi- 
ble accumulated quantity of heavy water in the tube. Results of the 
analyses indicated that no remedial measures need be engineered at 
the time of plugging the calandria tube due to the low magnitude of 
the pressure or temperature build-up. 


51824 (INIS-mf—3488) Nuclear heating of materials in the R-5 
reactor. Khosla, S.K.; Sankaranarayanan, S. (Bhabha Atomic Re- 
search Centre, Bombay (India)). 1976. Sp. ‘iain 
Dep. NTIS (US Sales Only), PC A02/MF AOI 

on From Symposium on reactor physics; Bombay, India (1 Mar 
1976). 

For the safety evaluation of irradiation assemblies in reactors, 
the estimation of energy deposition rates due to pile neutron and 
gamma radiation in constructional materials is essential. The calcula- 
tional methods used for the R-5 reactor to obtain the energy deposi- 
tion rates due to fast neutron — and gamma ray absorption in 
heavy water are summarised. For other materials of interest Suitable 
scaling factors are used based on simple physics arguments. Typical 
values for materials like aluminium, copper, lead, light water, —~ 
less steel and zircaloy are indicated. Applications of the results to 
typical in-core experimental assemblies are discussed. 


51825 (INIS-mf—3492) Possible physics modifications 

CIRUS reactor core for improved reactor utilization. John, B. 

Khosla, S.K.; Narain, an og (Bhabha Atomic Research Centre, 

Hoye | (India)). 1976. 3p. Dep. NTIS (US Sales Only), PC A02/ 
AOl. 


Two fuelling schemes for uprating the neutron flux in CIRUS 
reactor at Trombay are studied. One scheme employs enriched 
uranium-aluminium alloy boosters, the second envisages employing 
thorium oxide enriched with 0.2% plutonium oxide. It is seen that 
the second scheme has the potential of in-situ thorium utilization. 
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51826 (INIS-mf—3493) hp ans evaluation for testing. of RAPS 
and TAPS fuel pins in CIRUS pressurised water loop. John, B.; Paul, 
O.P.K. (Bhabha Atomic Research Centre, Bombay (India)). 1976. 
4p. (CONF-7603107—8). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 


From Symposium on reactor physics; Bombay, India (1 Mar 
1976). 
, Relevant calculations carried out to assess the reactivity 
effect, heat generation and other parameters for testing of RAPS and 
TAPS fuel pins in the Cirus pressurised water loop are summarised. 
The Cirus neutron flux level being low, in order to simulate the 
RAPS design heat rating of J Kdtheta = 40 w/cm, the required 
plutonium enrichment in mixed plutonium uranium oxide fuel pin 
was worked out. The results showed that a PuO: enrichment of 1.5 
be rcent would be necessary to meet the above requirement. The 
ysis for the TAPS pin indicated that the desired heat flux of 
115w/om? cannot be obtained in the Cirus loop with either a 7 pin 
cluster geometry, or with a single pin with the enrichment level as 
used in TAS pin. Lattice code DUMLAC and the core simulation 
code AECLHEX were used for these studies. 


51827 (INIS-mf—3494) Slope method for prediction of CIRUS 
critical heights during xenon transients. Mahendra, N. (Bhabha 
Atomic Research Centre, Bombay (India)). 1976. 5p. (CONF- 
7603107—15). Dep. NTIS (US Sales Only), PC ‘A02/MF AO0l. 

From Symposium on reactor cheeky’ 3ombay, India (1 Mar 
1976). 

The prediction of critical heavy water heights in Cirus during 
xenon transients after the reactor shut-down depends upon the 
operating history of the reactor. The classical approach for the 
calculation of iodine and xenon concentrations on the reactor power- 
time history is time-consuming and hence is not convenient for quick 
routine estimates. To overcome this difficulty, use is made of the 
basic xenon equation and the observed slope of the xenon load prior 
to reactor shut-down, which does not require a knowledge of 
reactor operating history, for predicting the subsequent xenon con- 
centration. This method has better accuracy because of its simplicity 
as shown through application for routine calculations of xenon 
poisoning in Cirus, where the agreement between the predicted and 
observed critical heights is generally within 5 cm (approximately 1 
mk). The use of slope method can also be extended for other level- 
controlled or control-rod-controlled reactors for routine criticality 
predictions. 


51828 (JAERI-M—6511) Irradiation damage of beryllium reflec- 
tor in Japan Materials Testing Reactor. Furukawa, Y. (Japan Atomic 
Energy Research Inst., a Apr 1976. 2ip. Dep. NTIS (US 
Sales Only), PC A02/MF AO1 

Radiation damage of high-neutron- -flux reactor components is 
important in the reactor engineering. In JMTR (Japan Materials 
Testing Reactor), beryllium and aluminum reflector elements are 
placed in the core region. In the stage of its design, damage of the 
reflector elements in extended exposure to fast neutrons was expect- 
ed. Reflector elements were with drawn once a year to measure the 
extent of radiation-induced damage. Based on the result, lattice 
position and vs.-fuel direction of some beryllium reflector elements 
were changed. The de; — of irradiation damage and the rotating 
management in the reflector elements are described, and also the 
measures taken to prevent the damage. 


51829 (JAERI-M—6550) Neutron spectrum measurement 
JMTRC, Evaluation in the energy resioe of O.1 - 1 MeV by fol 
activation. Kondo, I.; Sezaki, KS Sakurai, F. Japan Atomic a 
Research Inst., Tokyo). May 1976. 22p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A02/MF 

The evaluation of a Ad neutron spectrum by multifoil 
activation was made at a point in the core of JMTRC. Reaction 
107 A g(n,n’)sup(107m)Ag should serve to estimate the contribution of 
neutrons in the energy range of 0.1 to 1 MeV. It was used as the only 
fast neutron monitor, and three resonance detectors were used to 
monitor the lower energy regions. Computer code SAND II was 
employed to determine the neutron spectrum, to which a spectrum 
computed by one dimensional SN code ANISN served as the first 
initial function. To apply ‘°’Ag(n,n’)sup(107m)Ag for the spectrum 
measurement, cross section data for the excitation reaction 
‘7 Ag(n,n’) were obtained from ENDF/B-IV, compiled as cross 
section of °?Ag(n,n’)sup(107m)Ag, and added to the SAND II cross 
section library. A reasonably acceptable spectrum was obtained by 
two runs of SAND II, iets wing feasibility of Ag as a neutron 
monitor just below 1 MeV. 


51830 (JAERI-M—6661) Evaluation of the JMTR thermal neu- 
tron flux goo 


operation. by three-dimensional 
calculation. N: ka, Y. (Japan Atomic Energy Research Inst., 
— Fj 1976. ;* (In Japanese). Dep. NTIS (US Sales Only), 
A03 
In the IMTR(SO MW), the neutron flux variation during 
reactor operation is considerable due to control rod movement and 
fuel burnup. Therefore, it is important to evaluate the flux variation 
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for prediction of the linear heat generation in capsules. The flux 
variation has so far been evaluated by means of the combined results 
of in-core experiment (beginning of the operation) and two-dimen- 
sional model (R-Z) calculation. High accuracy in prediction of the 
linear heat generation is important, so refinement in evaluation of the 
flux variation is necessary. The thermal neutron flux variation evalu- 
ated by three-dimensional calculation is described. The results differ 
somewhat from those by two-dimensional calculation because of the 
configurations of fuel elements and control rods which are not 
considered in the R-Z model. Validity of the calculational method is 
confirmed with the results of in-core monitor experiment. 


51831 (JAERI-M—6667) Surveillance test of OWL-2 inpile 
tube. Shimizu, M.; Itoh, N. (Japan Atomic Energy Research Inst., 
Tokyo). Ang 1976. 33p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A03/MF AOl. 

A series of irradiation surveillance tests performed in an 
integrity evaluation of an inpile tube for the test loop OWL-2 are 
described. Specimens were exposed to neutron fluences from 1 x 10° 
to 3.4 x 107* n/cm? (<1 MeV), and subjected to a post-irradiation 
tensile test at room temperature and service temperature 285°C. The 
strength increased and the ductility decreased with increasing neu- 
tron fluence. The reduction in fracture ductility due to neutron 
irradiation in the fluence range was insignificant, and the elongation 
of 33% was retained even for the maximum neutron fluence at 
285°C. Little decrease of the ductility with fluence indicates that the 
tube would be in service for long time, in relation to the integral 
fluence of 3.4 x 107! n/cm?. 


51832 (JAERI-M—6688) Correspondence between JMTR and 
JMTRC, No.34 operation cycle. Sezaki, Katsuzi; Takeda, Katsuhiko; 
Sakurai, Fumio; Komukai, Bunsaku; Kondo, Ikuo. (Japan Atomic 
Energy Research Inst., Tokyo). Aug 1976. 43p. (In Japanese). Dep. 
NTIS (US Sales Only), PC A03/MF AOI. 

For accurate irradiation of fuel specimens and confirmation of 
reactor safety in JMTR(Japan Materials Testing Reactor), advance 
experiments are made in each operation cycle with critical facility 
JMTRC(CF), a mock-up of JMTR. Because of the differences in 
core structure between JMTR and CF, nuclear characteristics, neu- 
tron flux distribution, reactivity, etc. differ somewhat between these 
two ; linear heat ratings of the fuel specimens and nuclear hot-spot- 
factor of the driver fuel elements are thus influenced. In the JMTR 
No.34 cycle, the beryllium ‘H’ partition walls was replaced, thermal 
neutron fluxes have been measured, to reaffirm the correspondence 
between JMTR and CF. Measured results are described of the 
reactor power, thermal neutron flux, fission rate, control-rod reactiv- 
ity and excess reactivity in detail. 


PROPULSION REACTORS 


51833 (AED-Conf—76-086-000, pp v) Noise analysis of coolant 
temperature fluctuations in a corner charge of the FDR-II core for 
determination of flow velocities. Kolb, M. (Gesellschaft fuer 
Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.). Inst. fuer Physik). Jul 1976. (In 
German). 

From Specialist’s meeting on experimental techniques in the 
field of reactor fluid dynamics; Berlin, F.R. Germany (10 Mar 1976). 

In Experimental technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 

For the determination of flow velocities from coolant tem- 
perature fluctuations with the aid of noise analysis temperature 
measurements by means of thermoelements are carried out at certain 
core positions. Evaluation in the time range was supplemented by 
evaluation in the frequency range. The measured results agree with 
flow velocities roughly calculated from the flow rate at the free flow 
cross-sections in the core. 


51834 (GKSS—76/E/33) Investigations into the technical and 
disad the ‘poison core’ fuel rod 


. (Gesellschaft 
Kernenergieverwertung in Schiffoau und Schiffahrt m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.). Inst. fuer Physik). 1976. 52p. (In 
German). Dep. NTIS (US Sales Only), PC A04/MF AOI. 

23 figs.; 7 refs.; with tabs. 

Fuel rods with a central poison core contain a core of boran 
graphite besides the fuel in form of UO: ring tablets. The boron 
serves here as solid burnable neutron poison to compensate for the 
burn-up excess reactivity. A reactor core constructed of such fuel 
rods has a particularly uniform power and burn-up distribution at 
relatively high specific fuel power. Besides this, it exhibits safety 
technical advantages, in particular the boric acid use and thus the 
tritium production in the primary circuit can be reduced with this 
concept in pressurized-water reactors. The present report contains 
the results of the lattice studies, a rough design of a reference core, 
as well as fuel circuit cost estimates. 
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51835 (GKSS—76/E/48) Waiting for the ice to thaw. Jager, W.; 
Schroeder, E. (Gesellschaft fuer Kernenergieverwertung in Schiff- 
bau und Schiffahrt m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.)). 1976. 3p. Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

4 figs.; 2 refs. Reprint from Marine Week (Aug 1975) v. 2(35) 
p. 12-14. Available from ZAED. 

The prospects for the economical operation of nuclear ships is 
discussed. The basis for this is the hitherto successful operation of 
the ‘Otto Hahn’. Planning aims at a 80,000 shp container ship. 


51836 (GKSS—76/E/51) Nuclear merchant ships: problems and 
prospects. Jager, W.; Schroeder, E. (Gesellschaft fuer 
Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.)). 1976. Sp. Dep. NTIS (US Sales 
Only), ) a a AOl. oaiipeidaail on sain 
11 figs. Also published in the Sou rican Shippi 
and Fishing Industry Review (Jan 1975). Available from ZAED. 
Starting from the hitherto successful operation of the OTTO 
HAHN fhe next steps in the development of an economical, com- 
mercial nuclear ship in the FRG are discussed. This ship is to be 
built until 1985, and from then on it is to be taken into service. 


51837 (GKSS—76/E/52) State and future of nuclear ship pro- 
pulsion. Schafstall, H.G. (Gesellschaft fuer Kernenergieverwertung 
in Schiffbau und Schiffahrt m.b.H., Geesthacht-Tesperhude (Ger- 
many, F.R.). Inst. fuer Anlagentechnik). 1976. 37p. (In German). 
Dep. NTIS (US Sales Only), PC A03/MF AO1. 

7 figs.; 3 refs. 

At the moment, about 300 nuclear ships are in use on the 
military sector, as against 6 non-military vessels in operation since 
1956. The experience with the nuclear ship O HAHN, in 
operation since 1968, is reported on, and the further development of 
the integrated PWR into an 'EFDR’ is dealt with. Those questions 
concerning safety which were decisive for the fundamental approval 
of the RSK are explained in more detail. International efforts and 
international maritime law in force for reactor ships are elucidated 
with a view to future projects and possibilities of nuclear ship 
propulsion. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 51549, 51794, 52006, 52081 


51838 (AED-Conf—76-086-000, pp v) Significance and limits of 
thermo- and fluid-dynamic experiments in LWR safety research. Rue- 
diger, B. (Battelle-Institut e.V., Frankfurt am Main (Germany, 
F.R.)). Jul 1976. (In German). 

From Specialist’s meeting on experimental techniques in the 
field of reactor fluid dynamics; Berlin, F.R. Germany (10 1976). 

In Experimental technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 

The accident ‘rupture of a reactor coolant pipe’ is examined 
from the point of view of current research projects for the example 
of a PWR. Special attention is given to the following problems: (1) 
transient phenomena in the reactor core and the primary circuit 
during blow-down; (2) phenomena in the containment; and (3) 
transient phenomena within the core during the low-pressure stage. 


51839 (AED-Conf—76-086-000, pp vp,) Mass flow measuring 
method for two-phase flows (steam . Reimann, J. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktorbaue- 
lemente; Kernforschungszentrum Karlsruhe (Germany, F.R.). Pro- 
jekt Nukleare Sicherheit). Jul 1976. (In German). 

From Specialist’s meeting on experimental techniques in the 
field of reactor fluid dynamics; Berlin, F.R. Germany (10 1976). 

25 figs.; 43 refs. 

In Experimental technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 

All measuring methods used or designed up to now for 
measuring the mass flow of two-phase flows in reactor safety experi- 
ments are - apart from one exception - indirect methods, i.e. the mass 
flow has to be determined from the measurement of several varia- 
bles. With some methods these measurements are sufficient to exact- 
ly calculate the mass flow; with others correlations are used or 
simplifying assumptions are made complicating the assessment of the 
degree of precision of the mass flow determination. At first the 
single measuring methods are discussed from the points of view 
principle of measurement, development stage, precision, and existing 
problems. Then the combinations of these methods used for the 
determination of mass flow and the corresponding evaluation rela- 
tions are dealt with. The presentation clearly shows the lack of 
calibrating measurements for a qualification of the measuring sys- 
tems. An experimental stand for testing several methods is presented. 


51840 (AED-Conf—76-660-028) BWR, safety and emergency 
systems, auxiliary systems. Hurlebaus, D. (Kraftwerk Union A.G., 
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Offenbach (Germany, F.R.)). 1976. >. _— 7609150—17). Dep. 
NTIS (US Sales Only), PC A02/MF A 

rom IAEA international trai course on nuclear power 

~~ and implementation; Tecruhe, F.R. Germany (6 


ga a BWR the gs systems are described: emergency 
systems, control systems, E! water clean-up systems and seals 
lubrication water systems. 


51841 (AED-Conf—76-660-044) PWR auxiliary systems, safety 
and accident Meyer, P.J. 


systems, 
(Kraftwerk Union A.G., Erlangen (Germany, F.R.)). 1976. 54p. 
(CONF-7609150—21). Dep. NTIS (US Sales Only), PC A04/MF 
AOl. 


From IAEA international training course on nuclear power 
ing and implementation; Karlsruhe, F.R. Germany (6 


uxiliary systems are described, including volume con- 
trol, boric acid control, coolant purification, -degassing, -storage and 
-treatment system and waste processing systems. Residual heat re- 
moval systems, emergency systems and containment designs are 
discussed. As an accident analysis, a survey over malfunctions and 
disturbances in the field of reactor operations is presented. 


51842 See oe Programme of the Minister of 

the Interior for technical regulations concerning the safety of nuclear 

oo ZAED) Fogo K.H. aes pats fuer Atomkernenergie-Dokumen- 

poldshafen (Germany, F.R.)). 1977. 

Sp ds oedy CONF TOI). Dep. NTIS (US Sales Only), 
COS ME AOl. 

From Information meeting on rules and regulations for nucle- 
ar en; Mainz, F.R. Germany (24 Jan 1977). 

The BMI is gy for the Atomic Energy Act being 
implemented. A survey is presented of the BMI’s programme for 
setting up technical safety regulations (bar the KTA) according to 
the following categories: the structure of objects (hardware); the 
functions of machinery and human behaviour (software); know-how, 
abilities, responsibility of humans (live-ware); environment. 


51843 (AED-Conf—77-008-015) Regulations, guidelines and 

methods safety assessment of nuclear facilities in the 

member states of the EC. Possibilities and limits of a comparison 

oriented at harmonization. Vinck, W. (Zentralstelle fuer Atomker- 

nenergie-Dokumentation (ZAED), Eggenstein-Leopoldshafen (Ger- 

——- F.R.)). 1977. 28p. (In German). (CONF- 701414). Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

From Information meeting on rules and re 
ar engineering; Mainz, F.R. Germany (24 Jan 1977). 

16 refs. With =. 

Institutional ractical background of safety assessment is 
discussed, incl : (1) Diversity i in | tion and licensing proce- 
dures; (2) Level o' development of rules and guidelines in the EC 
countries; (3) Development of safety pr ene (4) The possibilities 
provided in the EC contracts and the limits of influencing acts with 
effects on the technical aspects of safety assessment; @) Survey of 
the activities in the fields of systematic rules and 

and the methods used for safety seers. (6) Protec- 


tions for nucle- 


guidelines 

tion of nuclear power — against earthquake influences; protec- 
nota age Spay Fg its against airplane crash, and (7) Coopera- 
tion with IAEO and I 


51844 (AERE-TP—676) Models of fission gas behavior in fast 
under steady state and transient conditions. Hayns, M.R.; 
Research —? - a oa us ‘By 
43p. Sales 
Only), PC A03/MF AOl. 


Two different physical mechanisms have been used in the past 
as the basis of models describing fission gas release and swelling in 
= operating - reactor payed led pre mage in the 
of experimen ta to a proliferation o 
pm conflicting models. This work aims at resolving some of these 
difficulties and shows clearly that the real situation can only be 
described completely by a model which combines the two basic 
mechanisms, each in a different temperature regime. The 
rate theory is used to describe the nucleation and evolution of the 
fission gas bubble . At lower temperatures the model is 
upon the notion of the random motion of single gas atoms and 
aah Reith walk talatan to thats of epatiedian ant eaubtasenne 
Within the bubble population while at higher temperatures the di- 
rected motion of en. # Seats Gates, aie tateting 
re-solution and coalescence, is wn to be the most important 
ee ee oe eee Sane Sin ae Gare even. 
schemes we highlight in particular sensitivity of the 
results of the random motion model to the re-solution rate and 
bubble mobility. 


51845 (ANL-RDP—60) Reactor development program progress 
report, April 1977. (Argonne National Lab., Ill. (USA)). Apr 1977. 
Contract W-31-109-ENG-38. vp. . 
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This progress report summarizes the Argonne National Labo- 
ratory work performed for the Reactor Development Program 
during April 1977 in the ae research and deve roy areas: 
Experimental Breeder Reactor No. II (EBR-II), LMFBR design 
support, instrumentation and control reactor physics, reactor safety, 
and other fast breeder reactors. 


51846 (BAW—10099(Rev.1)) Without scram analysis. McBride, 
A.F.; LaBelle, D.W.; Lovell, J.R.; Oelkers, E.; Banwarth, C.S. 
k and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power 
Generation Div.). May 1977. vp. and Wilcox, Lynchburg, VA. 
A study was conducted to evaluate the potential and conse- 
quences of antici; transients without scram (ATWS) events for 
k and Wilcox nuclear power plants. The results of this study 
are typical of transient conditions expected for Babcock and Wilcox 
145-, 177-, and 205-fuel assembly plants. It is concluded that ATWS 
events, with a probability of occurrence greater than 10~7 per 
reactor year per plant, have consequences within the acceptable 
safety limits established for these studies and, a8 such, represent no 
undue risk to the public health and safety. Since this report is 
completely revised, individual revisions are not cited. 


51847 (BNL-NUREG—50645) HTGR Safety Evaluation Divi- 
sion. Quarterly report, July—September 1976. Schweitzer, D.G. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Feb 1977. Con- 
tract EY-76-C-02-0016. 147p. . NTIS, PC A07/MF AO1. 
Progress is reported in following areas: fission product 
release and transport, primary coolant im oie rapid graphite 
oxidation, structural evaluation, materials, instrumentation and 
control systems, and phenomena modeling ee system analysis. 


51848 (CEGB-RD/B/N—3755) ae and theoretical 
studies of transient boiling and two-phase flow during the depressurisa- 
tion of a simple glass vessel. Ardron, K.H.; Furness, R.A.; Hall, P.C. 
(Central Electricity Generating Board, Berkeley (UK). Berkeley 
Nuclear Labs.). Nov 1976. 40p. Dep. NTIS (US Sales Only), PC 
A03/MF AO1. 

Blowdown experiments using a glass pressure vessel contain- 
ing saturated water at 4 bars have been performed to assist interpre- 
tation of the results of large scale experiments and aid understanding 
of the physical processes involved. Results have shown the strong 

of depressurisation time, phase distribution and mass 
flow rate on the length to diameter ratio of the exit pipe. Preliminary 
observations of the flow regime in the discharge pipe are consistent 
with predictions of the flow regime map of and 
Aziz 1974. Different flow regimes have been observed at different 
axial positions along the pipe. Bubble growth rates during the non- 
equilibrium phase of blowdown are shown to be in reasonable 
agreement with a simple convective heat flux analysis previously 
used in blowdown calculations. The transient pressure and liquid 
distribution in the vessel have been compared with calculations using 
the blowdown code RELAP-UK. 


51849 (CENPD—135-P(Suppl.5)) STRIKIN-II: a cylindrical ge- 
ometry fuel rod heat transfer program. (C-E Power Systems, Wind 
r, Conn. (USA)). Apr 1977. 37p. Power Systems, Windsor, CT. 
This report details numerical improvements made to C-E’s 
ECCS version of the STRIKIN-II code to stabilize the solution and 
average the output when the no return to nucleate boiling heat 
transfer logic is being applied. Sensitivity studies performed in order 
to determine the effects on peak clad temperature and peak local 
oxidation percentage are also documented in this report. 


51850 (CENPD—180(Suppl.1)) Radioiodine behavior in the re- 
actor coolant system transient (Combustion Engi- 
neering, Inc., Windsor, Conn. (USA)). Mar 1977. vp. Engineering, 
Inc., Windsor, CT. 

Combustion Engineering, Inc. has 
requests for additional information of A 19, 1976 and August 
25, 1976, on the Topical Report C 'D-180-P. In addition to 
responding to the it NRC items, C-E has reviewed and provided 
comments on a version of an NRC Accident Analysis Branch 
paper entitled “Re-Assessment of Decontamination Factor in Steam 
Generators Under Accident Conditions.” 


51851 (CONF-770533—1) Splitting method for computing coupled 
and structural i 


response. Ash, J.E. (Argonne National 
Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 2l1p. Dep. 
NTIS, PC A02/MF AO01. 
From International symposium on innovative numerical anal 
he science; Paris, France (23 May 1977). 
is developed for application to unsteady 
ensanun in particular to the mechanics f ing a 
sudden release of energy. Solution of the initial 
Sabai sa -series method for the incom- 
fm bhp fhe Eo oy pt... ial and time 


to the NRC 
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nuclear reactor containment shell structure to a hypothetical core 
accident. The solutions are correlated with experimental data. 


51852 peg ag gay oe of — Sa, consequences of 
boiling in the radial blanket due ypothetical major pipe leaks. 
Prasad, K.N.; Tilbrook, R.W. (W. inghoue Electric Corp., Madi- 
son, Pa. (USA)). 1977. Sh EY. 76-C-15-2395. 1lp. Dep. NTIS, 
PC A02/MF AOl. 

From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 

The orificing arrangement in CRBRP permits the possibility 
of limited boiling in the radial blanket for certain hypothetical 
transients that would not result in boiling in the core. Limited 
boiling in the radial blanket may result in acceptable consequences 
because of the steep power and temperature profiles which offer a 
high potential for condensation of the limited amount of vapor 
formed. The analysis presented indicates that the coolant in the 
highest power radial blanket assemblies may exceed saturation tem- 
ae agp in no more than six subchannels for a hypothetical major 
leak, even applying hot channel factors to all pins. The void thus 
formed is unlikely to expand across the cross section of the assembly 
because cooler sodium and pins in the vicinity could act as tempo- 
rary heat sinks and cause the vapor to condense. The void is likely to 
collapse before dryout occurs. Even if dryout is postulated, melting 
of the clad could only occur on a long time scale compared to 
expected flow recovery times. 


51853 (CONF-770640—1) Effect of incoherency on voiding dy- 
namics in LMFBR wire-wrapped subassemblies. Fauske, H.K.; 
Grolmes, M.A.; Henry, R.E. (Argonne National Lab., Ill. (USA)). 
1977. Contract W-31-109-ENG-38. lip. Dep. NTIS, PC A02/MF 
A0l. 

From 7. liquid metal boiling working group meeting; Petten, 
Netherlands (1 Jun 1977). 

Current accident analysis tools (SAS, etc.) are based upon 
one-dimensional treatment of the sodium behavior in wire-wra; 
subassemblies under accident conditions. As such, calculated values 
of sodium voiding rates (in the case of loss of flow (LOF) with 
failure to scram) and dryout and cladding failures (in the case of loss- 
of-pipe integrity (LOPI) with scram) are on the conservative side in 
view of the large radial temperature gradients existing at boiling 
inception. The purpose of this paper is to discuss the intrasubassem- 
bly incoherence effects including proposed modeling and experi- 
ments to determine the magnitude of these effects in a full-size 
LMFBR subassembly. 


51854 (CS-INIS—21) SAS1AS—computer code manual for com- 
plex analysis of fast reactor initiating accidents. Suchomel, J.; Ada- 
mik, V.; Polak, V.; Simerka, I.; Misak, J.; Zajic, A.; Sprusanska, M.; 
Polakova, Z. (Vyskumny Ustav Energeticky, Bratislava (Czechoslo- 
vakia)). 1974. 30p. (In Czech). Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 

Available from Vyskumny Ustav Energeticky, Bratislava, 
Czechoslovakia. 

SAS 1AS is a modification of the ANL computer code for a 
comprehensive, more accurate and credible simulation of transients 
during fast reactor accidents, initiated by power and flow perturba- 
tions. The transient coolant dynamics module has been replaced by 
the SODEXP code, the weak-explosion module MARS has been 
excluded. The manual describes the code input and output and the 
program run on an ICL 4/50 computer; it agen a model problem 
solution. It thus meets the requirement of an occasional user. The 
analysis begins with the determination of an operating steady state, 
continues ugh the observation of transients with sodium boiling 
and fuel melting and/or fuel can deformations, and terminates at the 
nuclear explosion that could have been analyzed separately by the 
TWEXCO and CEFRA codes. 


51855 (CS-INIS—22) Slug model of fast reactor accident 

es with sodium Suchomel, J. (Vyskumny Ustav Energe- 
ticky, Bratislava (Czechoslovakia)). 1974. 40p. (In Czech). Dep. 
NTIS (US Sales Only), PC A03/MF A0O1. 

Available from Vyzkumny Ustav Energeticky, Bratislava, 
Czechoslovakia. 

A slug model of accident processes with sodium expulsion 
from fast reactor channels due to sodium boiling and/or fission gas 
release from failed fuel pins and a model of molten fuel-coolant 
interaction are presented. A credible description is sought by the 
REBOIN code of the combinations of these phenomena during the 
initiating accident with power increase and/or flow rate drop. 


51856 (EPRI-NP—251) ATWS: a reappraisal. Part I. An examina- 
tion and analysis of ‘“WASH-1270, ee ae 3 ae 
water-cooled power reactors”. Fullwood, R R.; Erdmann, R.C.; Gar- 
cia, A.A.; tay F.L.; Rumble, E.T.; Lellouche, G.S. (Science 
A ications, Inc » Palo Alto, Calif. (USA)). Aug 1976. 65p. Dep. 
S, PC PC A04/MF AOl. 

This document is the first of a series which will examine the 

basis for the problem of Anticipated Transients Without Scram 
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A'TWS ma the ght of developments subsequent to the publication of 
A in the light of developments subsequent to i 
WASH-1270 and to reevaluate the probabilistic basis for ATWS. 
presetaol is WASELIZR) be coins eine aan ee 

in WASH-1270 by correcting deficiencies in that docu- 
scent and updating the input dete. The ave aaiiiians lcs pameae 
—_— = Se ee ee 
pendent model for the scram system the incorporation 
Bayesian Priors into the probabilistic treatment of the data. 


51857 (EPRI-NP—304) Sub-critical crack growth in ferritic ma- 

P.; A he on LD. (Combustion 
M. on, L.D. bustion Engineering, Inc., 
Tenn. SA). At Au R i4~- Sp Dep. NTIS 

this inv wy be were: (i) 

specimen ted | for determinin, 
growth, and (2) to characterize i 
growth on the fracture toughness of ferritic materials used in light 
water nuclear reactor vessels. The method for identifying the 
of sub-critical crack growth was based on the ability to 
small load changes at any load level. Equipment for recording and 
analyzing signals for a piezoelectric load cell was assembled. The 
basic theory assumed crack growth would be accompanied by small 
load changes which could be sensed by this — Early results 
were very promising, but subsequent testing failed to reproduce the 
expected load perturbations that could be associated with crack 
growth. The material characterization studies utilized the m 
specimen, resistance curve procedures to generate relationships 
tween the J-inte; and sub-critical crack length. These efforts 
produced upper shelf fracture toughness values at two 
(RT/sub NDT/ + 120°F and RT/sub NDT/ + 180°F) for the 
materials investigated, three heats of SA-533 Grade B Class 1, three 
submerged arc welds, and three manual arc welds. From the results 
of this program, it can be concluded that: (1) detection of sub-critical 
crack growth with a load change monitor does not appear feasible, 
and (2) upper shelf fracture toughness values are significantly re- 
duced when the onset of sub-critical crack growth is used as the 
limiting criterion, i.e., J-integral values based on crack growth are 
half those based on maximum load and K/sub I/ values are red) 
by 30%. 


51858 (EPRI-NP—304(8-76)) Sub-critical crack growth in 

tic materials for light water nuclear reactor vessels. Final 
Borden, M.P.; Reardon, L.D. (Combustion ep NTIS FC Aid - 
tanooga, Tenn. (USA)). Aug 1976. 43p. Dep. NTIS A03 
AOl. 


The goals of this investigation were: (1) to develop a 
specimen method for determining the onset of sub-critical crack 


growth, and (2) to characterize influence of sub-critical crack 
growth on the fracture toughness of ferritic materials used in light 
water nuclear reactor vessels. The method for identifying the onset 
of sub-critical crack growth was based on the ability to detect = 
small load changes at any load level. Equipment for recording and 
analyzing signals for a piezoelectric load cell was assembled. The 
basic theory assumed crack growth would be accompanied by small 
load changes which could be sensed by this pee Early results 
were very promising, but subsequent testing to reproduce the 
expected load perturbations that could be associated with crack 
growth. The material characterization studies utilized the mr BB sg on 
specimen, resistance curve procedures to generate relationships 

tween the J-inte, and sub-critical crack length. These efforts 
produced upper shelf fracture toughness values at two tem 
(RT/sub NDT/ + 120°F and RT/sub NDT/ + 180°F) for the 
materials investigated, three heats of SA-533 Grade B Class 1, three 
submerged arc welds, and three manual arc welds. From the results 
of this program, it can be concluded that: (1) detection of sub-critical 
crack growth with a load change monitor does not appear feasible, 
and (2) upper shelf fracture toughness significantly re- 
duced when the onset of sub-critical crack growth is used as the 
limiting criterion, i.e., J-integral values based on crack growth are 
half those based on maximum load and K/sub I/ values are reduced 
by 30%. 


= (FS—75-12-T, pp 394-399) Aims and state of automatiza- 
tion of personnel dosimetry in RWE nuclear power plants. D. 
(Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen (Ger- 
many, rt 4 ye pe r 1976. (In German). 

annual meetin, — the Fachvervand fuer Strahlens- 
chutz av “Algbacks Austria (6 Oct 1975). 


In Tecnitoring personnel exposure. Targets, methods, results 

and evaluation. 
In 1969 the RWE began with the development of an automat- 
ic system for personnel dosimetry. This system should include all 
tasks of collation pootection and cedlechenteey ‘ohiah aun Unstin 
mated. The following targets were set up: Automatic evaluation of 
personnel dosemeters, direct transmission of dose values to a radi- 
ation protection computer, evaluation of these values by the comput- 
er for various purposes, central monitoring of the RWE personnel, 
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improved dose recording of external personnel in RWE power 
plants, direct evaluation of official dosemeters, radiation protection 
passports suited for evaluation by computers, entering controls in the 
controlled area, servicing of several parts of the power plant by an 
automatic system, conversion of incorporation doses, automation of 
routine tasks of radiation protection and radiochemistry. Fundamen- 

tals of these — were laid down in cooperation with several firms 
in the years 1970-1975. Parts of the whole system have been tested 
successfully in Gundremmingen since 1973. The complete system 
has been running for some time yo some side criteria. Be- 
cause of these positive experiences the RWE decided to introduce 
this system immediately in all nuclear power plants. 


51860 (FS—75-12-T, pp —— Experience in personnel moni- 
toring for external exposures at Wuergassen nuclear. power station 
(KWW). Brandt, D. (Preussische Elektrizitaets-A.G. (Preussenelek- 
tra), Wuergassen (Germany, F.R.). Kernkraftwerk). Apr 1976. (In 
German). 

From 9. annual oie of the Fachvervand fuer Strahlens- 
chutz e.V.; Alpbach, Austria (6 Oct 1975). 

1 fig.; with tabs. 

In Monitoring personnel exposure. Targets, methods, results 
and evaluation. 

First of all the author summarizes personnel dose monitoring 

as it is being practised in the Wuergassen nuclear power plant. In the 

years 1972, 73, 74 3674 persons ex: to radiation were employed 
in the controlled area in the K . They were partially monitored 
by film and —— by phosphate glass dosemeters. Using the 
Statistical results obtained from these persons, the monitorings with 
film, phos; ~ glass, and pencil dosemeters carried out in the years 
1972, 73, 74 are compared and discussed. 


51861 (FS—75-12-T, pp 265-275) Dose monitoring at Obrigheim 
nuclear power station. Stephan, W. (Kernkraftwerk Obrigheim 
G.m.b.H., Obrigheim/Mosbach (Germany, F.R.)). Apr 1976. (In 
German). 

From 9. annual meetin ng of the Fachvervand fuer Strahlens- 
chutz e.V.; Alpbach, Austria (6 Oct 1975). 

I ref. 

In Monitoring personnel exposure. Targets, methods, results 
and evaluation. 

The personnel dosimeters used in the nuclear a plant, the 
measuring methods for the different proceedings, and the operational 
experiences are reported. For the employment of persons, especially 
during refuelling, repair and service phases, it is important to deter- 
mine the personnel doses received quickely and definitely for deter- 
mining the existin aa doses. A computer record which can be set 
up up to twice a ives information about doses caught and free 
doses. In case of = joyment of a larger number of ms in the 
controlled area, measures should be taken for a fast uncomplicat- 
ed dose controlling at the entrance of the controlled area. A dose 
passport used in the nuclear power plants of the FRG makes possible 
to easily determine the dosis of external personnel. 


51862 (GA-A—14291) Flow-induced and acoustically induced 
vibration experience in operating gas-cooled reactors. Halvers, L.J. 
(General Atomic Co., San Diego, Calif. (USA)). Mar 1977. Contract 
EY-76-C-03-0167-023. Sip. Dep. NTIS, PC A04/MF AOI. 

An overview has been presented of flow-induced and acousti- 
cally induced vibration failures that occurred in the past in gas- 
cooled graphite-moderated reactors, and the importance of this 
experience for the Gas-Cooled Fast-Breeder Reactor (GCFR) _ 
ject has been assessed. Until now only failures in CO2-cooled 
tors have been found. No problems with helium-cooled nee 
have been encountered so far. It is shown that most of the failures 
occurred because flow-induced and acoustically induced dynamic 
loads were underestimated, while at the same time not enough was 
known about the influence of environmental parameters on material 
behavior. All problems encountered were solved. The comparison of 
the influence of the properties on acoustically induced and flow- 
induced vibration p mena shows that the interaction between 
reactor d and the thermodynamic ap) mye. of the primary 
coolant precludes a general preference for either carbon dioxide or 
helium. The acoustic characteristics of CO: and He systems are 
different, but the difference in dynamic loadings due to the use of 
one rather than the other remains difficult to predict. A slight 
preference for helium seems, however, to be justified. 


51863 (GA-A—14382) GCR safety 
report for the period March 31, 1977. (General Atomic Co., 

San Diego, Calif. (USA)). = 977. ‘Sean EY-76-C-03-0167, 
1Sp. Dep. NTIS, PC A03/MF A‘ 

The program covers i of safety and safety-related 
studies to better understand and more accurately define safety char- 
acteristics and safety margins of GCRs under postulated accident 
conditions. The work reported includes core seismic studies, high- 
temperature gas-cooled reactor (HTGR) accident initiation and pro- 
gression analysis, and safety research on core-released radioactivity 
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and containment atmosphere response during postulated accident 
situations. 


51864 (HEDL-TME—76-58) Fast reactor safety technical pro- 

gress report, October—December 1976. Simpson, D.E. (Hanford En- 

nt Development Lab., Richland, Wash. (USA)). May 1977. 
oer EY-76-C-14-2170. 130p. . 

The report describes technical rogress made during the 
reporting salad, by Westinghouse-Hanford Company and support- 
ing contractors, on fast reactor safety programs. These programs 
include reactor safety activities (a) supportive of the Fast Flux Test 
Facility and (b) associated with development of base LMFBR safety 
technology. 


51865 (INIS-mf—3479) Unified computer program for calculat- 
ing discharges and nozzles. Chamany, B.F.; Murty, 

L.G.K. (Bhabha Atomic Research Centre, Seaker ‘ndia) 1976. 
,- _— 751264—1). Dep. NTIS (US Sales Only), PC A02/MF 


From 3. national heat and mass transfer conference; Bombay, 
India (11 Dec 1975). 

A unified method of calculating the critical discharges and 
ected 4 pressures during a reactor vessel blowdown is presented for 
stagnation conditions either sub-cooled or saturated and for dis- 
charge through pipes and nozzles. 


51866 CINIS-mf—3481) Physics aspects of reactor safety. Veer- 

araghavan, Narain, R. (Bhabha Atomic Research Centre, 
Bombay (india), 1976. 14p. (CONF-7603107—1). Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

From Symposium on reactor physics; Bombay, India (1 Mar 
1976). 

Safety aspects of nuclear reactors as regards reactor physics 
and control are reviewed by highlighting the relevance of physics 
parameters to safety. Accident evaluation models employed in safety 
analysis are discussed and importance of core physics parameters 
such as excess reactivity and Doppler reactivity feed-back on the 
severity of reactivity excursion accidents releasing large quantities of 
energy, are discussed. Some illustrative aspects of safety evaluation 
concerning the Tarapur Atomic Power Station and the R-5 thermal 
research reactor under construction in Trombay are presented. The 
importance of redundancy and diversity in safety related system 
design as also the operational physics surveillance for enhancing 
safety are emphasized. 


51867 (INIS-mf—3484) Start-up accident evaluation for R-5 re- 
actor. John, Benjamin; Narain, Rajendra; Rangarajan, T.; Sengupta, 
S.N.; Veeraraghavan, N. (Bhabha Atomic Research Centre, Bombay 
a. 1976. 6p. Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

A parametric study has been made of loss-of-control accidents 
in R-5 reactor at its start-up due to continuous pump-up of heavy 
water at a uniform rate with only the overpower trip effective at 110 
MW and with no dumping of D2O. The simulation procedure is 
explained. The effects of rod worth, rod-drop time, and pumping 
rate on severity of the excusion are tabulated for various power 
levels. It is concluded that the design parameters of R-5 are well 
chosen from the view point of reactor safety in the event of the 
postulated kind of start-up accident. 


51868 (INIS-mf—3625) Small chances: great consequences or the 
consequences of a accident in a nuclear power plant. van 
Dijk, G.; Smit, W.A. (Technische Hogeschool Twente, Enschede 
(Netherlands). Feb 1977. 201p. (In Dutch). Dep. NTIS (US Sales 
Only), rs A10/MF AOl. 

A sequel is presented to the previous Boerderijcahier (no. 
7502) which discussed long-term effects of soil contamination in case 
of a nuclear power plant accident. In this report the short-term 
health effects are discussed. Models describing the local conse- 
quences of a severe accident are developed, taking into account the 
possible weather conditions (meteorological model), the evacuation 
possibilities and the inhabitability of certain areas. In each case long- 
term and short-term effects are discussed. The safety studies by 
various departments of the Netherlands’ government and the Ras- 
mussen report are commented on. 


51869 (IRS-W—23) Catalogue to Naeap the docu- 
mentation of quality assurance during the 


of reactor pressure vessels. ~— el, G. (SEE CODE. 27 2795680 Institut 
fuer Reaktorsicherheit der Technischen Ueberwachungs-Vereine 
e.V., Koeln (Germany, F.R.)). Nov 1976. 78p. (In German). Dep. 
NTIS re Sales ale PC A0S/MF AOI. 

This catalo 
quality assurance 


> of a eine conan o documentation of 

ration of reactor 
; Ties te ons ast oan arene undesministerium 
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planning, manuf: facturing, in-service 
tion surveillance. With degrees of the 
answers to these questions supply information for a presentation of 
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this issue specifically modelled to the problems of reactor pressure 
vessels. The cataiogue of questions may be applied in an integral 
manner or limited to special fields. In its present form, the catalogue 
of questions shall be presented to the subcommittee for reactor 
pressure vessels of the Reactor Safety Commission with the request 
to take notice and comment upon it. 


51870 (JAERI-M—6513) Report on ROSA-II test, 4. Runs 401, 
403, 404. (Japan Atomic Energy Research Inst., Tokyo). Apr 1976. 
78p. (In Japanese). Dep. NTIS (US Sales Only), PC AOS/MF A011. 
The report describes part of the results of ROSA-II test (runs 
401, 403 and 404), which simulates a loss of coolant accident 
(LOCA) in a light water reactor, including also the experimental 
conditions and interpretations of the phenomena observed. 


51871 (JAERI-M—6542) Factors influencing deformation and 
wall thickness of fuel rods under a loss-of-coolant accident. Furuta, T.; 
Kawasaki, S.; Hashimoto, M.; Otomo, T. (Japan Atomic Energy 
Research Inst., Tokyo). May 1976. 30p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A03/MF AOl1. 

The deformation of fuel rods during a loss-of-coolant accident 
is investigated extensively, it, however, is difficult to estimate it by 
LOCA analysis. In order to study experimentally the deformation of 
fuel rods, four types of pre-pressurized sham fuel rods filled with 
AlkOs pellets to simulate UO, were heated in steam or vacuum under 
hypothetical LOCA cinditions. The effects of various factors are 
described, including heating method, heating rate, atomosphere and 
the presence of pre-oxidixed film in normal operation. Deformation 
data in the literatures are also presented. The maximum circumferen- 
tial strain of sham fuel rods is related to the burst temperature, and 
influences of the other factors become ps aa The average wall 
thickness of cladding varying with the deformation depends on the 
heating method and the atomosphere. It is found that the average 
wall thickness of fuel rods by induction heating is smaller than that 
by electric resistance furnace. 


51872 (JAERI-M—6551) Report on reflood series 1 experiment. 
Murao, Y.; Iguchi, T.; Sudoh, T.; Sudo, Y.; Sugimoto, J. (Japan 
Atomic Energy Research Inst., Tokyo). Jun 1976. 67p. (In Japanese). 
Dep. NTIS (US Sales Only), PC A04/MF AO}. 

Results of the Reflood Series 1 Experiment carried out from 
September to October 1974 are described. The conditions of experi- 
ment are : (1) direct water injection into the test section at constant 
rate, (2) operation under atmospheric pressure, and (3) maximum 
allowable temperature 600°C for heater rods. Objectives of the 
Series 1 experiments are (1) to obtain thermo-hydrodynamic data for 
the flow channel and (2) to check performance of the test rig and 
data processing. The rate of temperature fall during quench is much 
larger than that in PWR-FLECHT tests, and droplets flying through 
the test section are one of dominant causes for quench phenomenon. 
Test rig operation and data processing are as expected with problems 
of temperature detection, data signals amplification, and water tem- 
perature control. 


51873 (JAERI-M—6598) Validity of the quasi-static assumption 

in transient thermo-hydreulic analysis of GCFR. Kawamura, H. 

Capen Atomic Energy Research Inst., Tokyo). Jun 1976. 28p. Dep. 
IS (US Sales Only), PC A03/MF AO1. 

In reactor transient analysis, the friction factor and the heat 
transfer coefficient are assumed to be equal to the steady-state ones. 
Validity of this ‘quasi-static assumption’ is examined. The transient 
turbulent heat transfer in a circular tube is examined numerically and 
experimentally in step ap of the pressure gradient or the heat 
input. Transient variations of the friction factor and the heat transfer 


coefficient are obtained. The times required for the flow velocity 
and the heat transfer coefficient to attain the steady-state values are 
studied. The steady state friction factor and the heat transfer coeffi- 
cient are found to be applicable in transient analyses of GCFR. 


51874 (JAERI-M—6613) Safety aspects of the experimental 
multi-purpose high-temperature reactor. Suzuki, K.; Saito, 
T.; Takaya, J.; Ogura, K. (Japan Atomic a Research Inst., 
Tokyo). Jul 1976. 83p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A0S/MF AO1. 

Radiological safety aspects of the experimental multi-purpose 
Very _— Temperature gas-cooled Reactor (VHTR) being devel- 
oped in JAERI have been studied in the first conceptual design of 
the reactor plant. Described are public radiation exposure due to 
release of radioactivities in effluent from the VHTR under normal 
operation and accidental conditions, radiation exposure of the per- 
sonnel in maintenance, and detection of the coolant flow blockage 
leading to a temperature rise of the reactor core. Investigation of the 
public radiation exposure shows that the public exposure dose rates 
in normal plant operation are much lower than the design objective 
of as-low-as-practicable exposure dose rate limits in the JAPAN 
AEC. The dose rates in the intermediate heat exchanger-room 
restrict trajectories of the cpf-failure fraction and the cooling decay 
time keeping the dose rate in the IHX-room less than that specified 
in design, and also show problems for future study. For pipe rupture 
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accident in the secondary system, the need is indicated for usage of 
emergency isolation valves and emergency dump system. It is diffi- 
cult to detect the coolant flow blockage accident in one fuel block 
by means of measuring the coolant temperature rise or the fission- 
product concentration increase in the primary coolant. 


51875 (JAERI-M—6623) Implementation of the transient ther- 
mal-hydraulic analysis code RELAP-4, 1. Conversion to the FACOM 
230/75 computer system. Kohsaka, A.; Kumakura, T. (Japan Atomic 
rat Research Inst., Tokyo). Jul 1976. 20p. (In Japanese). Dep. 
NTI ag Sales Only), PC A02/MF AO1. 

e transient thermal-hydraulic analysis code RELAP-4 
which was distributed through NEA-Computer Program Library at 
the end of 1974 has been converted from IBM 360 to the FACOM 
230/75 computer system. A version of the code has also been 
prepared which incorporates the MKS system of units and several 
additional correlations. 


51876 (JAERI-M—6678) Simulation code of reactor core heatup 
during LOCA, For BWR, second-version. Abe, K.; Sato, K. (Japan 
Atomic | Research Inst., ay Aug 1976. 95p. (In Japa- 
nese). Dep. NTIS (US Sales Only), ‘A05/MPF AOl. 

The computer code SCORCH-B2 is for analysis of the core 
heatup during a loss-of-coolant accident of BWR. The purpose of 
the code is to ensure that the BWR core keeps its coolable 
throughout the postulated LOCA transient. In other words, it is to 
evaluate the peak cladding temperature and the maximum oxide 
thickness. The code examines only thermal behavior of the fuel 
assembly. Nuclear behavior of the core and hydrodynamic behavior 
of the coolant are given as input. Features of the code are as follows 
: Heat generation and trasmission are considered only on the hori- 
zontal plane at a certain elevation of a fuel assembly. The fuel rods 
are classified into a small number of groups. All the calculations are 
performed for representative fuel rods of —. Radiative heat 
exchange is considered between fuel rods and the channelbox. View 
factors are re-computed when there occurs deformation of the 
cladding. The view factor is given as a function of the shadow areas 
or radiating and irradiated bodies by parallel rays. When the clad- 
ding temperature reaches a certain value given as input, all the rods 
in this group instantaneously balloon and rupture. After the deforma- 
tion, surface area, gap conductance, view factors, etc. are changed 
= oxidation reaction is considered also on the cladding inner 
surface. 


51877 (JAERI-M—6703) Study on the similarity between 
ROSA-III experiment and BWR LOCA. of ROSA-III. 
Tasaka, Kanji; Sobajima, Makoto; Suzuki, Mitsuhiro; Shiba, Masayo- 
shi. Japan Atomic ~~ Research Inst., Tokyo). 1976. 131p. 
(In my a. S (US Sales Only), PC A07/MF AOl1. 

e ROSA-III apparatus was desi as a mock-up experi- 
ment of a loss-of-coolant accident (LOCA) in a boiling water reactor 
(BWR). The loss-of-coolant accident in ROSA-III has been studied 
with the computer code RELAP-4J. The following were revealed: 
(1) In the lower plenum flashing, important in B LOCA, the 
core-inlet flow increases abruptly due to the boiling of coolant in the 
lower plenum. The boiling starts after the water level in the down- 
comer has reached the break in the recirculation. If the boiling 
begins before the level reaches the break however, the core-inlet 
flow largerly differs. (2) The stored — of a fuel differs much 
from that of an electric-heater mock-up fuel, so a large difference 
results in the LOCA process between these two in the same decay 
curve of power. (3) To simulate the core-inlet flow transient in 
lower plenum flashing, the power supply to the electric heaters must 
be larger than 40% of the rated power (9MW) in ROSA-III. The 
power is thus kept constant for a while after rupture of the pipe, and 
then decreased following the convection rate from fuel to coolant 
assuming nucleate boiling. (4) It is not easy to simulate the tempera- 
ture transient of cladding of the fuel rod during LOCA with an 
electric heater, because the cladding temperature is affected even by 
minor changes of the calculational conditions. 


51878 (JAERI-M—6708) Blowdown heat transfer experiment. 1. 

Test with the tt test section. Soda, K.; Yamamoto, N.; 

Osaki, H.; Shiba, M. (Japan Atomic Energy Research Inst., Tokyo). 

o- 1976. 59p. (In Japanese). Dep. NTIS (US Sales Only), PC A04/ 
AOl. 


Blowdown heat transfer experiment has been carried out with 
a transparent test section to observe phenomena in coolant behavior 
during blowdown process. Experimental parameters are discharge 
position, initial system pressure, initial coolant temperature, power 
supply to heater rods and number of heater rods. At initial pressure 
7-12 ata and initial power 6-50 kw per one heater rod, flow 
condition in the test section is a major factor in determining time of 
DNB occurrence and physical process to DNB during blowdown. 


51879 (JAERI-M—6709) ROSA-II test data report. V. Runs 
310, 311, 312, 313, 317. (Japan Atomic 7 Research Inst., 


Tokyo). 1976. 169p. (In Japanese). Dep. S (US Sales Only), 
PC A08/MF AOl1. 
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Results of the tests in ROSA-II, a simulation of loss-of- 
coolant accident (LOCA) in a light water reactor (LWR), are 
described: experimental conditions, experimental results and inter- 
pretations of the phenomena in test runs (310,311,312,313,317). 


51880 (KFK—2378) Sodium boiling experiments in a 7-pin 
bundle under flow rundown conditions. Aberle, J.; Brook, A.J.; 
Peppler, W.; Rohrbacher, H.; Schleisiek, K. semen sal 
trum Karlsruhe (Germany, F.R.). Inst. fuer Reaktorentwicklung; 
Kernforschungszentrum Karlsruhe (Germany, F.R.). Projekt 
Schneller Brueter). Nov 1976. 64p. Dep. NTIS (US Sales Only), PC 
A04/MF A01. 

A series of experiments has been carried out using an electri- 
cally heated seven pin bundle to simulate the conditions under which 
boiling of the sodium coolant could occur in the event of the loss of 
electrical supplies to the circulator pumps of a fast reactor, coinci- 
dent with a failure of the reactor to trip. Although it was not 
possible to represent the conditions of the reactor exactly, nor to 
continue the tests far into dryout, the results nevertheless give 
valuable qualitative information on the course of boiling develop- 
ment as well as useful quantitative information against which the 
predictions of computer codes such as BLOW 3 can be checked. In 
particular, data was obtained relating to the incidence of superheat, 
the location and time to dryout of the residual liquid films, the void 
fraction within the boiling region, and the t of flow regi 
which may be expected within different parts of the boiling region at 
various stages of the transient. 


51881 (LA-NUREG—6698-PR) Reactor safety and technology 
quarterly progress report, October 1—December 31, 1976. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Feb 1977. Contract W- 
7405-ENG-36. 98p. Dep. NTIS, PC A06/MF AOI. 

Reactor safety studies involving HTGR, LWR, and LMFBR 
type reactors are sui ized. 


51882 (LA-UR—76-2613) Structural safety analysis of HTGR 
core supports. Ju, F.; Bennett, J.G.; Anderson, C.A. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
36p. (CONF-770519—1). Dep. NTIS, PC A03/MF AO1. 
From ASCE “ae mechanics division specialty confer- 
a aaa North lina, United States of America (USA) (25 
ay | b 
P In ‘ans current design of the High Temperature Gas-Cooled 
Reactor (HTGR), the core is made up of stacked columns of 
graphite fuel blocks. Structural support for the core takes the form 
of graphite columns beneath the core together with lateral springs, 
which position and restrain the core from contact with the sides of 
the reactor containment vessel. Each individual support column 
carries the dead load of several fuel columns together with the 
equivalent load caused by the coolant pressure drop through the 
core. The adequacy of the support structure to provide torsional 
stability of the core for both static and seismic loadings as well as 
long term stability of the core support structure itself is discussed. 
Analysis for . term stability of the core support columns involves 
consideration of eccentric loading (caused by damaged spherical 
seats) and imperfections in the form of surface cracks. Nonlinear 
graphite behavior must also be taken into consideration. For predic- 
tions of the core torsional seismic response, the core was represented 
as a right circular cylinder supported on elastic posts; the lateral 
support was represented by a single torsional spring. Energy losses 
from friction and material hysteresis were represented by viscous 
dampers. The coupled equations for vertical and rotational motions 
were integrated numerically and dynamic core response was com- 
puted fromtorsional acceleration time-histories obtained by differen- 
tiating a horizontal accelerogram and dividing by the shear wave 
speed for hard and soft soil conditions. 


51883 (LA-UR—77-155) Gamma prior distribution selection 
Bayesian analysis of failure rate and reliability. Waler, R.A.; John- 
son, M.M.; Waterman, M.S.; Martz, H.F. Jr. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 24p. 
(CONF-770625—2). Dep. NTIS, PC A02/MF AO1. 

From International conference on nuclear systems reliability 
engineering and risk assessment; Gatlinburg, Tennessee, United 
States of America (USA) (20 Jun 1977). 

It is assumed that the phenomenon under study is such that 
the time-to-failure may be modeled by an exponential distribution 
with failure-rate er, lambda. For Bayesian analyses of the 
assumed model, family of distributions provides conju- 
gate prior models for lambda. Thus, an experimenter needs to select 
Fagin gamma model to conduct a Bayesian reliability analysis. 

¢ purpose of this paper is to sm a methodology which can be 
used to translate engineering information, experience, and judgment 
into a choice of a gamma prior distribution. The proposed method- 
ology assumes that the practicing engineer can provide percentile 
data relating to either the failure rate or the reliability of the 
phenomenon being ——— For example, the methodology will 
select the prior distribution which conveys an engineer's 
belief that the failure rate, lambda, simultaneously satisfies the prob- 
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ability statements, P(lambda less than 1.0 x 10-*) = 0.50 and 
P(lambda less than 1.0 x 10-5) = 0.05. That is, two percentiles 
provided by an engineer are used to determine a a prior model 
which agrees with the specified percentiles. For those engineers who 
prefer to specify reliability percentiles rather than the failure-rate 
percentiles illustrated above, one can use the induced negative-log 

rior distribution which satisfies the probability statements, 
P(R(ta) ins than 0.99) = 0.50 and P(R(to) less than 0.99999) = 0.95 
for some operating time to. Also, the paper includes graphs for 
selected percentiles which assist an engineer in applying the method- 
ology. 


51884 (LBL—5923) Health and safety impacts of nuclear, geo- 
thermal, and fossil-fuel electric generation in California. Volume 9. 
Methodologies for review of the health and safety aspects of proposed 
nuclear, geothermal, and fossil-fuel sites and facilities. Nero, A.V.; 
Quinby-Hunt, M.S. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jan 1977. Contract W-7405-ENG-48;CSERCDC-4- 
0123. 162p. Dep. NTIS, PC A08/MF A01. 

This report sets forth methodologies for review of the health 
and safety aspects of proposed nuclear, geothermal, and fossil-fuel 
sites and facilities for electric power generation. The review is 
divided into a Notice of Intention process and an Application for 
Certification process, in accordance with the structure to be used by 
the California Energy Resources Conservation and Development 
Commission, the first ——. site-specific considerations, the 
second examining the detailed facility design as well. The Notice of 
Intention review is divided into three possible stages: an examination 
of emissions and site characteristics, a basic impact analysis, and an 
assessment of public impacts. The Application for Certification 
review is divided into five possible stages: a review of the Notice of 
Intention treatment, review of the emission control equipment, 
review of the safety design, review of the generai facility design, and 
an overall assessment of site and facility acceptability. 


51885 (MRR—161) Comparison, with regard to safety, between a 
hard-wired reactor protection system and a computerized protection 
system. Pt. 1. Buettner, W.E. (Gesellschaft fuer Reaktorsicherheit 
m.b.H. (GRS), Garchin uenchen (Germany, F.R.)). Jul 1976. 
62p. (In German). Dep. IS (US Sales Only), PC A04/MF AOI. 

9 figs.; 52 refs. 

The study compares a conventional hard-wired dynamic reac- 
tor protection system with a computerized protection system. In the 
comparison, only the unequivocally safety-oriented protection ac- 
tions are considered. In the first , the different structures of both 
systems and the method of verification for their functional safety 
will be described. In the second part, the mean unavailability in case 
of demand for both systems under defined conditions will be deter- 
mined. 


51886 (NEDO—20566-2) General Electric Company analytical 
model for loss-of-coolant analysis in accordance with 10CFR50 appen- 
dix K: amendment No. 2. One recirculation loop out-of-service. (Gen- 
eral Electric Co., San Jose, Calif. (USA). Boiling Water Reactor 
Systems Dept.). Feb 1977. 42p. Electric Co., San Jose, CA. 
Single-loop operation at reduced power is highly desirable in 
the event a recirculation pump or other component maintenance 
renders one loop inoperative. Evaluations of significant events are 
resented. The reactor is assumed to be operating at some reduced 
low and power on or below the rated flow control line except in the 
loss-of-coolant accident (LOCA) blowdown calculations (SAFE/ 
REFLOOD Code) in which the reactor is assumed to be operating 
at 102% rated power (or in some cases at 105% rated steam flow 
which is greater than 102% power) with corresponding core flow, 
steam flow, etc. These evaluations are valid only when the recircula- 
tion equalizer valve is closed. These analyses have been performed 
on a generic basis. Conservative assumptions have beem employed in 
the analysis to ensure the generic application of the results. 


51887 (NUREG—0162) Flow regime transitions for vertical 
upward gas liquid flow: a approach through physical 

Progress No. 1. Dukler, A.E.; Taitel, Y. (Houston 
Univ., Tex. (USA). it. of Chemical Engineering). Feb 1976. 5Op. 
Dep. NTIS, PC A04/MF AO01. 

A common approach to predicting flow regimes for upward 
flow of gas liquid mixtures in vertical pipes has been to coordinate 
experimental observation by ag transition boundary lines on a 
two dimensional plot. The main flow regimes are described and 
compared with other recent investigations. In order to correctly 
interpret and plot transition lines it is essential to understand the 
mechanism by which the transition from one flow pattern to another 
takes place. Physical models which describe such transitions are 
presented and lead to the construction of theoretically based general- 
ized flow transition maps. Since the maps presented are constructed 
on physical bases it is expected that they can be utilized over a wide 
range of flow conditions and fluid properties. Furthermore, the 
logical construction of the models will permit better interpretation of 


_ experimental observations as well as increase understanding of the 
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transition mechanisms. Finally, the newly developed maps are com- 
pared with other recent maps which attempt to coordinate the data. 


51888 (ORNL/NUREG/TM—95) Multirod burst test program 
quarterly progress report for October—December 1976. Chapman, 
R.H. (Oak Ridge National Lab., Tenn. (USA)). 8 Mar 1977. Con- 
tract W-7405-ENG-26;INA-NRC-40-551-75-40-552-75. 44p. Dep. 
NTIS $4.50. 

The results of four additional burst tests, conducted in a steam 
environment in the temperature range of 1000 to 1100°C (1832 to 
2012°F), are reported and compared with earlier tests in the same 
temperature range. The tests were performed to clarify anomalies or 
unusual deformation observed in the previous tests. Although much 
information was obtained, further tests are required to define the 
behavior. Fabrication difficulties continue to delay delivery of fuel 
simulators for use in the 4 x 4 test bundles. As a result of these 
problems, the test schedules for these bundles have been delayed 
approximately two months. Also, effort was initiated to develop 
fabrication procedures and to evaluate in-house fuel simulator manu- 
facturing capability in order to alleviate the continuing problems 
with delivery of fuel simulators from commercial sources. Construc- 
tion was resumed on the multirod test facility, and completion of the 
ad is scheduled well before the first test bundle becomes avail- 
able. 


51889 (ORNL/NUREG/TM—115) High-temperature  gas- 


cooled reactor safety studies for the Division of Reactor Safety 
‘esearch. 


R Quarterly progress report, January 1, 1977—March 31, 
1977. Ball, S.J.; Cleveland, J.C.; Conklin, J.C.; Sanders, J.P. (Oak 
Ridge National Lab., Tenn. (USA)). 31 May 1977. Contract W-7405- 
ENG-26;NRC-INA-40-551-75. 17p. Dep. NTIS, PC A03/MF AO1. 

Work on HTGR safety studies this quarter was primarily on 
refining the ORTAP code for the Fort St. Vrain Reactor to cover 
wider operating ranges. General Atomic Company's TAP program 
was implemented on the IBM 360 system at ORNL. 


51890 (PB—261954) Prediction of the reliability of the core 

cooling system for a High-Temperature Gas-Cooled Reactor 
(HTGR). Solomon, K.A.; Okrent, D.; Kastenberg, W.E. (California 
Univ., Los Angeles (USA). School of Engineering and Applied 
en Jan 1975. 159p. (UCLA-ENG—7495). NTIS, PC A08/MF 


The probability is examined that the Core Auxiliary Cooling 
System (CACS) of a High Temperature Gas Cooled Reactor 
(HTGR) will start up on demand and remain operational long 
enough to sufficiently cool down the core until a safe thermal 
condition is attained. The start up availability and operational reli- 
ability is calculated assuming that a Design Basis Depressurization 
Accident (DBDA), has occurred. 


51891 (PB—262009) An integrated safe shutdown heat removal 
system for light water reactors. Ebersole, J.C.; Okrent, D. (California 
Univ., Los Angeles (USA). School of Engineering and Applied 
ye May 1976. 54p. (UCLA-ENG—7651). NTIS, PC A04/MF 

A design concept is introduced for an integrated safe shut- 
down heat removal system (ISSS) for light water reactors that is 
independent of all components and systems outside the primary 
containment, other than elements of the ISSS itself, which includes 
an integral stored water supply. A principle theme is to obtain 
simple, reliable, and highly protected means for water makeup and 
steam release for basic post-scram cooling. The objective of the 
system is to provide safe shutdown cooling under virtually all 
emergency conditions which do not involve loss of coolant accidents 
caused by piping failures within the primary containment. Thus the 
system is designed for the hazards of fire and sabotage as well as 
numerous other potential accidents, all of which are considered as a 
set of events to be dealt with by the same system, rather than as 
—_ problems--each with its own and sometimes contradictory 
solution. 


51892 (PB—262180) Hydrogen suppression study and testing of 
Halon 1301. Phases I and II. Final report Nov 74—Dec 76. McHale, 
E.T. (Atlantic Research Corp., Alexandria, Va. (USA). Applied 
Physics Dept.). Dec 1976. Contract MA-6562. 174p. (ARC_47- 
5647). NTIS, PC A08/MF AO1. 

Prepared by Todd Shipyards Corp., Galveston, Tex. Re- 
search and Technical Div. 

In the event of a loss-of-coolant-accident in the reactor to be 
used to power nuclear ships, it can be postulated that sufficiently 
high concentrations of H2 and O2 might develop that a resulting 
explosion would produce overpressures that exceed the containment 
design. If a LOCA occurred and the H2 concentration reached the 
explosive limit, an inerting gas could be discharged into the contain- 
ment to suppress any possible explosion. A study is described that 
was conducted to evaluate the feasibility of employing Halon 1301 in 
an explosion suppression system for a maritime nuclear reactor. One 
experimental task involved measuring the quantity of agent required 
to inert H2, 02, N2 mixtures over a range of conditions likely to be 
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encountered in a containment. In another task, a facility was assem- 
bled which simulated a containment vessel on subscale. Several tasks 
were addressed to technical problems that could be envisioned if 
Halon were present in a containment vessel. The results of the study 
support the concept of using Halon 1301 for containment protection. 


51893 (PB—262194) Application of acoustic emission as an on- 
line monitoring system for nuclear reactors. Biannual report, 1 Jul— 
31 Dec 1975. Pollock, A.A. (Dunegan/Endevco Co., San Juan 
Capistrano, Calif. (USA)). Jan 1977. Contract AT(04-3)-1042. 46p. 
NTIS, PC A03/MF A0O1. 

Permission was received from Baltimore Gas and Electric to 
monitor the reactor vessel of Calvert Cliffs Unit No. 2. Transducer 
layout was planned and a 30-sensor, 8-pulsee configuration was 
defined for covering the nozzle regions, barrel section and lower 
header. Practical details of equipment installation were resolved and 
materials were made ready for shipment. Laboratory tests to support 
the vessel monitoring program were planned and material les 
procured. In parallel with this activity, transducers were i on 
a by-pass line nozzle on Dresden III through the collaboration of 
Commonwealth Edison. tions for this installation included 
analysis to determine the optimum sensor positioning, taking disper- 
sion and other factors into account. The Dresden system was cali- 
brated, background noise levels were assessed and electronics for 
area-of-interest inspection was specified. 


51894 (PB—262212) Evaluation of pressure drop across area 

changes during blowdown. progress report, 30 Jun 1976—30 

Sep 1976. Weisman, J. (Cincinnati Univ., Ohio (USA). Dept. of 

wa aa and Nuclear Engineering). Jan 1977. 32p. NTIS, PC A03/ 
AOl. 

See also PB—260527. 

Transient pressure drops across abrupt area changes are being 
determined in a series of blowdown experiments. These tests are 
being conducted with Freon 113 as the test fluid in a well-instru- 
mented — During this period, the test runs were i 
with the first and second abrupt —— test sections completed. 
Test data from a typical run with the second abrupt expansion test 
section are included. The test loop is being modified in order to 
conduct tests with abrupt contractions. Steady-state tests have con- 
ducted with a drag disk of revised disk design. The two-phase test 
data are in reasonable a ent with the single-phase calibration 
curve oe a homogenizing screen is used and homogeneous flow is 
assumed. 


51895 (SAN/1011—110) Seismic soil/structure interaction anal- 
ysis guidelines. Volume I. Analysis techniques. Reddy, D.P. (Agba- 
bian Associates, El Segundo, Calif. (USA)). 16 Apr 1976. Contract 
EY-76-C-03-1011. 152p. . 

This volume summarizes the yoo for dynamic seis- 
mic analyses as defined in Standard T-F9-2T (issued by the 
Reactor Research and Development Division of the Energy Re- 
search and Development Administration), the Code of Federal Reg- 
ulations, and the Regulatory Guides and the Standard Review Plan 
issued by the Nuclear Regulatory Commission. Basic state-of-the-art 
mathematical modeling procedures are discussed, and the fundamen- 
tal mathematical and mechanics relationships used in making dynam- 
ic analyses with modern large capacity computer — are 
summarized. Procedures for obtaining mass, stiffness, damping 
matrices that appear in the basic equations of motion are reviewed 
and solution methods by modal analysis, direct integration, Fourier 
transforms, and Foss’ method are discussed. A summary of the basic 
concepts used in finite element solutions by the displacement method 
is provided, and the types of elements available, material representa- 
tions, and the techniques of providing energy absorbing boundaries 
are described. 


51896 (SAND—77-0145) Fast Reactor Safety Research Pro- 
gram. Quarterly report, October—December 1976. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Mar 1977. Contract EY-76-C-04- 
0789. 97p. (NUREG—0181-1). Dep. NTIS, PC A0S/MF AO1. 

Progress is reported in the following study areas: accident 
energetics; core debris behavior; sodium containment and structural 
integrity; elevated-temperature design criteria; fuel motion detection; 
and ACPR fuel motion system. 


51897 (TID—3525-R5-S10) Reactor safety: a literature search. 
Rushing, J.W. (comp.). (Energy Research and Development Admin- 
istration, Oak Ridge, Tenn. (USA). Technical Information Center). 
May 1977. 232p. Dep. NTIS, PC Al1/MF AO1. 

Included are 1372 citations to report literature abstracted in 
Nuclear Science Abstracts during the period January 1975 through 
June 1976 on safety aspects of nuclear reactor design, siting, materi- 
als, engineered sa! — and operating procedures. The reports 
cited concern the reliability of reactor systems and components, the 
consequences of potential accident conditions, and safety in power 
plant operations. Subject, author, corporate author, and report 
number-availability indexes are included. 
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51898 (TREE-NUREG—1070) Quarterly technical progress 
by the Nuclear 
Research, Octo- 

‘Ner—December 1976, Ferguson, J.B. (ed.). (Idaho National Engineer- 

ing Lab., Idaho Falls (USA)). Apr 1977. Contract EY-76-C-07-1570. 

180p. Dep. NTIS, PC A09/MF AOl1. 

Light water reactor safety research performed October 
through December 1976 is discussed. An analysis to determine the 
effect of emergency core coolant (ECC) injection location and pump 
speed on system response characteristics was performed. An analysis 
to evaluate the capability of commonly used critical heat flux (CHF) 
correlations to calculate the time of the first CHF in the Semiscale 
core during a loss-of-coolant experiment (LOCE) was performed. A 
test program and study to determine the effect thermocouples 
mounted on the outside fuel rod surfaces would have on the depar- 
ture from nucleate boiling (DNB) phenomena in the LOFT core 
during steady state operation were completed. A correlation for use 
in predicting DNB heat fluxes in the LOFT core was developed. 
Tests of an experimental transit time flowmeter were completed. A 
nuclear test was performed to obtain fuel rod behavior data from 
four PWR-type rods during film boiling operation representative of 
PWR conditions. Preliminary results from the postirradiation exami- 
nation of Test IE-1 fuel rods are given. Results of Irradiation Effects 
Tests IE-2 and IE-3 are given. Gap Conductance Test GC 2-1 was 
performed to evaluate the effects of fuel density, initial gap width, 
and fill gas composition on the pellet-cladding gap conductance. 


51899 (TREE-NUREG—1125) Experiment data report for se- 
miscale Mod-1 Test S-06-5. (LOFT counterpart test). (Idaho National 
Engineering Lab., Idaho Falls (USA)). Jun 1977. Contract EY-76-C- 
07-1570. 235p. Dep. NTIS, PC All/MF AO1. 

Recorded test data are presented for Test S-06-5 of the 
Semiscale Mod-1 LOFT counterpart test series. These tests are 
— several Semiscale Mod-1 experiments conducted to investi- 
gate the thermal and hydraulic phenomena accompanying a hypoth- 
esized loss-of-coolant accident in a pressurized water reactor (PWR) 
system. Test S-06-5 was conducted from initial conditions of 2272 
psia and 536°F to investigate the response of the Semiscale Mod-1 
system to a depressurization and reflood transient following a simu- 
lated double-ended offset shear of the broken loop cold leg piping. 
During the test, cooling water was injected into the cold legs of the 
intact and broken loops to simuiate emergency core coolant injection 
in a PWR. The purpose of Test S-06-5 was to assess the influence of 
the break nozzle geometry on core thermal and system response and 
= the subcooled and low quality mass flow rates at the break 
locations. 


51900 (UCID— 17494) Modal analysis of the NRC pressure sup- 
pression experimental facility. Posehn, M.R. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 20 May 1977. Contract W- 
7405-ENG-48. 29p. Dep. NTIS, PC A03/MF AO1. 

The 1/Sth scale model Mark I pressure suppression facility 
was experimentally analyzed in order to determine its fundamental 
modes of vibration. The results of the modal analysis revealed seven 
apparent modes with frequencies below 100 Hz. In this report each 
mode is characterized by a description of the motion, the natural 
frequency, and the response amplitude. The results indicate that the 
response of the torus to an impulsive load in the vertical direction is 
dominated by two modes at 12.2 Hz and 59.8 Hz. 


51901 (WCAP—8745) Design bases for the thermal overpower 
AT and thermal overtemperature AT trip functions. (Westinghouse 
Electric Corp., Pittsburgh, Pa. (USA). Nuclear Energy Systems 
Div.). Mar 1977. 105p. Electric Corp., Pittsburgh. 

The analysis methods used to derive limiting safety-system 
settings for the thermal overpower AT and overtemperature AT trip 
functions are described. These trip functions provide primary pro- 
tection against departure from nucleate boiling (DNB) and fuel 
centerline melting (excessive kw/ft) during postulated transients 
(ANSI N18.2 Condition II events) in Westinghouse reactors. The 
protection systems and methods for setpoint determination apply to 
all Westinghouse plants which reference RESAR-3S, and which are 
po pee, under the guidelines of constant axial offset control with- 
out part-length control rods (Mode A operation). 


51902 (WCAP—8853-A) Westinghouse ECCS: three-loop plant 
(17 x 17) sensitivity studies. Julian, H.V; Tabone, CI: Thompson, 
C.M. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). ae 
Energy Systems Div.). May 1977. 144p. Electric Corp., Pittsburgh. 
This report presents results of 3-loop plant (with 17 x 17 fuel) 
sensitivity studies based on the October 1 78 (10/75) version of the 
Westinghouse ECCS Evaluation Model. These studies will be refer- 
enced by applicable individual plant Safety Analysis Reports to aid 
~ ae compliance with the ECCS Acceptance Criteria, 


51903 (WCAP—8854-A) Westinghouse ECCS: two-loop plant 
sensitivity studies (14 x 14). Delsignore, T.; lelmeen, W.; Tome, A. 
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ouse Electric Corp., Pittsburgh, Pa. (USA)). May 1977. 
OnE lectric Corp., Pittsbur; 

This report presents the ‘results of analyses performed for a 
representative two loop plant with 14 x 14 fuel design which show 
the effects of income upper head fluid temperature on calculated 
ECCS . rmance during a LOCA. These analyses use the Octo- 
ber, 1975 version of the Westinghouse ECCS Evaluation Model. 


51904 (WCAP—8855-A) Westinghouse ECCS: four-loop plant 
(15 x 15) sensitivity studies with upper head fluid temperature at T/ 
sub hot/. Beck, H.S.; Beczak, P.E.; Tabone, C.J.; Thompson, C.M. 
(Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Nuclear 
Energy Lene Div.). May 1977. 113p. Electric Corp., Pittsburgh. 

This report presents the results of analyses ormed for a 
representative om plant with 15 x 15 fuel design which show 
the effects of increased upper head fluid temperature on calculated 
ECCS performance during a LOCA. These analyses use the October 
1975 version of the Wostlaghoese ECCS Evaluation Model. 


51905 (WCAP—8865-A) Westinghouse ECCS: four-loop plant 
(17 x 17) sensitivity studies with upper head fluid ae at T/ 
sub hot/. Beck, H.S.; Kemper, R.M. (Westinghouse Electric 4 
Pittsburgh, Pa. (USA). Nuclear Energy Systems Div.). May 19 
109p. Electric Corp., Pittsbur 

This report presents the “results of analyses performed for a 
representative four-loop plant with 17 x 17 fuel design which show 
the effects of ieommeed upper head fluid temperature on calculated 
ECCS ‘ormance during a LOCA. These analyses use the Octo- 
ber, 1975 version of the Westinghouse ECCS Evaluation Model. 


51906 (WCAP—8887) Ice basket stress analysis: D. C. Cook 
Nuclear Power Plant. (Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA). Nuclear Energy Systems Div.). Mar 1977. 107p. Electric 
Corp., Pittsburgh. 

A series of full-scale Ice Condenser blowdown tests per- 
formed in the Waltz Mill Ice Condenser Blowdown Facility, as 
initiated in 1973 and reported in WCAP-8282, demonstrated that 
optimized heat transfer performance of the ice baskets was achieved 
by enlarging the mesh opening size of the perforated metal forming 
the basket from '/2 inch by '/2 inch to 1 inch by 1 inch. This increase 
in mesh opening size represents the only modification to the basket 
cylinders. Overall dimensions, material selection and thickness, and 
percentage open area remain unchanged. Detail changes to the 
complete assembly included modifying the basket couplings to mini- 
mize the localized reduction in diameter within the basket, and 
increasing the flow area at the flat bottom end of the basket column. 
This report documents the additional analyses and tests that have 
been performed to re-qualify the design. The ice baskets, as docu- 
mented in this rt, are analyzed and tested for — loads 
which envelop the qualification conditions for the D. C. Cook 
Nuclear Power Plant. 


51907 (WCAP—8898) Bypass logic for 
grated Protection System. Cook, B.M.; Rawlins, D.H. (W 
Electric Co 


Inte- 
(Westinghouse 
, Pittsburgh, Pa. (USA). Nuclear Energy Systems 
Div.). Apr 19 7. 57p. Electric Corp., Pittsburgh. 

¢ Westinghouse Integrated Protection System is designed 
using redundant protection channels and actuation trains. The coin- 
cidence of a subset of these channels is required to initiate every 
protective function. For maintenance or testing, however, 


channels are required to be taken out of service. If the channel is 
tripped when taken out of service, the protection system is ex 

to spurious actuations of protective functions. However, if the 
channel signal is bypassed, and if the system can still meet single 
failure criteria with the channel b 


bypasses applied. 


51908 (WCAP—9108) FLECHT low 
series data report. Rosal, E.R.; Conway, C.E.; h, M.C. 
eee Oo Electric tee — Pa. (US. ». May 1977. 


fue cee ee earl 
an amen original FLECHT Test Facili 
fer coefficient and entrainment data at fo: 
sec. and with electrically hated rod bundles which | 
top skewed axial power profiles. The top-skewed axial 
test series has now been successfully completed and is here reported. 
For these tests the rod bundle was enclosed in a low mass cylindrical 
housing which would minimize the wall housing effects encountered 
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in the cosine test series. These tests examined the effects of initial 
clad temperature, variable stepped and continuously variable flood- 
ing rates, housing heat release, rod power, constant low flood- 
ing rates, coolant subcooling, hot and cold channel entrainment, and 
bundle stored and generated power. Data obtained in runs which 
met the test specifications are reported here, and include rod clad 
temperatures, turn around and quench times, heat transfer coeffi- 
cients, inlet flooding rates, overall mass balances, differential pres- 
sures and calculated void fractions in the test section, thimble wall 
and steam temperatures, and exhaust steam and liquid carryover 
rates. 


51909 (XN—76-27(A)) Exxon Nuclear Company WREM-Based 
Generic PWR ECCS Evaluation Model Update ENC-WREM-II. 
Worley, L.C.; Rowe, D.S.; Galbraith, K.P. (Exxon Nuclear Co., 
Richland, Wash. (USA)). Mar 1977. vp. Re yee 1A); 
XN—76-27(Suppl.2)(A)). Nuclear Co., Inc., Richland, W. 

The Exxon Nuclear Company's (ENC) WREM- Based PWR 
ECCS Evaluation Model used in previous LOCA analyses has been 
updated to consider plants producing low containment back pressure 
during LOCAs such as would be obtained from ice condenser 
containment designs. In connection with this expanded capability, 
the necessary evaluation model (EM) changes, and additional 
changes of more general applicability, have been made to ENC’s- 
EM. In connection with the WREM-II model development, the 
ICECON program to compute ice condenser containment response 
during LOCAs has been develo to provide appropriate contain- 
ment back pressure for the ENC-WREM-II reflood calculation. 


51979 Forced siphon breaker. Sakairi, T. (to Hitachi Ltd). Japa- 
nese Patent 1976-75,894/A/. 27 Dec 1974. 4p. (In Japanese). 

Object: To enhance reliability by breaking a siphon instanta- 
neously, safely and reliably. Structure: Rupture of piping is detected 
by a differential flow switch and a floor level switch through a flow 
detector to automatically stop a primary cooling water supply pump 
while automatically opening an air supply valve. At the same time, 
compressed air supplied from a siphon breaker air supply tank 
through a siphon breaker line is caused to flow into a primary 
cooling water supply line to reduce the area of the water flow path 
to zero. By so doing, the cooling water is split between the ruptured 
piping side and drain tank side, whereby instantaneous breaking of 
siphon can be achieved. 


51911 Atomindustrie und Buergerinitiativen gegen Umweltzer- 
stoerung. (Atomic industry and citizens’ initiatives against the destruc- 
tion of the environment). Moldenhauer, B.; Wuestenhagen, H.H. 
Koeln, Germany, F.R.; Pahl-Rugenstein (1975). 48p. (In ‘Gaaed 

With figs., tabs. and refs. 

The activity of citizens’ initiatives against nuclear power 
plants has quickly spread during the past few years. The most radical 
demand of these groups is: stop all efforts made to produce power 
from the process of nuclear fission. They come more and more into 
conflict with the reactor building industry and the administrative 
authorities who, however, see an encouragement in the obvious 
export successes. The link between theoretical discussion and the 
experience of the broadening environmental protection movement is 
only in its initial stage. The present report by the chairman of the 
federal association of citizens’ initiatives for environmental protec- 
tion is to initiate the collection and evaluation of the experiences of 
citizens’ initiatives in the FRG. 


51912 (NP-tr—1975) Safety-oriented research program: conden- 
sation and free blo Final report. Sobottka, H. (comp.). 
(Kraftwerk Union A.G., Erlangen (Germany, F.R.). Reaktortech- 
nik). Jun 1975. Translation of BMFT-RS—78. 77p. Regulatory Com- 
mission, Washington, DC. 

At the Mannheim Super Power Station and at a model test 
stand at Grosswelzheim, investigations were made about develop- 
ment and improvement of a nozzle system for the condensation of 
steam in a water pool to achieve a structural component load as low 

ible with the transient start (free-blowing) and a soft conden- 
sation with the quasistationary process. Different types of perforated 
tubes were tested as well as several nozzle types. 


51913 Analysis of containment heat transfer following a LOCA. 
Whitley, R.H.; Chan, C.K.; Okrent, D. (California Univ., Los Ange- 
les (USA). School of Engineerin i and Applied Science). Ann. Nucl. 
Energy; 3: No. 11, p. 515-525(1976). 

Containment heat removal by steam condensation on passive 
heat sinks following a loss-of-coolant accident is co 
literature search and survey of technical publications including both 
experimental and analytical results that are relevant to the heat 
transfer mechanism inside the containment are summarized. Several 
small-scale experiments that relate to correlations used in licensing 
calculations as well as the large-scale Carolinas Virginia Tube Reac- 
tor Containment (CVTR) test data are discussed in detail. A theo- 
retical model is then developed to predict the heat transfer rate. It is 
found that for the post-accident containment conditions, the heat 
transfer rate can be approximated by a closed form equation. The 
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predictions compare favourably with various existing experimental 
data and offer logical explanations for the discrepancies among the 
data. It is observed that several crucial containment parameters are 
absent in the heat transfer correlations which are currently used for 
containment licensing calculations. 


51914 Development and optimization of containment structure 
concepts. Reuter, H.R. (Bechtel Corp., Los Angeles, Calif. (USA)); 
Whitcraft, J.S. Jr. pp 33- oy of ha Bapesennnin ten donee 
tion, and operation of prestressed concrete pressure vessels and 
containments for nuclear reactors. London; Mechanical 

Pub. Ltd. for Institution of Mechanical Engineers (1976). 

From Conference on experience in the design, 
and operation of prestressed concrete pressure vessels and contain- 
ments for Nuclear Reactors; York, UK ce 12 Sep 1975). 

The development of p concrete containment struc- 
tures for nuclear — plants designed, constructed, and tested by 
Bechtel Power Corporation has been divided into three general 
stages or generations. The distinctions that characterize these gen- 
erations are: the shape of the dome, the number of buttresses, the size 
and arrangement of the post-tensioning tendons, and the design level 
of the prestressing forces. 


51915 (EURFNR—1391) Fast Breeder Project. Third wey 
report, 1976. (Kernforschungszentrum Karlsruhe (Germany, F.R.)). 
1976. Translation of KFK—1276/3. 214p. Dep. NTIS, PC ‘A10/MF 
AOl. 


Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

rogress is reported in the — areas: fuel pin develop- 

ment, materials, corrosion tests, reactor physics, safety, core moni- 

toring instrumentation, environmental effects, sodium technology, 
and FR studies. 


51916 (INEL-TR—12) Survey of the low pressure emergency 
cooling tests conducted by the KWU in and first test results 
with BWR-geometry. Gaul, H.P. (Kraftwerk Union A.G., Er! 
(Germany, F.R.)). 1976. Translation of a German paper. (CO) 
761083—1). Sip. Dep. NTIS, PC A04/MF AOI. 

From I B-Colloquium; Karlsruhe, German, Federal Repub- 
lic of (F.R. Germany) (27 Oct 1976). 

Experiments conducted by ony aan on the low pres- 
sure or recharging phase of emergency cooling of a BWR are 
reviewed. 


51917 (EURFNR—1371) Fast breeder project. First quarterly 
report, 1976. Hueper, R. (comp.). (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.)). Jul 1976. Translation of KFK—1276/1. 
195p. Dep. NTIS, PC A09/MF A0Ol1. 
ork performed under United States—Euratom Fast Reactor 

Exchange : Progress 

ees ress is reported in the following areas: fuel rod develop- 
ment, anetal studies, corrosion studies, reactor physics, fast reactor 
safety, and sodium technology. 


51918 Fourth water-reactor safety-research informtion meeting. 
—, W.B. (Oak Ridge National Lab., TN). Nucl. Saf; 18: No. 2, 
133-152(197 
is caste! is a review = the Fourth Water-Reactor Safety- 
Research Information M , sponsored by the Nuclear Regula- 
tory Commission’s (NRC's) ivision ion of Reactor Safety Research, 
held at the National Bureau of Standards, Gai Md., Sept. 
27 to 30, 1976. This meeting consisted of parallel technical presenta- 
tions in the morning, followed by several smaller workshops or 
discussion sessions in the . The technical sessions were (1) 
Loss-of-Coolant Accident Studies, 2) Analysis Development Pro- 
(3) Metallurgy and Materials Research Program, and (4) Fuel- 
never Revvestl foe Program. Summaries of the work in each of 
these four major areas are presented here. 13 references. 


51919 Burnout in boiling heat transfer. II. Subcooled and low- 
quality forced-convection systems. Bergles, A.E. (Iowa State Univ., 
Ames). Nucl. Saf; 18: No. 2, pe ps 1 

Recent experimental and ytical developments regarding 
burnout in subcooled and low-quality forced-convection systems are 
reviewed. Many data have been accumulated which clarify the 
parametric trends and lead to new correlations for water _ 
a variety of other coolants in both simple and complex geometries. 
number of critical experiments and models have  Gceenn developed + 
attempt to clarify the burnout mechanism(s) in simpler geometries. 
Other topics discussed include burnout with power transients and 
techniques to augment burnout. 86 references. 


51920 Nuclear power and public policy. Flowers, B. Energy Dig. 
(London) ; 6: No. 1, 16-20(Feb 1977). 
Lecture at the British gy Ener; Dec 1976. 
The lecture is based on Sok *Report os of the Royal 
Commission on Environmental Pollation "Nuclear Power and the 
Environment’. The risk of releases of radioactivity from 
reactors or other nuclear i the problem of cuiine with 
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long-lived highly-active wastes, and the problem of the creation of 
hazardous materials, especially plutonium, which may be used in 
malevolent acts against society, are considered. In particular, the 
implications of a nuclear programme depending heavily on fast 
breeder reactors are discussed. 


51921 Hybrid method of prediction of the void fraction during 
ition of diabatic systems. Inayatullah, G.; Nicoll, W.B. 
(Waterloo Univ., Ontario (Canada). Dept. of Mechanical Engineer- 
ing); Hancox, W.T. (Atomic Energy of Canada Ltd., Pinawa, Mani- 
Whiteshell Nuclear Research Establishment). Nucl. Eng. Des.; 

40: No. 2, 303-313(Feb 1977). 

The variation in vapour volumetric fraction during transient 
pressure, flow, and power is of considerable importance in water- 
cooled nuclear power reactor safety analysis. The commonly adopt- 
ed procedure to predict the transient void is to solve the conserva- 
tion equations using finite differences. The method described is 
intermediate between numerical and analytic, hence ‘hybrid’. Space 
and time are divided into discrete intervals. Their size, however, is 
dictated by the imposed heat flux and pressure variations, and not by 
truncation error, stability or convergence, because within an inter- 
val, the solutions applied are analytic. The relatively simple hybrid 
method presented here can predict the void distribution in a variety 
= ee diabatic, two-phase flows with simplicity, accuracy and 
s : 


51922 Unreliability of a complex system with parallel redundancy 
and repair. Virolainen, R. (Valtion Teknillinen Tutkimuskeskus, Hel- 
sinki (Finland)). Nucl Eng. Des.; 40: No. 2, 431-441(Feb 1977). 

An analytical method has been developed for evaluating the 
unreliability of complex systems with repair when redundancy is 
active. Failures of components are assumed to follow the Poisson 
process and to be independent of each other. The calculation algo- 
rithms of the method can be used in practice for approximations of 
fault tree. A numerical comparison of the method with the Markov 
process and a complete example of a fault tree evaluation are 
presented. 


51923 Direct calculation of floor response spectra from the Four- 
ier transform of ground movement - application to the SUPER- 
PHENIX fast reactor project. Jeanpierre, F.; Livolant, M. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service des Etudes Mecaniques et Thermiques). Nucl. Eng. Des.; 41: 
Np. 1, 45-51(Mar 1977). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany, F.R. (8 - 11 Sep 1975). 

The paper describes a method for the direct calculation of 
floor response spectra from ground response spectra. The procedure 
utilized the Fourier transform of the ground movement. The math- 
ematical derivations are given in detail, and the method is applied to 
the calculation of the floor response spectra for a structure which is 
a simplified model of the SUPERPHENIX fast breeder reactor 
power plant. 


51924 Basic ideas of a philosophy to protect nuclear plants 
against shock waves related to chemical reactions. Jungclaus, D. 
(Technischer Ueberwachungs-Verein Rheinland e.V., Koeln (Ger- 
many, F.R.)). Nucl. Eng. Des.; 41: No. 1, 75-89(Mar 1977). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany, F.R. (8 - 11 Sep 1975). 

There is an increasing trend to build nuclear plants, especially 
nuclear power plants, within the vicinity of industry (particularly 
chemical plants), transport ways (streets, railroads, river) and cities. 
This is linked to the danger for the population in this region due to 
an accident in connection with explosive material. Such accidents 
can influence the safety of the nuclear power plant, too. To avoid 
risks, even in cases in which such risks are not evident at the 
moment, —— safeguarding provisions have to be taken. With 
respect to future developments, on one side this can be done by 
designing the installations to withstand the loading which is caused 
by explosions, on the other side this can be done by defining 
exclusion regions around nuclear power plants within which no 
storage of explosive materials or transportation that is connected 
with high risk is allowed. The gaseous hydrocarbons (under normal 
conditions) stored in a fluid state by means of pressure or deep 
cooling - are considered as being particularly dangerous. By theo- 
retical considerations a load-function has been derived to describe 
the effect of an imaginable accident. This pressure-time diagram was 
deduced from the assumption that an explosion of a gas cloud would 
occur only in the form of a deflagration. In the case of saturated 
hydrocarbons this assumption is correct with a high 
probability. On the other side, it is possible to get higher i 
after accidents in connection with unsaturated hydrocarbons. i 
to the present lack of knowledge, it is very difficult, or 
impossible, to evaluate a pressure-time diagram for this case. 
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51925 Differential pressures on building walls during tornadoes. 
Yeh, G.C.K. (Bechtel Power Corporation, Norwalk, California 
90650, USA). Nucl. Eng. Des.; 41: No. 1, 53-57(Mar 1977). 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, Germany, F.R. (8 - 11 Sep 1975). 

In the United States, containment structures and some auxil- 
iary structures (control buildings, auxiliary buildings, spent fuel 
buildings, etc.) in nuclear power plants are required to be designed 
to withstand the effects of the design basis tornado. In addition to 
velocity pressures and missile impact a tornado also causes a rapid 
change in atmospheric pressure, which can, in cases of closed or 
partially vented structures, produce direct differential pressure load- 
ing. A digital computer program is described which applies a torna- 
do-induced, time-dependent atmospheric pressure change to a build- 
ing and calculates the differential pressure histories across the interi- 
or and exterior walls of the building. Laws for quasi-steady, one- 
dimensional motion of an ideal —— gas are used to calculate 
the pressures due to the flow of air through ports, doors and 
windows in the building. Numerical examples show that for each 
assumed atmospheric pressure change history a vent area to com- 

ent volume ratio may be specified as the criterion for a 
uilding to be considered fully vented. 


51926 What ifs’ for nuclear plants. Gangloff, W.C. IEEE Spec- 
trum; 14: No. 6, 53-58(Jun 1977). 

Techniques for assessing the reliability of systems with elec- 
trical, electronic, and sensing components in nuclear power plants 
are discussed. 


51927 (ERDA-tr—284) Accident analysis for SNR (fast sodium 
reactor) according to ity theory. Wehling, J. Jun 1977. Trans- 
lation of ITB—72.26. 167p. . NTIS, PC A08/MF AOl1. 

In the working report 70/2, accidents were investigated ac- 
cording to the method of graphically analyzing the development of 
accidents. These accidents have been studied and have been ted 
to the design state as of end 1971. The study includes accidents from 
the primary and secondary heat transfer loops. These accidents 
contribute significantly to the risk associated with operating the 
plant. The radiological effects specified here, together with their 
associated probabilities, provide an estimate of this riks. Presuppos- 
ing that this risk is tolerable, the basic failure probabilities of compo- 
nent systems that are technically important for safety are to be 
regarded as requirements for their reliability and availability, which 
are to be demonstrated in further detail studies. 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 51471 


MAGNETIC 


51928 Site characterization for tunnels housing 
Haimson, B.C.; Doe, T.W.; Erbstoesser, S.R.; 
in, Madison). pp Session IV, Paper B4.1-B4.9 
.S.; Green, S.J.; Hustrulid, 

(comps.). Salt Lake City; University of Utah (1976). 

From 17. symposium on rock mechanics; Sno’ 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 
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REFER ALSO TO CITATION(S) 51930 

51929 (ANL/ES—59) Evaluation of 
energy Final 

on 


storage plants. 
- yy Lab., 


pressed air 
sounes, G.T. 
tract W-31-1 
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Compressed air energy storage plants for electric utility peak- 
shaving cunloaiead comprise four subsystems: a turbine system, 
compressor system, an underground air storage reservoir, and a 
motor/generator. Proposed plant designs use turbines that are de- 
rived from available gas and steam turbines with proven reliability. 
The study examines proposed turbine systems and presents an evalu- 
ation of possible systems that may reduce capital cost and/or im- 
prove performance. Six new turbine systems are identified for fur- 
ther economic evaluation. 


PUMPED HYDRO 
REFER ALSO TO CITATION(S) 51155 


51930 (ANL-K—77-3485-1) Underground pumped hydro storage 
and compressed air energy storage: an analysis of regional markets and 
development potential. (Fi (Harza Engineering Co., Chicago, Ill. (USA)). 
— og | ers W-31-109-ENG-38. 208p. ‘Dep. 1S, PC Al0/ 
A 

The analysis had the following objectives: (1) a survey of the 
regional markets within the continental United States to identify 
three regions most suitable for UPHS and CAES; (2) a national 
survey with emphasis on the three selected regions to determine 
developmental potential and costs of UPHS and CAES; (3) deter- 
mine cost effectiveness of UPHS and CAES and their market share 
in future electric systems; and (4) recommend research, development 
and demonstration work to realize the timely commercialization of 
UPHS and CAES system. (TFD) 


51931 American power conference 1976. Arch. Energiewirtsch.; 
31: No. 1, 19-32(an 1977). “dn German). 

Also published in Combustion Jul 1976 v. 48(1). 

A report is given of some lectures held at a meeting which 
dealt with pum storage plants and other storage techniques. 
Other topics are wind-energy conversion and siting problems. 


CAPACITOR BANKS 


51932 (PB—262750) Framework for assessing environmental im- 
pacts of possible Antarctic mineral development. Part I. Final report. 
Elliot, D.H. (Ohio State Univ., Columbus (USA). Inst. of Polar 
Studies). Jan 1977. Contract DOS-1753-600100. 175p. (IPS-M—119- 
Pt-1). NTIS, PC A08/MF AO1. 

See also Part 2, PB—262751. 

The physical environment of Antarctica is described. Hypo- 
thetical resources were considered to develop an environmental 
assessment. Unavoidable impacts on the on-shore and off-shore 
environments resulting from exploration and exploitation are identi- 
fied and discussed. Alternatives and special provisions are discussed 
and recommendations presented. 


FLYWHEELS 


REFER ALSO TO CITATION(S) 52374, 52402 


THERMAL 
REFER ALSO TO CITATION(S) 51231, 51310 


51933 (BMFT-FB-W—76-26) Development and qualification of 
PCM tors. Part I. Development of a 30 Wh PCM 
= P.; Hauser, G.; Strittmatter, R. (Dornier- 
System G.m.b.H, Friedrichshafen (Germany, F.R.)). Dec 1976. 
118p. (In German), Dep. NTIS (US Sales Only), PC A06/MF AOI. 
The dev = of PCM thermal capacitor having a latent 
heat capacity of Wh is concerned with three different configura- 
tions, the design of which were determined. ree 
engineering models were submitted to a series of thermal and me- 
chanical tests. The tests were performed with different power pro- 
files, the operational temperature being at 28°C. The thermal test 
results were compared with calculated values. The possibility of 
se the operational temperature within —e hey = of 
dampening occurring tem es o— was tra y func- 
tional tests performed in er range between 15 and 60 W and 
at an angular position of 0 and 90°C. Within an eee tempera- 
ture range of 50°C storage periods between and 3 h were 
obtained. 


— eee chalga | Development and qualification of 
thermal capacitors. Part II. Development of PCM thermal 
pte the gn Ba RS. oF hay 4 P.; 
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Hauser, G.; Strittmatter, R. (Dornier-System G.m.b.H., Friedrich- 
shafen (Germany, F.R.)). Dec 1976. 129p. (in German). Dep. NTIS 
(US Sales Only), PC A07/MF A01. 

Results of a development program are described which deals 
with theoretical and experimental investigations of phase change 
thermal capacitors for space application. Different of thermal 
design with latent enthalpies between 120 and 380 Wh and an 
operational temperature of about 26°C were involved. The follow- 
ing frequent heat power profiles were considered: variable power, 
and eclipse and variable power combined with radiation. Besides the 
filler structures already qualified in Part 1 of the BMFT research 
report a new thermal transport structure using heat pipes was 
investigated. 


51935 (EPRI-EM—468) Cool storage assessment study. Final 
report. (General Electric Co., Schenectady, N.Y. (USA)). May 1977. 
153p. Dep. NTIS, PC A08/MF AOI. 

The objective of this study was to assess the state of technol- 
ogy for reduction of air conditioning electrical loads at time of 
utility peak loads by using cool storage, in residential and small 
commercial installations. The study was carried out in three tasks. In 
the first task, a literature survey and assessment of cool storage 
materials and devices were carried out. An ideal cool storage materi- 
al should possess the following three characteristics: (1) handling 
properties and cost of moran a small. volume change at phase 
change, and (3) a freezing temperature near 45°F. No such material 
was found. Several materials with potential were identified for long 
range R and D. In Task 2, an assessment of s' performance 
factors was carried out based on a series of system computer 
simulations. The systems study compared four air conditioning sys- 
tems with a baseline conventional central air conditioner a 
1500 sq. ft. house in Washington, D.C. The four systems included 
sensible and latent heat storage media in cycles utili one and two 
heat pumps. An off-peak air conditioning system utilizing the one 
heat pump cycle and a latent heat storage medium having a freezing 
temperature in the range of 45° to 50°F and an average temperature 
drop of no more than 10°F in the medium could achieve an 80% 
peak reduction with less than a 10% increase in energy use with a 
storage material volume of about 30 cu. ft. To achieve the same 
effort with a sensible heat storage medium would require about 10 
times that volume. In the final task, technological barriers which 
limit the practical applications of cool storage systems were identi- 
fied and R and D recommendations made. 


51936 (N—77-12510) Thermal energy storage material thermo- 

perty measurement and heat transfer ae Tye, R.P.; 

4 ais, A.O. (Dynatech R/D Co. , Cambridge, 

Mass. (USA)). 11 Aug : 1976. Contract NAS3-19716. ‘98p. (NASA- 
CR—135098; REPT—1503). NTIS, PC A05/MF AO1. 

The thermophysical properties of salts having potential for 
thermal energy storage to provide ing energy in conventional 
electric utility power plants were investigated. power plants 
studied were the pressurized water reactor, boiling water reactor, 
su itical steam reactor, and high temperature gas reactor. The 
salts considered were LiNOs, 63LiOH/37 LiCl eutectic, LiOH, = 
Na2B,O;. The thermal conductivity, specific heat pace 
heat of fusion), and density of each salt were for ; 
temperature range of at least + or - 100 K of the measured — 
point. Measurements were made with both reagent and 
grades of each salt. 


51937 (ORNL/MIT—21 A Modeling of heat transfer 
ice-water storage reservoir and its surroundings. Wilson, S.R.; Re Quarts 
H.F.; Markeloff, R.G. (Massachusetts Inst. of Tech., Oak Rid 

Tenn. (USA). School of Chemical Practice). 23 A 
1975. Contract W-7405-ENG-26. 75p. Dep. IS, PC A0S5, 
AOl. 

Heat transfer between an ice-water storage reservoir and its 
surroundings was examined. Numerical solutions were obtained for 
various steady states using a computer program, "HEATING4”. 
Analytical solutions for the transient side, bottom, and top of the 
reservoir were obtained after several major simplifying assumptions 
were made. From the numerical solutions, the effects of ambient air 
temperature and proximity of water surface to reservoir support 
beams and insulation on heat transfer were ascertained. 


51938 Method and apparatus for 


thermal energy storage. Gruen, 
D.M. (to Energy Research and Development Administration). US 


Patent Application 605,960. 19 Aug 1975. 13p. 


A method and 
thermal energy to 


for storing energy by converting 
isd to deasiocoemaempaeel in which a firs: 

metal hydride is heated to dissociation liantinn tote 
gas which is compressed a second metal to 
ale coend ened & sase wile schenaine thauma energy. Cool- 
ing the first metal whi wasming Ge susan ental Spailie 4 
dissociation temperature will reverse the flow of h: gas back 
to the first metal, releasing additional thermal energy method 
ond apperaten are partiouladly eset Ger Gee ehemuas aad Gntnaaeh 
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of thermal energy from solar heat sources and for the utilization of 
this energy for space heating purposes, such as for homes or offices. 


51939 Heat L. (to Wittre Haustech- 


storage element. Kummer, 
nik G.m;b;H.). German(FRG) Patent 2,423,570/A/. 20 Nov 1975. 
4p. (In German). 
1 tab. 


The claim relates to a storage element of cast basalt as it is 
used for heat storage devices. The method of manufacture consists of 
raw basalt being heated to at least its minimum melting temperature, 
pouring it into a casting form and leaving it there until solidification. 


51940 Steam-tight and heat-insulating, floating cover for the 
water surface of large thermal energy accumulators. Schoell, G. 
German(FRG) Patent 2,518. "925/A/. TL 11 Nov 1976. 7p. (In German). 
2 figs. 
A steam-tight and heat-insulating floating cover for the water 
surface of large thermal energy accumulators is made of a carpet-like 
tissue woven of thin foil strips (warp) and air-filled foil tubes (weft). 


51941 trol equipment for loading of heat accumulators. (to 
ASK Au = ee K.G.). *German(FRG) Patent 1,56,353/B/. 
11 Nov 1976. 3p. (In German). 

1 fig. 

The loading equipment has a regulator which is controlled by 
the temperature sensors. One sensor determines the external tem- 
perature, and the other the remaining quantity of heat in the storage 
oven. An amplifier is connected to the external temperature sensor 
which acts on the servo-component influencing the regulator. 


51942 Control equipment for simultaneous loading of several heat 
accumulators, accumulators using electric current as energy 
carrier, with thermal energy during low tariff periods. Freundlieb, H. 
(to Tekmar Angewandte Elektronik G.m.b.H. und Co). 
German(FRG) Patent 1,554,735/B/. 18 Nov 1976. 5p. (In German). 

1 fig. 

The control quantities of the load control unit are the ambient 
temperature and the residual heat in the storage unit. Control is 
carried out by a central control unit in which the rotational resistor 
driven by a clock and the resistor of the ambient temperature 
antenna are connected in series with the constant resistor. Connected 
with the control unit is a load control which is influenced by the 
control voltage of the control unit and is also connected with a 
residual heat antenna for each storage device. 


51943 Thermal energy storage oven. Haas, H.; Fischer, K. (to 
Licentia Sete Vereainans ch m.b.H.). German(FRG) Patent 
1,964,477/B/. 25 Nov 1976. 5p. (In German). 

3 figs. 

A thermal energy storage furnace is described which, due to 
its simple and space saving construction, makes quiet and even 
heating of the incoming air possible to any chosen temperature. 
According to the invention, this takes place by having the fresh air 
suction duct below the equipment housing and having an opening 
below to the air duct. The upper end of the air Gust hen 
— can be closed by means of a flap. The flap is controlled by a 
thermostat. 


51944 Heat storage core for heat accumulators and method 
fabrication. Kruse, D. (to Krupp-Koppers G.m.b.H.). German(FRG) 
Patent 2,218,379/B/. 25 Nov 1976. 5p. (In German). 

1 fig.; 1 tab. 

The heat storage core consists of 3 different materials: olivine 
(50-60%) and crude iron (40-50%). The manufacture is carried out 
by 5 the pieces of olivine as densely as possible into a cast 
closable 1 sides. The molten crude iron is then poured into the 
remaining aie in the cast, filling the latter out. 


51945 Rock channel heat storage. Werner, F.D. US Patent 
4,024,910. 24 May 1977. Filed date 21 May 1975. 10p. 

The invention relates to a heat or cold sto’ system utiliz- 
ing a plurality of channels dug directly into the and filled with 
rocks which are used to absorb heat or cold for storage, a of 
— —— being the rocks themselves and a (usually much ) 

the adjacent earth. Conduit connections are provided for 
at eat or cold to the rocks. 


51946 Combination heat absorber and heat storage system. 
Soate, H.B. US Patent 4,026,270. 31 May 1977. Filed date 6 Jan 

P- 

A brine tank similar to that used in an ice plant is used to 
store heat added to a thin sheet of water by the sun and/or ambient 
air. The stored heat is removed from the water by a heat pump for 
space heating. Water in containers in the brine may, on occasion, 
furnish its heat of fusion to the evaporator of the heat pump. In hot 
weather a rev valve causes the erstwhile evaporator to become 
the condenser to transfer heat to the brine. This heat is then 
dissipated by the water when it is sprayed onto the roof. 
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BATTERIES 
REFER ALSO TO CITATION(S) 52342, 52343, 52652 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 52116 


51947 (AD-A—037215) Research and development in the glass 
pathy: artes tre > Semi-annual technical report. Levine, C. 
(Dow Chemical U.S.A., Walnut Creek, Calif.). 1 Jul 1976. Contract 
mee yo 2p. NTIS, PC A02/MF AO1. 

foll jowing topics are considered: technical problems; gen- 
eral methodo! ssobaseal results; implications for further re- 
search; causes 0 cell de; tion; testing of cells and evaluation; and 
back-up for cell fabrication and assembley. 


(AD-A—037216) Research and development of the glass 
fiber sodium. Levine, C. (Dow Chemical U.S.A., Walnut Creek, 
Calif.). 6 Oct 1976. Contract DAHC15-73-C-0254. Sip. NTIS, PC 
A04/MF A0O1. 

Development work in the sodium—sulfur rechargeable cell 
which uses the walls of fine hollow giass fibers as the electrolyte has 
led to much longer lasting cells capable of thousands of deep and 
rapid cycles. The longest lived multifiber cell to date, cycling at 
over 90% depth, has undergone over 2300 cycles in 92 days and is 
still in operation. This cell should be capable of over 220 watt hours 
per kg. Cell life is shortened by certain impurities in the Na, by 
nonfused tubesheets, and by fibers weakened during processing. 
Removal of these harmful effects, problems in scaling up cell size, in 
developing a metal case for the cell, in thermal cycling, and in 
fabrication of the cell parts are described. 


51949 (CONS/1205—1) Engineering study of a 20 MW lead— 
acid battery energy storage demonstration plant. Final ~"* for the 
period ending Octo October 1976. (Bechtel Power Corp., San Francisco, 
Calif. (USA)). Oct 1976. Contract EY-76-C-03-1205. 226p. Dep. 
NTIS, PC All/MF AOl. 

The Research and Engineering Operation of Bechtel Corpo- 
ration conducted an engineering study of a 20-MW lead—acid 
battery energy storage demonstration plant. Ten alternative designs 
were evaluated. Basically, the configurations pro} for the dem- 
onstration plants are those of the mature plants which would follow. 
The designs of the individual plants are based on the cell designs and 
the means used to house the cells. Initially, pro) cell designs 
from five manufacturers were considered. To conform with the level 
of effort allowed for this engineering study, two manufacturers’ cells 
(one open-tank and one sealed cell design) were selected by 
ERDA and Bechtel as being representative. These designs formed 
the basis for the detailed evaluation conducted in this study. The 
plant and battery configurations evaluated in the study are a large 
open-tank cell, configured in rows and housed in four buildings; a 
sealed cell, configured in « single layer of close packed rows in a 
single building; a sealed cell, configured im a three-tiered arrange- 
ment in a single building; and a sealed cell, configured with groups 
of cells housed in weatherproof modules and placed outdoors. 

fe ee costs based on these mature plant costs show 
load-leveling plants are generally not economically com- 
petitive with the psc 3 sa when no consideration is given A their 
other possible benefits to the power system. However, application of 
credits (¢.g., transmission line or spinning reserve credits) can make 
such plants economically competitive with gas turbine peaking units 
in specific situations. 46 hounk 25 tables. (RWR) 


51950 Method of preparing an electrochemical cell in 
state. Shimotake, H.; Bartholme, L.G.; Arntzen, J.D. (to Energy 
Research and Development Administration). US Patent 4,006,034. 1 
Feb 1977. Filed date 11 Mar 1976. 10p. 
yt ae 746. 
_ ; - a electrochemical Be. » sont bled in an un- 
c state for preparation of a lithium alloy—transition metal 
sulfide cell. The negative electrode includes a material such as 
aluminum or silicon for alloying with lithium as the cell is charged. 
The positive electrode is prepared by bl particulate lithium 
sulfide, transition metal powder, and electrolytic salt in solid phase. 
The mixture is simultaneously heated to is goer in excess of 
the melting point of the electrolyte and onto an electrically 
ee en ee, plaque is assembled as a 
fim electrode within the cell. During the first charge cycle 
jum alloy is formed within the negative electrode and transition 
metal sulfide, such as iron sulfide, is produced within the positive 
electrode. 2 figures, 2 tables. 


51951 Battery construction. McDowall, W.L. (to Dunlop Aus- 
tralia Ltd.). US oe 4,022,951. 10 May 1977. Priority date 25 Nov 


1974, oo ~ ; init aha 
comprises a ity of frames, each 
authinnuie ten A ce ee 
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frames are assembled and secured together in a stacked formation so 
that the perimeter portions of the frames form the top, bottom, and 
two opposite sides of the battery, and the divisions in the frames 
form cell partitions. Each frame is pasted with active material to 
form plates, with adjacent plates in each frame being of opposite 
polarity and adjacent plates in each frame being of opposite polarity 
and adjacent plates in adjoining frames also being of opposite polar- 
ity. Electrolyte-porous separator material is provided between adja- 
cent plates in adjoining frames. 7 figs. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 52371 


51952 (CONF-770531—1) Electrochemistry of lithium/metal 
sulfide and calcium/metal sulfide cells using molten salt electrolytes. 
Steunenberg, R.K.; Roche, M.F. (Argonne National Lab., IIl. 
(USA)). 1977. Contract W-31-109-ENG-38. 24p. Dep. NTIS, PC 
A02/MF AOl. 

From Meeting of the Electrochemical Society; Philadelphia, 
Pennsylvania, United States of America (USA) (8 May 1977). 

The electrochemical properties of lithium/LiCI—KCI/metal 
sulfide and caicium/LiCI—KCl—CaClz/metal sulfide cells are de- 
scribed. These cells, which operate at about 700 K, employ interme- 
tallic compounds (rather than elemental lithium or calcium) as their 
negative electrodes; the positive electrodes are usually iron sulfides, 
but a variety of other transition metal sulfides have also been tested 
in lithium cells. The cells with the highest power characteristics are 
based on the LiAl/FeS: couple. This couple appears to be limited 
only by ohmic losses. A statistical model is required, however, to 
account for the variation in cell polarization with utilization of the 
electrodes. Results of a variety of metallographic and cyclic voltam- 
metry studies are also described. 8 figures, 3 tables, 47 references. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 51950 
51953 (AD-D—003476) Digital amp-hour monitor. Privee, J.A. 


(Environmental Protection Agency, Denver, Colo. (USA)). 13 Jul 
1976. 53p. NTIS, PC A04/MF AO1. 


An amp-hour monitor is provided to determine the power 
expended by a marine battery power supply system. Digital process- 
ing circuitry monitors a selected battery system and provides a 
readout of the power expended using a digital display. Additionally, 
a display of on-line current being drawn from the individual battery 
packs is displayed. 


51954 (CONF-770531—4) Effects of metal additives on the per- 
formance characteristics of lithium—aluminum alloy electrodes. 
Vissers, D.R.; Anderson, K.E.; Mrazek, F.C. (Argonne National 
Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 12p. Dep. 
NTIS, PC A02/MF AOl1. 

From Meeting of the Electrochemical Society; Philadelphia, 
Pennsylvania, United States of America (USA) (8 May 1977). 

lid lithium—aluminum alloy electrodes have shown a great 
deal of promise for meeting the performance requirements of nega- 
tive electrodes in lithium/metal sulfide batteries for stationary 
energy storage and for electric vehicle propulsion. In an effort to 
improve the performance of the lithium—aluminum alloy electrode, 
investigations were conducted to determine the effect of various 
metal additives (tin, lead, copper, and indium) on the performance 
and cycle life (capacity retention) of these lithium—metal alloys. 
The electrodes were characterized by measuring the achievable 
capacity densities as a function of current density and number of 
cycles. The addition of 5 wt percent copper, 5 wt percent tin, or 10 
wt percent lead did not markedly improve the cycle life of the 
lithium—metal alloy electrode; however, the tin additive improved 
the performance of the electrode during its first 100 cycles. In 
contrast, the addition of indium at the 3.9 wt percent level markedly 
improved the cycle life. The capacity decline of the Li—Al—3.9 wt 
percent In alloy was less than 0.01 percent per deep cycle, which 
compares with about 0.06 percent per deep cycle for the binary Li— 
Al alloy electrode. Preliminary studies of the indium additive at the 
1 wt percent level also look very promising. Postoperative photomi- 
crographic examinations of the active material in the lithium—metal 
alloy electrodes suggest that the indium additive results in a more 
dendritic-like material than that in the binary Li—Al alloy elec- 
trodes. 1 figure, 6 tables. 


51955 (CONF-770531—5) Calcium/iron sulfide secondary cells. 
Preto, S.K.; Ross, L.E.; Martin, A.E.; Roche, M.F. (Argonne Na- 
tional Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 13p. 
Dep. NTIS, PC A02/MF AO1. ; 
From Meeting of the Electrochemical Society; Philadelphia, 
Pennsylvania, United States of America (USA) (8 May 1977). 
Studies of calcium intermetallic compounds for use as nega- 
tive electrodes in molten-salt calcium/iron sulfide cells are de- 
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scribed. The binary intermetallics of Ca with Al, Mg, and Si did not 
have acceptable performance characteristics, but the ternary Ca— 
Mg—Si intermetallic performed satisfactorily in cell tests. These 
calcium cells are being developed for stationary-energy-storage and 
electric-vehicle applications. 6 figures, 2 tables. 


51956 (N—77-10639) Evaluation of inorganic/organic separators. 
Final report. Donnel, C.P.I. (Yardney Electric Corp., Pawcatuck, 
Conn. (USA). Electric Div.). Oct 1976. Contract NAS3-18530. 20p. 
(NASA-CR—135108). NTIS, PC A02/MF AO1. 

Thirty-six (36) experimental 40AH sealed silver-zinc cells 
were constructed during phase I of this two (2) phase program. 
These cells were divided into six (6) groups of six (6) cells each. 
Each group of six (6) cells was evenly divided into two batches of 
three (3) cells each. Groups 1 through 4 each featured a different 
inorganic filler material in the slurry used to coat the separator 
substrate. Groups 5 and 6 featured an alternate method of separator 
bag construction. With the exception of the various tor materi- 
als, the parts and processes used to produce these thirty-six (36) cells 
were the same as those used to make the HR40-7 cell. The two (2) 
batches of cells in each cell group differed only in the lots of 
solutions and other separator slurry components used. Each cell was 
given two formation charge/discharge cycles prior to being shipped 
to NASA Lewis Research Center. Phase II of the program consisted 
of constructing another thirty-six (36) 40AH experimental cells in six 
(6) groups of six (6) cells each. Each group was distinguished by the 
type of precoated separator material used to fabricate separator bags. 
A new method of separator bag construction was used in this phase 
of the program. These cells were given two (2) formation cycles and 
shipped to NASA Lewis Research Center. 


51957 (N—77-12511) Method and apparatus for reconditioning — 
nickel—cadmium batteries. Kapustka, R.E. (National Aeronautics 
and Space Administration, Huntsville, Ala. (USA). George C. Mar- 
ry Space Flight Center). 24 Nov 1976. 13p. NTIS, A02/MF 
AOl. 

A method and apparatus for reconditioning batteries are 
described which can be applied in reconditioning nickel—cadmium 
batteries in outer space. A dc—dc converter monitors the output of 
each cell of a Ni—Cd battery through the use of N low voltage 
outputs connected in parallel to the converter. The open circuit 
output voltage of each of these outputs is less than the battery cell 
voltage. Because each output consists of two rectifier diodes, the cell 
voltage will normally reverse bias (turn off) the two diodes in each 
output. If, however, the cell voltage falls below the voltage of its 
corresponding output, the voltage from a transformer winding in the 
converter would forward bias the diodes and would assume the load. 
This would prevent the cell from reaching zero voltage and revers- 
ing its polarity during normal operation or reconditioning. 


51958 Thermal battery. Bush, D.M.; Nissen, D.A. (to Energy 
Research and Development Administration). German(FRG) Patent 
a 18 Dec 1975. 13p. (In German). 

igs. 

To avoid failure of thermal batteries containing calcium 
anodes which could be caused by short circuit of the conducting 
electrodes, the calcium anode is provided with a coating of Ca(OH)2 
of between 0.01 to 0.1 mm thick, which is produced by an oxidizing 
atmosphere saturated with steam on the surface of the calcium 
anode. 


51959 Equipment for the catalytic recombination of hydrogen and 
oxygen gases produced in accumulators. Nann, E. (to 
Accumulatorenfabriken Wilhelm Hagen A.G.). German(FRG) 
Patent — 26 May 1976. 17p. (In German). 

igs. 

The invention deals with closing devices (so-called catalyst 
stoppers) of secondary batteries which work with aqueous electro- 
lytes. These stoppers are constructed in such a manner that they free 
the stoichiometric hydrogen—oxygen mixtures, occuring especially 
during recharging, which are recombined to steam on granular 
catalysts. The steam condenses on the inner wall of the —. The 
condensed water flows back into the electrolytes so that the latters’ 
concentration remains constant. The particular characteristics of this 
invention are found in the optimum arrangement and construction of 
all components of the closing device. This guarantees a high oper- 
ational safety and a practically quantitative hyrogen—oxygen re- 
combination. 


51960 Studiés of more rapid electroforming of lead storage bat- 
tery plates with current which changes polarity. Penchev, P.; Gishin, 
S. Elektrotekhnika; No. 2, 45-46(1977). (In Russian). 

A method was developed for electroforming lead storage 
battery plates with direct current of periodically ees ee 
Current pulse length in the forward direction is 3 min , in the 
reverse, 25 s. Varying the polarity of the current leads to a reduction 
of the internal resistance of storage battery plates, and thus creates 
good conditions for homogeneous electroforming of the active mass, 
which then exhibits better mechanical properties, and results in a 
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reduction in consumption of the electrical energy required for form- 
ing the plates. Studies demonstrated that varying the polarity of the 
forming current leads to considerable reduction of the time for the 
electrochemical process and to an increase in the beta modification 
of PbO2. The new method was tested using a commercial unit. In 
forming be by the new method, current density increased by a 
factor of 3.48 and the time for forming plates was reduced by a 
factor of 3.6. X-ray crystallographic analysis of positive age 
showed the content of beta-PbO: to be 68 to 89 percent with the 
new method, as opposed to 38 to 48 percent in control tests. There 
was thus an increase in the yield of the modification with the higher 
energy capacity. Rejects were reduced from 5.9 to 12.7 percent to 
0.43 to 2.3 percent with the new method. Plates were also tested for 
charging time, rated capacity, and service life. Service life tests 
showed that plates formed by the new method last 25 percent 
longer. The advantages of the new method are as follows: The 
process of electroforming plates is shortened by approximately 70 
percent; a 15 to 20 percent savings of electrical energy is realized; 
batteries are improved consider- 


the pen parameters of storage 
the performance rating of storage batteries are higher. 3 


ably; an 
tables. 


51961 Method of preparing a negative electrode including lithium 
alloy for use within a electrochemical cell. Tomczuk, Z.; 
Olszanski, T.W.; Battles, J.E. (to Energy Research p- 
ment Administration). US Patent 4,011,372. 8 Mar 1977. Filed date 9 
Dec 1975. 6p. 

PAT-APPL-639, 133. 

A negative electrode that includes a lithium alloy as active 
material is prepared by briefly —— a porous, electrically 
conductive substrate within a melt of the alloy. Prior to solidifica- 
tion, excess melt can be removed by vibrating or otherwise manipu- 
lating the filled substrate to expose interstitial surfaces. Electrodes 
such as solid lithium—aluminium filled within a substrate of metal 
foam are provided. 1 figure, 1 table. 


51962 Uncharged positive electrode composition. Kaun, T.D.; 
Vissers, D.R.; Shimotake, H. (to Energy Research and Development 
Administration). US Patent 4,011,373. 8 Mar 1977. Filed date 29 Apr 


1976. 8p. 
AT-APPL-68 1,649. 

An a positive-electrode composition contains partic- 
ulate lithium sulfide, another alkali metal or alkaline earth metal 
compound other than sulfide, e.g., lithium carbide and a transition 
metal powder. The composition along with a binder, such as electro- 
lytic salt or a thermosetting resin, is applied onto an electrically 
conductive substrate to form a plaque. The plaque is assembled as a 
positive electrode within an electrochemical cell opposite to a nega- 
tive electrode containing a material such as aluminum or silicon for 
alloying with lithium. During charging, lithium alloy is formed 
within the negative electrode and transition metal sulfide such as 
iron sulfide is produced within the positive electrode. Excess nega- 
tive electrode capacity over that from the transition metal sulfide is 
provided due to the electrochemical reaction of the “other than 
— alkali metal or alkaline earth metal compound. 2 figures, 1 
table. 


51963 Porous carbonaceous electrode structure and method for 

electrochemical cell. Kaun, T.D. (to Energy Research and 
Development Administration). US Patent 4,011,374. 8 Mar 1977. 
Filed date 2 Dec 1975. 12p. 

PAT-APPL-636,882. 

Positive and negative electrodes are provided as rigi Tous 
carbonaceous matrices with particulate active material fixedly em- 
bedded. Active material such as metal chalcogenides, solid alloys of 
alkali metal or alkaline earth metals along with other metals and 
their oxides in particulate form are blended with a i 
resin and a solid volatile to form a paste mixture. Various electrically 
conductive powders or current collector structures can be blended 
or embedded into the paste mixture which can be molded to the 
desired electrode shape. The molded paste is heated to a temperature 
at which the volatile transforms into vapor to impart porosity as the 
resin begins to cure into a rigid solid structure. 2 figures, 3 tables. 


51964 Zinc electrodes for secondary batteries. Charkey, A. (to 
Energy Research Corp.). US Patent 4,022,953. 10 May 1977. Filed 
date 22 Aug 1975. 8p. 

__ Electrodes containing zinc active material include a cadmium 
additive ing adherence of the electrode for zinc electrore- 
duced from the solid zinc compound state or deposited thereon from 
electrolytes. Zinc alkaline batteries employing such exhib- 
it extended discharge—recharge cycling capacity. 2 figs. 


APPLICATIONS 


REFER ALSO TO CITATION(S) 51949, 52324, 52328, 52329, 
52333, 52335, 52339, 52340, 52341, 52348, 52353, 52354, 52358, 
52361, 52362, 52365, 52367, 52368, 52371, 52373, 52378, 52379, 
52380, 52385, 52388. 52389, 52393, 52394, 52397, 52400, 52401, 52403 
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51965 (ERDA/NASA/1011—77/3) New batteries and their 
impact on electric vehicles. Schwartz, H.J. (National Aeronautics and 
Space Administration, Cleveland, Ohio (USA). Lewis Research 
Center). 1977. Contract EX-76-A-31-1011. 16p. (NASA-TM-X— 
73672). Dep. NTIS, PC A02/MF AOl1. 

The builder of an on-the-road electric vehicle (EV) has no 
problem in selecting a battery today because he has little choice. For 
small vehicles he must use a lead-acid golf car battery, while for a 
larger vehicle he may choose the heavier but more durable industri- 
al-type lead-acid battery. This situation is changing rapidly. The 
technical literature is filled with recent papers recounting advances 
in one battery type or another. Each new battery offers a different 
combination of energy density (which defines the range capability of 
the vehicle), power density (which relates to the acceleration capa- 
bility), cycle life, and cost (the battery economic ). To an 
EV manufacturer, this flood of data raises two questions: (1) how do 
I evaluate the various candidates for my job and (2) when can I 
expect a new battery to be ready for my vehicle. This paper suggests 
answers to these questions. 6 figures, 3 tables. 


ENERGY MANAGEMENT AND POLICY 


51966 (LLL-MISC—2675(Rev.1)) Energy and resource plan- 
ning: report abstracts. Borg, I.Y. (ed.). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 27 Apr 1977. Contract W-7405- 
ENG-48. 16p. Dep. NTIS, PC A02/MF AOI. 

This document contains 44 chronologically arranged abstracts 
of reports written by the Energy and Resource Planning Group of 
the Lawrence Livermore Laboratory from November 1973 to Janu- 
ary 1977. Subjects covered include energy, resources and resource 
development, transportation, and biological resources/fuels. 


51967 (UCRL—79558) Some approaches to transferring Federal 
technology to state and local governments: the Lawrence Livermore 

experience. Miller, C.F. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 2 Jun 1977. Contract W-7405- 
ENG-48. 12p. (CONF-770612—1). Dep. NTIS, PC A02/MF AOl. 

From National symposium on utilization of people-related 
research, develo it, test and evaluation; San Diego, California, 
United States of America (USA) (14 Jun 1977). 

In August 1975, LLL began a one-year experiment to test 
methodologies of meg transfer to state and local governments 
with the state of Hawaii. Results are reported and a similar experi- 
ment with the state of Arizona is presently in progress. The most 
important conclusions are the following: (1) ae transfer 
activity must be a full-time, fully funded, and directed effort on the 
part of the technology source; (2) without active, informed, and 
enthusiastic technology receptors in the state and local government, 
transfer efforts will fail; (3) technology transfer agents, in the field or 
in the office, must have access to a broadly based body of technical 
information and experience, such as The Federal Laboratory Con- 
sortium for Technology Transfer; (4) these agents must have the 
freedom and the motivation to aggressively seek opportunities and to 
respond satisfactorily and in a timely manner to all requests for 
assistance; (5) person-to-person contacts, over a long period of time, 
between sources and —- in the field are essential; (6) merely 
providing information in form of reports is usually not sufficient 
to effect transfers; often, additional development work (tailoring a 
solution to a problem) and/or training the receptor in the use of a 
technical fix is required; (7) transfer of a technology will be complet- 
ed when the technology becomes generally accepted practice, or 
when the chief officer of a governmental unit routinely assesses 
available technology when presented with a problem, or when the 
technology is y available in the marketplace; and (8) transfer of 
Federal technologies to state and local governments is an integrating 
process, involving considerable effort on the part of the receptor as 
well as the source and sometimes involving assistance from other 
sources, receptors, or technology “brokers”. 


51968 National energy forum four: energy and the public; infor- 
mation and concerns. Washi nm, DC; American Petroleum Insti- 
tute (1976). 198p. (CONF-7606150—). 
From 4. national energy forum; Washington, District of Co- 
lumbia, United States of America (USA) (21 Jun 1976). 
eee by the U.S. National Committee of the Wold 
Energy erence. 


The principal objective of the Forum is to present a realistic 
assessment of the erergy problems facing the USA and the world 
and to learn how various sectors of the USA view the problem. 
There were six main sessions of the forum, namely: Energy Re- 
sources and Technology (6 papers); Energy Economics (2 papers); 
Industry and Consumer Conservation Effectiveness (3 papers); Cali- 
fornia Atomic Energy Moratorium: Projection and Analysis (1 


Gane tens te 
er Energy Concerns (4 papers). The welcome, 
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dinner, and closing Lamnomaee are also included. The 1975 forum 
examined costs, capital needs, and capital availability. (MCW) 


51969 Energy in Orange County. Hillsborough, NC; Orange 
County Energy Conservation Task Force (1976). 49p. (NP—22212). 
; This report describes three major aspects of Orange County’s 
involvement with ee first, the relationship of county to national 
and world resources of energy; second, the flow of energy into the 
county, its cost, and its ultimate use in the varicus sectors of the 
county; and finally, how energy flow can be affected by action of 
local governing bodies. A summary of the observations is made: the 
industrialized minority of the world’s population accounts for most 
of the annual use of energy, specifically, the U.S.; Orange County 
has no primary energy sources within its boundaries; more than half 
of the energy consumed on behalf of Orange County citizens is 
expended elsewhere because there is little industry in the county and 
the major a are across the county line; forty percent 
of the energy reaching Orange County is used to power automobiles; 
energy costs have escalated sharply in edge four years; the 24,000 
households in Orange County spend $29,000,000 directly for energy; 
and city and county school expenditures in 1974-75 amounted to 
$40.00 per student. The Orange County Energy Conservation Task 
Force submitted many suggestions for action. Energy use in Orange 
County was divided according to the University of North Carolina, 
residential energy, agriculture, industrial and commercial sectors, 
and transportation. (MCW) 


51970 Energy in focus. Basic data. Washington, DC; Federal 
Energy Administration (1977). 13p. 

This brochure presents tabulated data on U.S. energy produc- 
tion, consumption, and prices. These statistics reflect a number of 
energy trends in the United States for the past 25 years. General 
energy data include domestic consumption per capita by source; 
historical energy consumption patterns; domestic energy consump- 
tion by type of fuel, by economic sector, and by per capita by 
source; and total domestic energy production. Detailed data are 
compiled for petroleum, natural gas, coal, nuclear energy, and 
generation by source. Data on crude oil, motor gasoline, natural gas, 
and coal prices are included. (MCW) 


51971 Purpose of energy education. Baird, T.M. (Pasco County 
Schools, FL). Aware; No. 79, 13-15(Apr 1977). 


The author outlines six objectives of energy education in its 
broadest sense. These are, namely, to create an awareness that: (1) 
the values one holds affects the way one consumes energy; (2) 
energy is basic to all living processes; (3) energy is needed for our 
society to function; (4) the use of energy can have a detrimental 
effect on the environment; (5) our society is seriously depleting the 
energy sources on which it most depends; and (6) we need to 
conserve our energy resources and seek alternatives to the resources 
presently used. An organization, e.g., a utility, may concentrate on 
only one or two of the objectives listed, exclude others, and be very 
selective in the information delivered. The curriculum developer 
should give attention to all six. The irony is that since the OPEC 
embargo, objectives 3 to 6 are a lot closer to being achieved, 
especially by the adult population. Yet objective 1 is far from being 
fully realized. A great deal of specific information can be taught to 
supplement and attain the basic goals of energy awareness. Through- 
out, a positive approach should predominate. A gloomy future of 
shortages is not an attractive thought; while doomsaying warnings 
are out of place for the optimistic gradeschool child. Besides, what is 
at first perceived as a crisis, may later become an opportunity. One 
can easily recount times in history when our country has been in a 
difficult situation. With effort, and time, the nation has usually 
resolved the crisis and often been stronger as a result. The same is 
likely to be true of our energy problems. (MCW) 


SYSTEMS STUDIES AND TOTAL ENERGY 


REFER ALSO TO CITATION(S) 51144, 51233, 51373, 52018, 
52020, 52072, 52096, 52098, 52209, 52229 


51972 (FE—2442-1) Application of near-term fossil 
to the energy supply/demand profiles of the U.S. states and 
(Systems Consultants, Inc., Washington, D.C. (USA)). Jan 1977. 
Contract EX-76-C-01-2442. 186p. Dep. NTIS, PC A09/MF AOI. 
The being | conclusions emerge from this study for the 
Office of Program Planning and Analysis, ERDA/Fossil Energy: 
Based on energy supply and utilization, the five regions with the 
most critical energy problems, in order of severity, are: the North 
Central, the West South Central, the Middle Atlantic, the South 
Atlantic and New England. The following near-term technologies 
appear to offer the widest application and are most likely to have a 
major impact on the supply/demand energy characteristics of the 
regions: Direct combustion of coal in atmospheric fluidized beds; 
low-Btu gas from coal for power generation and combined cycles; 
power plant technology; high-Btu gasification in entrained and flui- 
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dized beds; improved railroad coal-handling facilities; direct combus- 
tion by fuel substitution; low-Btu gas for process heat; improved 
underground and surface coal extraction techniques; coal slurry and 
coal-gas pipeline transport systems; and conservation in the residen- 
tial/commercial and vehicular eye pts sectors. Transportation 
systems (e.g., railways, pipelines, ips) are vital linkages between 
the fossil energy supply centers and fossil energy demand facili- 
ties. ERDA's programs should consider energy in a total systems 
sense, including transportation s as well as supply and demand 
technologies. — — the — = << — is 
necessary. The elasticity o! ice oO} gas petro- 
leum products should be studied. Significant changes in the utiliza- 
tion patterns could occur if the prices of the various fossil fuels were 
coordinated. Direct combustion and low-Btu gasification of coal 
could help alleviate this problem. Other recommendations involve 
new regional divisions with compatible energy supply, demand and 
utilization characteristics and increased contacts and direct i 
relationships between ERDA representatives and state energy offi- 
cials. (LTN) 


51973 (SAND—77-0489) Approach for evaluating alternative 
future energy systems: a dynamic net energy analysis. Mitchiner, J.L.; 
Dugan, V.L.; Varnado, S.G. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). May 1977. Contract EY-76-C-04-0789. 34p. Dep. NTIS, PC 
A03/MF A0O1. 

Realistic analysis of future energy systems is a difficult, but 
crucial, component of assuring future energy supplies. The proce- 
dure proposed in this is a dynamic, net energy assessment that 
is a resource-based method for evaluating future — systems. 
The model is system, site, and application specific is equally 
applicable to general system characterizations and specific desi 
The implications of possible resource and societal constraints on 
energy development are investigated. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 50667, 51789, 51995, 52014, 
52018, 52021, 52026, 52034, 52050, 52052, 52053, 52054, 52056, 
52059, 52065, 52066, 52073, 52081, 52092, 53031 


51974 (AED-Conf—77-002-002) Spatial and boundary problems 
in planning energy facilities for regional economic development. Cum- 
berland, J.H. (Maryland Univ., College Park (USA)). 1977. 1lp. 
(CONF-770223—1). of Maryland, College Park. 

From ENVITEC —— Dusseldorf, German, Federal Re- 
public of (F.R. Germany) (7 Feb 1977). 3 

This paper addresses the problem of determining the optimal 
quantity, technical mix, and Es po location of energy facilities in a 
hierarchical system of political units. The objective of the solution is 
to maximize some index of economic and general human welfare 
subject to a set of economic constraints on resource availability, 
ecological constraints on environmental capacity, and regional pref- 
erences for environmental quality in relation to economic develop- 
ment. The most widely used corrective measure for ing ad- 
verse pollution impacts is the establishment of environmental regula- 
tions and standards. Economists recommend the use of corrective 
emission charges, and somewhat less efficiently, a 
for reduction of pollution. In cases where environmental impacts 
flow across political boundaries so that there is unequal distribution 
of the benefits and costs of energy facilities, the problem of designing 
an efficient and equitable set of corrective measures is quite complex. 
This paper recommends the design of an economic-environmental 
policy that would include minimum national environmental stan- 
dards, achieved primarily through imposition of emission charges, 
with provision for sub-national regions to impose additional sur- 
charge taxes that would reflect local regional preferences for envi- 
ronmental quality in relation to economic development. The propo- 
sition is advanced that a generalized set of corrective taxes on 
detrimental externalities based upon national standards with local 
variations would help in oe simultaneously the problem of 
the correct rate of economic development, the appropriate mix of 
economic output, and the optimal location for energy and other 
economic activities. 


§1975 (BNWL-SA—5703) Methodology for assessment 
of Northwest energy developments over the next years, Erickson, 
L.E.; Currie, J.W. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). 1976. Contract EY-76-C-06-1830. 18p. Dep. NTIS, 
PC A02/MF AOI. 

A large-scale dynamic simulation model is being constructed 
for ERDA to help assess impacts of energy-related developments 
through the year 2025 in six northwestern states (Washington, 
Oregon, Idaho, Montana, ype and Alaska). Submodels being 
built at Battelle-Northwest deal with air and water quality, land use, 
bioproductivity, demography, social and psychological im and 
the central energy-economic components. The structure of the latter 
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submodel is discussed in this paper. This energy-economic submodel 
is currently expected to contain the following components: a region- 
al economic model, an energy demand component, an energy supply 
system, an energy market clearing process, an energy production 
and consumption accounting and/or energy balance, and the pro- 
duction of externalities at all levels of energy exploration, extraction, 
processing, distribution, and consumption. These components are 
now in varying stages of omen tion and implementation. 
Energy demand will be estimated using econometric relationships 
for total energy demand and market shares by the various fuels in 
each consumption sector (residential and commercial, industrial, and 
transportation). The energy supply system is being simulated using a 
systems dynamics framework. This approach allows the explicit 
treatment of the dynamic lags which are always present in the 
capital intensive supply system. A linear programming algorithm is 
used to balance regional production (subject to capacity constraints), 
. imports, and exports. Energy production and consumption figures 
for the various fuels will be summed to output an energy balance for 
the region in each future time period. 


51976 (EPRI-ES—116) Quadratic programming analysis of 
energy in the United States economy. Final report. Glassey, C.R.; 
Benenson, P. (California Univ., Berkeley (USA)). Dec 1975. Con- 
tract W-7405-ENG-48. 83p. Dep. NTIS, PC A05/MF AO1. 

This report describes an extension of the linear programming 
input-output model of the U.S. economy —— y the Law- 
rence Berkeley Laboratory and the Operations Research Center. 
The most significant feature of this extension is the inclusion in the 
model of the elasticity of demand for various commodities. The 
model is greatly simplified by aggregating to 20 economic sectors 
and by assuming that the final demand for each sector output is a 
linear function of its own price. An equilibrium state of the model 
economy is calculated by maximizing a quadratic function subject to 
the same kind of constraints that appear in the linear programming 
model, i.e. by solving a quadratic os. The input data was 
varied to simulate four scenarios: doubling of the world market price 
of crude oil (compared with the 1972 base year); and 10% reductions 
in the domestic capacity of each of the electric utilities, the petro- 
leum refineries, and the crude oil and natural gas sectors. The most 
significant difference between the behavior of the quadratic and the 
linear programming models is the much greater price stability of the 
quadratic model. 


51977 (MTR—7367) Public participation in energy-related deci- 

sion making: workshop proceedings. (Mitre =. McLean, Va. 

o— — Div.). Jan 1977. 411p. (CONF-7609149—). Corp., 
cLean, VA 


From ‘Workshop on public icipation in energy related 
Sans : 


decision making; Mclean, Virginia, 
(21 Sep 1976). 

This document contains edited transcripts of presentations 
and discussion at plenary sessions of a workshop on Public Participa- 
tion in Energy Related Decision Making Bony by the National 
Science Foundation and held at The MITRE Corporation in 
McLean, Virginia, on September 21 and 22, 1976. The Emergency 
Core Cooling System rulemaking, the consideration of Energy Parks 
in Pennsylvania, and the Seabrook, New Hampshire Nuclear Station 
decisions are summarized, and the process of public participation in 
each decision is analyzed by actual participants in the respective 
cases. Also summarized are the North Anna decision, the Sears 
Island decision, and the Big Rock Point decision. The conclusions 
and recommendations from working group discussions on the role 
and process of public participation are presented. An overall sum- 
mary is provided, along with the final report of the National 
Academy of Public Administration Panel which was convened to 
assist in the design and conduct of the workshop. A companion 
volume to these proceedings, Public Participation in Energy Related 
Decision Making: Six Case Studies, M76-53, was distributed to 
participants prior to the workshop and includes complete case 
studies of the above six decisions. 


51978 (PB—263366) Alaska railroad’s future freight market. 

Volume II. Final report 1 Jul 74—30 Apr 76. Hillegas, B.D.; Pernela, 

L.M.; Lewis, D.C. (CONSAD Research Corp., Pittsburgh, Pa. 

a 1976. Contract DOT-FR-4-3010. 21ip. NTIS, PC A10/ 
AOl. 


See also Volume | dated Jun 76, PB—262461. 

The study forecasts the freight market of the Alaska Railroad 
(ARR) due to natural resource development and pipeline construc- 
tion in Alaska. This has been done through: (a) evaluation of these 
resources with commercial devel t potential which could gen- 
erate rail service demand; and (b) development and analysis of 
petroleum development schedules and pipeline construction scenar- 
10s. Detailed price and market analysis of Alaskan coal and copper 
resources were performed. Forecasts of ARR traffic were based 
upon econometric relationships between the Alaskan economy and 
petroleum royalties and construction expenditures. Volume Two 
inventories aiden natural resources. It includes detailed coal and 
copper evaluations, describes petroleum related growth and devel- 
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opment in Alaska, and contains schedules of petroleum production, 
employment, state revenues, and pipeline construction employment 
by scenario. 


51979 (PB—264646) Alaska railroad’s future freight market. 
Volume III. Final report 1 Jul 74-30 Apr 76. Hillegas, B.D.; Pernela, 
L.M.; Lewis, D.C. (CONSAD Research Corp., Pittsburgh, Pa. 
(USA)). Jun 1976. Contract DOT-FR-4-3010. 172p. S, PC 
AO8MF AO1. 

See also Volume 2, PB-263 366. 4 

The study forecasts the freight market of the Alaska Railroad 
(ARR) due to natural resource development and pipeline construc- 
tion in Alaska. This has been done through: (a) evaluation of those 
resources with commercial development potential which could gen- 
erate rail service demand; and +) development and analysis of 
petroleum development schedules and pipeline construction scenar- 
ios. Detailed price and market analysis of Alaskan coal and copper 
resources were performed. Forecasts of ARR traffic were based 
upon econometric relationships between the Alaskan economy and 
petroleum royalties and construction expenditures. Volume three 
provides a detailed review of ARR’s recent freight market, pipeline 
construction scenarios and other activities which could significantly 
affect the ARR, and provides forecasts of the Alaska Railroad's 
freight traffic through 1990. 


51980 (TID—27685) Direct requirements of capital, wer, 
materials, and equipment for selected energy futures. Gallagher, J.M.; 
Carasso, M.; Barany, R.; Zimmermann, R.G. (Bechtel Corp., San 
Francisco, Calif. (USA)). Apr 1976. Contract EX-76-C-10-3794. 
123p. Dep. NTIS, PC A06/MF AO1. 

is analysis is based on an application of the Energy Supply 
Planning Model, developed by Bechtel for the National Science 
Foundation over a twenty-month period from December 1973 to 
August 1975. The continuing development and application of the 
model is being supported by ERDA, Office of the Assistant Admin- 
istrator for Planning and Analysis (ERDA/APA). The work report- 
ed here represents an application of the model to candidate energy 
futures provided by ERDA/APA and is the first contribution to 
ERDA/APA planning activities under the current contract. The 
work was performed in order to support ERDA in its April 1976 
update of “A National Plan for Energy Research, Development, and 
Demonstration.” The sensitivity of resource requirements to the 
various energy futures is particularly emphasized. Fuel mixes in two 
cases, limited imports and free imports, are made to 1990. Then, 
three sensitivity cases—synthetic fuels, combinations, and nuclear 
moratorium—are made, being kept at “limited imports case” levels 
but the sources of this energy are varied. Detailed results are given. 
(MCW) 


51981 Mid-Hudson energy usage survey. Final report. Highland, 
NY; Multi-County Community Development Corporation (1976). 
82p. (NP—22191). ‘1 
The Multi-County Community Development Corporation 
was assigned the responsibility for operation of a six-county Energy 
Advocacy project within the Mid-Hudson Region. The major con- 
sideration was the impact of escalating costs on low- and other- 
income brackets within the service area. With this consideration, it 
was decided that the first step was to obtain directly from the 
affected citizens their reaction to the matter. A survey questionnaire 
relating to energy usage, its costs, and the impact these costs have 
had upon a sample population living within the service area was 
developed. Three utility service areas were covered by the survey: 
Dutchess and Ulster counties, served by Central Hudson Gas and 
Electric; Orange and Rockland counties, served by Orange and 
Rockland Utilities; and Putnam and Sullivan counties, served by 
New York State Electric and Gas. The survey was conducted from 
December 15, 1976 to January 30, 1976. Although low-income 
populations in each of these counties were targeted for the survey, 
actual respondents to the questionnaire detail an economic cross- 
spectrum of households in each country. Results, in brief, show that 
one in every ten or more households finds itself without utility 
service because the household cannot meet these costs. (MCW) 


51982 Profile of electric power plant construction work force. 
Leholm, A.G.; Leistritz, F.L.; Wieland, J.S. Fargo, ND; North 
Dakota State University (1976). 57p. (NP—22189). 

An ing of t! Chesactertaticn of the coal industry 
construction and operation work forces may prove to be beneficial 
in helping state and local decision makers plan for expanded coal 
development. This report describes the socio-economic characteris- 
tics associated with electrical generation plant construction work 
forces in North Dakota during 1975. Surveys were conducted at the 
construction sites of Basin Electric's Leland Olds Plant No. 2 and at 
Minnkota's Square Butte Plant. These surveys provided the data for 
the two basic objectives of this report, ‘tele tee (1) to determine 
the locational origins, type of employment, education, housing pref- 
erences, job and community satisfaction, commuting patterns, and 
other socio-economic c istics of the work force; 
and (2) to provide basic parameters for determining public sector 
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impacts of an in-migrating population—public services that will be 
required to meet the needs of a temporary work force. The origins of 
the work force are especially significant. Therefore, the analysis of 
the 1975 construction work force is separated into migrant and 
nonmigrant characteristics. In addition, some comparisons can be 
made between the electric generating plant construction work force 
characteristics and the worker characteristics associated with con- 
struction of coal gasification plants, even though the occupational 
composition may be somewhat different. 


51983 Cost per-barrel approach to the evaluation of energy con- 
servation options. Power, J.N.; Gill, G.S. (Federal Energy Adminis- 
tration, Washington, DC). pp "91-97 of In Energy and the environ- 
ment. Theodore, L. (ed.). Dayton, OH; American Institute of 
Chemical —) er (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976) 

See CONF-761016— 

A method for evaluating energy conservation investments is 
presented which is simple yet as rigorous as any of the conventional 
criteria. Indeed, it is a simple variant of those methods. Once you 
know the stream of energy savings during the life of an investment 
and the rate of discount you want to apply, the implicit cost per 
barrel of oil saved can be calculated from the following relation: 
Present Value of Benefits = Present Value of Costs. The implicit 
cost per barrel, so computed, is then compared with the market cost 
per barrel and the project selected if the computed implicit cost is 
less than the market cost of oil or other forms of energy. The 
method lends itself to a number of variations. For example, it can be 
used to calculate the implicit cost per barrel from the point of view 
of the society, or an individual or a corporation. This fact is 
significant in ascertaining the baseline response to be expected from 
the private sector and in helping to illuminate alternative govern- 
mental policies. 


51984 Energy Development Center: a concept for orderly energy 
development and community growth. Washington, DC; Systems Con- 
sultants, Inc. (1977). 10p. (NP_22165). 

Conceived and prepared by Systems Consultants, Inc., this 
report specifies the need for a series of Energy Development Centers 
or communities to be located in areas of the United States that are 
now or will soon undergo rapid growth as domestic energy re- 
sources, in particular coal, as well as solar, geothermal, and wind 
power are developed. The concept presents a rational alternative to 
the rapid and unplanned growth that is taking place around such 
small energy-oriented towns as Gillette, Wyoming; Page, Arizona; 
and Port Valdez, Alaska. This concept for an Energy Development 
Center is directed at the critical issues of conservation, supply 
development, environment and intergovernmental relations, as speci- 
fied in the Public Notice from the President's Energy Policy Plan- 
ning Office. 


51985 Accounting methods for new-technology non-utility energy 
installations. Appleby, A.J. (CNRS, Meudon, France). Energy 
(Oxford); 2: No. 3, 317-319(Sep 1977). 

Inflation of energy costs, until 1973 an unimportant factor in 
determining the overall rate of inflation in the economy, promises to 
become a major influence in os future price increases as 
society moves toward the use of nonfossil and synthetic fuels. Since 
the conventional interest rate is effectively indexed to inflation, and 
since the energy costs in question are strongly capital-intensive, a 
snowball effect seems inevitable. A — ge-repayment formula is 
suggested that has obvious importance when used in an inflationary 
environment, since it reduces the initial impact of new-technology 
energy costs compared with formulas used in conventional account- 
ing. In addition, it is advantageous for technologies requiring longer 
write-off times, and may be particularly useful for small non-utility 
(e.g. solar) energy installations. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 50663, 51932, 51975, 51977, 
51982, 52033, 52037, 52044, 52053, 52055, 52090, 52855, 52856, 
52857, 52858, 52859, 52871, 52874, 52896, 52928, 52989, 53031 


51986 (AED-Conf—77-002-004) Risk and risk acceptance by 
society. Statt, C. (Electric Power Research Inst., Palo Alt Alto, Calif 
(USA)). 1977. 14p. (CONF-770223—3). Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 

From ENVITEC a, 1 eee German, Federal Re- 
public of (F.R. Germany) (7 Feb 1977). 

Various dimensions of ee are identified which relate to the 
manner in which risk is perceived and evaluated, and several self- 
consistent risk characteristics are explored. Factors which are 
thought to influence the perception of risk include the degree of 
personal control over the risk, the potential of episodic events, and 
the probable severity of injury if a risk event occurs. Risk-benefit 
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analysis can be applied to three problems: the allocation of resources 
for safety expenditures, the setting of standards, and societal risk 
taking decisions. Calculations of benefit are needed for the third area 
of application, methods for the other two frequently do not require 
such a measure. 


51987 (CONF-740215—P2, Pp 6p. 6p, Paper 7481A) Pollution con- 
trol in the European Economic Community. Johnson, S.P. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

A program of action, drawn up by the Commission of the 
European Communities, for the improvement of living 
living conditions, and the quality of life is di One objective 
of the community environmental policy, i.e., the prevention, reduc- 
tion, or elimination of the harmful effects of environmental pollution, 
is considered in detail. Nine separate actions are given which will be 
supported by a Common Research Program a European infor- 
mation exchange system. (PMA) 


51988 (CONF-770501—4) Conclusions and recommendations for 
assessing the population-level effects of power plant exploitation: the 
optimist, the pessimist, and the realist. Van Winkle, W. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 8p. 
MF AOl1. 

From Conference on accumulating the effects of power plant 
induced mortality on fish population; Gatlinburg, Tennessee, United 
States of America (USA) (2 May 1977). 

Two questions are addressed: "To what extent can we pres- 
ently assess the population-level effects of power plant exploitation” 
and "What can we do to improve these assessments.” Each of these 
questions is addressed from the point of view of an optimist, a 
pessimist, and a realist. The realist adopts a flexible blend of the 
optimist’s and the pessimist’ s positions. He envisions a continuum of 
possible assessment situations. At one extreme, population-level as- 
sessments are not feasible because of the dominating influence of the 
pessimist’s unavoidable limitations. At the other extreme, population- 
level assessments are both necessary and possible using the tools 
proposed by the optimist. 


51989 (PB—262873) Legislation, programs and 
(Environmental Protection Agency, Washington, D.C. (USA). 
Office of Resources Management). Jan 1977. 65p. NTIS, PC A04/ 
MF AOl. 

This document has been prepared to acquaint the public with 
the Environmental Protection Agency and its programs. It is orga- 
nized to describe the legislation authorizing EPA activities, the 
history and present organization of EPA, and the pollution control 
programs operated by the Agency and the EPA budget. 


51990 Energy and the environment. Theodore, L.; Rolinski, E.J.; 
McCarthy, W.N. Jr.; Buonicore, A.J.; Earley, D.E.; Servais, R.A. 
(eds.). Dayton, OH; American Institute of Chemical Engineers 
(1976). 607p. (CONF-761016—). W. Kettering Center, Dayton, OH 
$20.00. 


From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

All pa pon from the proceedings have been entered individ- 
ually in ED d ERA; fourteen were selected for EAPA. Five 
papers had been received earlier and processed. The papers are 
concerned with coal gasification, energy policy, energy conserva- 
tion, filters and electrostatic precipitators, solar energy, energy from 
wastes, air pollution, measurement, and control, coal preparation, 
environmental effects, etc. (LTN) 


51991 Environmental impact of energy use. Bach, W. (Univ. of 
Muenster, Germany). pp 76-84 of In Energy and the environment. 
Theodore, L. (ed.). Dayton, OH; American Institute of Chemical 
Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States:‘of America (USA) (5 Oct 1976) 

See CONF-761016—. 

Utilization of current and near-future energy conversion tech- 
niques will inevitably result in adverse environmental impacts on 
global, regional, and local scales. Some of these impacts can be 
mitigated by improving energy conversion efficiencies and by install- 
ing emission control devices, but the heat released by increased 
energy conversion on a global level presents a serious t to the 
stability of the natural energy system of the earth. Since the sun is 
part of this natural system only solar-based a technologies offer 
any hope of circumventing forseeable thermal limits to the growth 
of power production on a global scale. 


51992 Energy and the environment: the consultant's role. Jutze, 
G.A. (PEDCo-Environmental Specialists, Inc., Cincinnati). Anes 339- 
345 of In Energy and the environment. Theodore, L. (ed.). 

OH; American Institute of Chemical Engineers (1976). 
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From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The many and varied services that an environmental consult- 
ing contractor can supply in such problems as considering utility 
conversion from fuel oil to coal are outlined. These include evalua- 
tion of the a needed, optimum boiler size, feed and control 
equipment, planning and construction problems, use of mathematical 
models for environmental protection (e.g. choice of coal washing, 
flue gas desulfurization, meteorology, etc., and use of mixed or 
blended fuels). (LTN) 


51993 Government-industry problems in air pollution control. 
Kozdemba, S.E. (Division of Air Pollution Control, pcos ay 9s 
346-351 of In Energy and the environment. Theodore, L. (ed.). 
Dayton, OH; American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The experience and problems that the Ohio Air Pollution 
Control Division of the State EPA had in enforcing the compliance 
program required by the Clean Air Act of 1970 are described. In 
spite of all the problems 71 percent of all violating sources have been 
brought into compliance. Many problems arose due to the time 
requirements of the law, supplier inadequacy, delays, changes in 
requirements, complex and changing reporting requirements, insuffi- 
cient information, foot-dragging, etc. (LTN) 


51994 Can we control the carbon dioxide in the atmosphere. 
Dyson, F.J. (Inst. for Energy Analysis, Oak Ridge, TN). Energy 
(Oxford); 2: No. 3, 287-291(Sep 1977). 

The carbon dioxide generated by burning fossil fuels can 
theoretically be controlled by growing trees. Quantitative estimates 
are made of the size and cost of a plant-growing program designed 
to halt the increase of carbon dioxide in the atmosphere. 21 refer- 
ences. 


ENERGY RESOURCES 


REFER ALSO TO CITATION(S) 51978, 51979, 51999, 52059, 
52259, 52293, 52294, 52295 


51995 (AED-CONF—76-576-006) Raw material supply: chal- 
lenge and chance for economy and state. Casper, W. (Metallgesells- 
chaft A.G., Frankfurt am Main (Germany, F.R.)). 1976. 28p. 
, liarmaaiiies Dep. NTIS (US Sales Only), PC A03/MF 


From Symposium on the importance of geosciences for raw 
material supply: Hannover, German, Federal Republic of (F.R. 
Germany) (25 Oct 1976). 

The imprint left by the 1973 oil embargo makes all nations 
aware of their dependence upon this and other raw materials. The 
author says the brunt of the embargo has dealt a heavier blow than 
has been realized on industrial nations and developing countries 
alike. The drastic decline of raw material prices has had threatening 
consequences for a number of raw-material-producing developing 
countries, making some nations unite for the pu of market 
regulation. The cartel-like union of copper-producing countries is 
cited; producers of bauxite, iron ore, and tungsten have united; and 
some producers of tin have united. So far, the attempt to apply the 
oil strategy to other raw materials has not achieved the desired 
results; however, raw materials are no longer just a phase of the 
industrial process but have become a political matter of prime 
importance. (MCW) 


51996 (PB—265549) The mineral industries of africa. (Bureau of 
Mines, Washington, D.C. (USA)). Apr 1976. 126p. (BM-SP—1-76). 
NTIS, PC A07/MF AO1. 

Errata sheet inserted. 

A concise country-by-country summary of the mineral indus- 
try of Africa is presented. Reserves, resources, role of the country in 
the world mineral supply, and developments in the mineral industries 
are reviewed. The data on each country are accompanied by a map 
showing mineral location and transportation facilities. 


51997 Evaluation of TVA’s national fertilizer introduction pro- 
tat . ~~ Shoals, AL; National Fertilizer Development Center 

. 63p. 

The development of fertilizer technology was the most im- 
portant innovation in reducing the exploitive use of land. The s 
was set with the development of a process in England in 1842 for 
making superphosphate and the development of a process in Ger- 
many in 1910 for producing synthetic ammonia. The developmental 
pace quickened with initiation of the Tennessee Valley Authority 
national fertilizer program in 1933. This —— stimulated the 
dramatic increases in agricultural production. While the U.S. popula- 
tion nearly doubled since 1930, cropland use declined by 20 million 
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acres. From 1940 to 1955, 58 percent of increased crop production 
came from fertilizer use. Even during the rapid adoption of other 
farm technology during 1955-64, fertilizer accounted for almost 36 
percent of the increases in crop production. Thus, from 1940 to 1974, 
the total value of increased crop production from fertilizer use was 
$293 billion. The added expenditure for fertilizer use was $42 billion. 
For the period, the average benefit : cost ratio was $7 crop value for 
each $1 spent for fertilizer. Since 1950 the dominant factor in 
increased crop production has been the fourfold expansion in fertiliz- 
er use. Fertilizer is the largest single item of input in crop produc- 
tion, and higher fertilizer costs would rapidly translate into higher 
food prices. TVA technology has helped hold fertilizer costs well 
below the normal inflation rate; current research is emphasizing 
production of ammonia from coal to relieve the dependence on 
natural gas. Other research is emphasizing effective use of low-grade 
phosphate ores for phosphoric acid production to combat adverse 
effects from rapid depletion of high-grade ores. Fertilizer is an 
essential part of agriculture’s contributions to a nutritious, economi- 
cal, and abundant food supply; a positive trade balance; and soil 
conservation. (MCW) 


51998 Policy-impact model for the supply of depletable resources 
with applications to crude oil. Stern, M.O. (International Research 
and Technology Corp., McLean, VA). Energy (Oxford); 2: No. 3, 
257-272(Sep 1977). 

In the exploitation of many depletable resources, two separate 
investment activities can be distinguished that must take place if 
production is to continue in an orderly fashion: exploration and 
development. This paper describes a quasi-equilibrium model for 
these activities, based on competitive behavior within the industry, 
on slowly rising exploration costs, and on a price-inelastic demand. 
It is shown that if, with advancing depletion, exploration costs rise 
markedly and development costs relatively less, a little-recognized 
user cost arises that can be quantified. This user cost engenders a 
rental that may exert an even stronger upward pressure on the price 
of the extracted resource than the better known scarcity rent. The 
model is useful for examining the evolving characteristics of an 
extractive industry as the resource declines, such as price, life- 
reserve index, and investments in exploration and development. It 
can also be used to predict industry behavior if the price is externally 
influenced, e.g., by government regulation, by foreign cartel-con- 
trolled imports, or through a “back-stop technology” that sets a 
future ceiling on price. The domestic crude oil industry is used as an 
example. It is shown that if backstop technologies turn out to be 
high-priced (e.g., $25 per bbl equivalent), their commercial feasibility 
may be further off than generally realized. Moreover, their advent 
may be preceded by a period of enormously burdensome investment 
needs in the declining crude oil industry, or by increasing depen- 
dence on foreign oil. 43 references. 


RESEARCH AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 52024, 52363, 52364 


51999 National program of agricultural energy research and de- 
velopment: the current situation; the plan; recommendations for the 
future. Washington, DC; ent of Agriculture (1976). 107p. 
(NP—22217). retary for Conservation Research and Education, 
USDA, Washington, DC. 

Agricultural energy is the energy used in agriculture or 
produced through agriculture. The purpose of the National Program 
of Agricultural Energy Research and Development is to insure that 
knowledge and technology—as it relates to energy to meet the food, 
fiber, and forest product needs of the nation—will be available in the 
years ahead. The classification of agricultural energy research pro- 
grams falls into three categories: (1) conservation and use of energy 
in production, processing, ing, and consumption of crops, 
livestock, and forest products; (2) substitution by renewable or non- 
critical energy sources and forms which include use of biomass for 
energy production; use of solar, wind, and geothermal energy; use of 
coal, lignite, oil shale, peat, and electricity; and use of waste heat 
from power plants and other sources; and (3) physical and socio- 
economic ee which deal with alternatives for energy 
production, availability, and use including the impact on natural 


resources and the environment. The goals of these research pro- 
Sow in relation to national energy research goals are discussed. 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 50984, 51090, 51489, 51547, 
51660, 51789, 51897, 51977, 52048 
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52000 (AED-Conf—76-660-013) Role of nuclear power in the 
world. Csik, B.J. (International Atomic Energy Agency, Vienna 
(Austria). 1976. 13p. (CONF-7609150—28). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 
_ From IAEA international training course on nuclear power 
eg “or and implementation; Karlsruhe, F.R. Germany (6 
Pp 4 


A forecast, going beyond the year 2000, is made of the 
development of the various energy carriers, in particular nuclear 
energy. The further development of nuclear energy, as one of the 
main pillars in future energy supply, is shown to be inevitable. 


52001 (CEA-CONF—3793) Economic development and nuclear 
geography. Giraud, Andre. (CEA, 75 - Paris (France)). 1976. 20p. (In 
French). (CONF-761104—30). Dep. NTIS (US Sales Only), PC 
A02/MF AOl. 

From Conference on mathematical modeling of coal conver- 
sion processing; Washington, District of Columbia, United States of 
America (USA) (16 Nov 1976). 

In a study previously presented at the European Nuclear 
Conference on the Maturity of Nuclear Energy (Paris-1975), an 
overall balance of the world energy needs had been drawn and the 
part played by nuclear energy had been underlined. A model is 
presented here, which, on the basis of the present situation in each 
country (i.e. its population, level of development, and level of power 
consumption), of selected outlines of foreseeable growth, and the 
possible mechanics of introduction and penetration of nuclear 
power, offers the possibility of simulating the evolution of nuclear 
capacity in that country. 


52002 (EPRI-ER—452-SR) Utility requirements for fusion 
power. DeBellis, R.J. (McDonnell Douglas Astronautics Co., St. 
Louis, Mo. (USA)). Mar 1977. 67p. Dep. NTIS, PC _A04/MF AOI. 

A four-man-month study, jointly funded by EPRI and Mc- 
Donnell Douglas Astronautics Company-EAST, was undertaken to 
identify the utility requirements of fusion power and define a role for 
the utilities in the fusion development process during the 1980's. This 
report, preliminary in nature, serves mainly as a planning document 
for future requirements analyses. A requirements organization was 
defined to consist of three major chronological phases: research and 
development, plant installation, and plant operation. Thirty-seven 
requirements were identified, covering all categories. In addition, 
training, environment, safety, licensing, and utility model were iden- 
tified as five matrix-type requirements. As the requirement definition 
process continued during the study period, comments received from 
utility representatives revealed a consistency of key issues in the 
fusion development process. These issues form the basis for the 
eventual establishment of definitive roles for the utilities during the 
1980's. The issues are not meant to reflect a negative view of fusion, 
bet are items which must be solved before fusion can be introduced 
commercially as an electrical power source. As a result of this 
requirements study, preliminary candidate roles for the utilities in the 
fusion development process during the 1980’s were identified as 
public education, commercialization studies, industry investment 
analyses, training plan implementation, alternate reactor concept 
} tae uae ERDA concept design review, and requirements re- 
inement. 


52003 ERDA authorization hearings for Fiscal Year 1978 on 
nuclear power: issues and choices. A report of the Nuclear Energy 
Policy Study Group by the Committee on Science and Technology, 
U.S. House of Representatives, Ninety-Fifth Congress, First Session. 
Washington, DC; Committee on Science and Technology (1977). 
114p. GPO. 

The issues surrounding the role of nuclear energy are dis- 
cussed as part of the ERDA funding for 1978. ——— the major 
issues discussed are: (1) the reprocessing and recycle of plutonium; 
(2) the breeder reactor program; (3) the management of nuclear 
waste; (4) the expansion of uranium enrichment capacity; (5) the 
export of nuclear technology and materials; and (6) the available 
uranium and fossil fuels. The report by the Nuclear Energy Policy 
Study Group, sponsored by the Ford Foundation, is presented in its 
entirety. (HDR) 


52004 Radioactive waste management policy. Werthamer, N.R. 
(New York State Energy Research and Development Authority). 
Aware; No. 79, 2-4(Apr 1977). 

Testimony before the California Energy Resources Conserva- 
tion and Development Commission, January 31, 1977. 

The State of New York, some 15 years ago, became a party to 
an attempt to commercialize the reprocessing and storage of spent 
nuclear fuels at the West Valley Reprocessing Facility operated by 
Nuclear Fuel Services, Inc. (NFS). That attempted commercializa- 
tion, and the State of New York, have fallen victim to changing 
Federal policies in the United States, leaving an outstanding and 
unique radioactive waste management problem unresolved. At the 
beginning of construction in 1963, the AEC assured both NFS and 
New York State of the acceptability of long-term liquid tank storage 
for high level wastes, and New York State ERDA therefore agreed 
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over- 


to become the responsible long-lived stable institution whose 

sight was needed. It was understood that ual care and main 
nance of the wastes, as liquid, in on-site un 

provide for safe and secure storage in ity. 

thought to be required was the replacement of the tanks near the end 
of their 40-year design life, and the transferring of the contents; for 
this purpose, a perpetual care trust fund was established. In March of 
1972, NFS shut West Valley down for physical expansion, requiring 
a new construction permit from the AEC. After four years of 
administrative proceedings, NFS concluded that c! in Federal 
regulations since the original operating license been issued 
would require about 600 million dollars if operations were to resume. 
In the fall of 1976, NFS informed the NRC, of its intention of 
closing the reprocessing business. The inventories of wastes left are 
listed. The premises = which the original agreements were based 
are no longer valid. Federal responsibilities for radioactive wastes 
require Federal ownership of the West Valley site. The views of 
New York State ERDA are discussed in detail. (MCW) 


§2005 Nuclear energy and the ballot. Barkenbus, J.N. (Inst. for 
Energy Analysis, Oak Ridge, TN). Bull. At. Sci.; 33: No. 4, 4-S(Apr 
1977). 


Nuclear decisions were first made at the Federal level, but as 
development increased nuclear energy’s visibility, policy decisions 
have spread into a larger arena. The reason nuclear initiatives were 
defeated in several states last year, according to the anti-nuclear 
forces, was due to the heavy pry financing by nuclear Propo- 
nents; however, nationwide — indicated no serious q 
about nuclear energy. A shift in the battlegrounds can be 
until all avenues have been tried at local and state levels. The 
broadened controversy not only serves as a whole vehicle for 
disseminating information and motivating citizen response, but it 
requires independent judgment for all levels of representatives and 
may lead to more independent safety assessments. Prolonged court 
battles are predicted unless regulatory jurisdictions are y de- 
fined through legislation. A strong minority influence can be expect- 
ed to continue (in = of the overwhelming election defect) to 
demand a full public debate. (DCK) 


52006 Is nuclear energy acceptable. Weinberg, A.M. (Inst. for 
Energy Analysis, Oak Ridge, TN). Bull. At. Sci; 33: No. 4, 54- 
60(Apr 1977). 

Nuclear hazards are assessed as being unique only in the sense 
of their unfamiliarity, with future development of nuclear energy 
dependent on overcoming public fears. Economics is clearly in favor 
of properly operated nuclear energy facilities for long-term power 
generation. Risks arise over the potential for human error to permit 
improper operation and for an industry shutdown because of a 
reactor accident. Attempts to ascertain accident probabilities have 
revealed that emergency core cooling systems containment are 
not simply parallel, but operate in series and provide more safety 
than was thought. Insurance liability, resting on the small probability 
of very costly damage, is felt to be best placed on the utility with the 
government providing ultimate protection in the event of a poten- 
tially bankrupting accident. Problems of nuclear waste ing and 
low-level release are felt to be solvable with present technology. 
Proliferation is felt to be a political problem that is incidental to 
power plants. Public concern is blamed on possible diversion of 
materials for weapons, unfamiliarity with radiation, and the demand 
for meticulous handling of materials and operations. Burner reactors 
are projected to phase out and be replaced by breeder reactors that 
are operated in physical isolation under strict security by a profes- 
sional cadre aware of its responsibility. A restructuring of the 
nuclear industry is called for so that the —s of power can be 
insulated from the distribution and marketing functions. (13 refer- 
ences). (DCK) 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 51937 


CONSERVATION 


REFER ALSO TO CITATION(S) 51971, 51983, 52036, 52042, 
52046, 52091, 52179, 52204, 52227, 52236, 52239, 52294 


52007 (CONF-761215—) Report of the proceedings of the 
Energy Research and Development Administration workshop on con- 
sumer motivation and behavior energy conservation: identifi- 
cation of R and D opportunities. (Washington Scientific Marketing, 
Inc., D.C. (USA)). 1976. Contract EY-76-C-03-1227-007. 44p. Dep. 
NTIS, PC A03/MF AOI. 

From Workshop on consumer motivation and behavior re- 
garding energy conservation) identifying of R and D; Washington, 
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= of Columbia, United States of America (USA) (13 Dec 

‘ The thirty-one participants at the meeting represented a broad 
spectrum of expertise and experience in various fields. Several 
research opportunities in the areas of information, incentives, data 
needs, and social issues were recommended by the discussion groups. 
The Purchase Group identified and discussed strategies and pro- 
grams to motivate consumers to purchase more energy-efficient 
technologies and products, both existing and new. The Practice 
Group talked about ways to motivate consumers to adopt and 
maintain more energy-efficient practices and habits. The Institutional 
Group considered the institutional factors that influence an 
individual's purchasing decisions and practices by encouraging or 
discouraging conservation behaviors, providing mechanisms that 
extend the consumer's ability to adopt more energy-efficient technol- 
ogies, and by furnishing information and feedback for consumers 
about energy consumption and conservation opportunities. The In- 
stitutional group also recommended that the current FPC natural gas 
allocation policy be revised to eliminate its inherent disincentives to 
conservation by states. A policy designed to facilitate the processes 
and shorten the time involved in obtaining building permits for 
energy-efficient structures was also mentioned by the Institutional 
group. Two solar energy issues were raised by the Institutional 
group: (1) the numerous legal, social, and economic issues surround- 
ing utility ownership of solar equipment should be thoroughly, 
systematically evaluated; and (2) the several alternative methods by 
which utilities can charge their solar energy customers need to be 
assessed. (MCW) 


52008 (CONF-7603106—) Advanced energy conservation tech- 
nology program. Grey, J. (ed.). (American Inst. of Aeronautics and 
Astronautics, New York). 15 Jul 1976. Contract EY-76-C-02-0016. 
98p. De. NTIS, PC A05/MF AO1. 

rom Intersociety conference; Airlie House, Virginia, United 
States of America (USA) (24 Mar 1976). 

ffective energy conservation is an essential element in na- 
tional policy. This Conference was assembled to consider the pro- 
cesses by which advanced energy conservation engineering knowl- 
edge and methods are introduced into practical end-product manu- 
facture and use, and to examine the possibilities for accelerating 
these processes. The specific Conference goals were (a) to identify 
those energy conservation technical disciplines which offer the best 
promise for early integration into end products, (b) to project the 
value and effectiveness of a program designed to accelerate their 
implementation, and (c) to suggest an organizational approach for 
implementing and assessing such a program. Ten major technologies 
were identified that affect energy conservation and which utilize 
advanced engineering methods: waste heat recovery; instruments 
and controls; energy conversion, including combustion and heat 
transfer; energy transmission and storage; materials, including recy- 
cling; analytical methods and modeling, including new computer 
techniques; manufacturing processes; basic component design; sys- 
tems integration; and alternative energy sources. The application of 
these techniques may be in transportation, heating and cooling, 
electric power generation, end-product manufacture, and process 
industries. Sections of this report provide a detailed review of the 
degree to which each of these applications requires advanced knowl- 
edge in the various technolo listed above. Conclusions and 
recommendations common to the a of this advanced 
ofcw information in all the listed technologies are listed. 


52009 (CONS/5015—1) Priority listing of industrial 

by total energy consumption and potential for savings. Final report. 
Streb, A.J. (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Industrial y Conservation). 
ty mtract EC-77-X-01-5015. 40p. Dep. S, PC A03/MF 
AOl. 

A survey of eight of the most energy-intensive segments of 
the U.S. industry is made to quantify the energy consumed in the 
principal process units, to identify areas in which significant im- 
provement appear possible, and to rank the process units in terms of 
total energy consumption and the tial for improvement. Data 
on the steel, r, aluminum, textile, cement, industries, 
petroleum refineries, and olefins and derivative products industries 
were compiled to help plan the development of new energy sources 
and to provide targets for energy conservation activities. (MCW) 


52010 (CONS/7405—1) Transportation energy conservation 
book: edition 1.5. Shonka, D.B.; Loebl, A.S.; M.C.; Johnson, 
M.L.; Howard, E.B. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 3S4p. Dep. NTIS, PC Al6/MF AOl. 
This document contains statistical information on the major 


transportation modes, their respective energy consumption patterns, 
end other pertineat factors inffecacing performance in the (ranapor- 
tation sector. Data relating to past, present, and projected energy use 


and conservation in the transportation sector are presented under 
seven chapter headings. These focus on (1) modal transportation 
characteristics, (2) energy characteristics of the transportation 
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sector, (3) energy conservation alternatives involving the transporta- 
tion sector, (4) government impacts on the transportation sector, (5) 
the supply of energy to the transportation sector, (6) characteristics 
of transportation demand, and (7) miscellaneous reference materials 
such as energy conversion factors and geographical maps. Refer- 
ences are included for each set of data presented, and a more general 
bibliography is included at the end of the book. In addition, a 
glossary of key terms and a subject index is provided for the user. A 
second edition of this document is scheduled for publication in 
September 1977. 


52011 (PB—263 969) Carpool incentives: analysis of transporta- 
tion and energy impacts. (Voorhees (Alan M.) and Associates, Inc., 
McLean, Va. (USA)). Jun 1976. Contract FEA-CO-04-50106. 198p. 
NTIS, PC A09/MF AO1. 

Pre in cooperation with Alan M. Voorhees and Asso- 
ciates, Inc., McLean, Va. See also report dated Mar 76, PB-263 050. 

The report quantitatively yzes the impacts of carpooling 
strategies on travel behavior and energy consumption. It details the 
effects of 18 candidate strategies on the utilization of different 
transport modes for work trips and the resultant effects on non-work 
travel patterns, household auto ownership, and total fuel consum 
tion. Five specific objectives governed the work performed: (1) To 
collect information on carpooling behavior and analyze existing 
experience with strategies that may encourage ride-sharing; (2) to 
predict, by using behavioral travel-demand models, the changes in 
travel patterns that might result from implementation of such strate- 
gies; (3) to translate increased ling (or other changes in travel 
patterns) into decreased fuel consumption; (4) to evaluate the feasi- 
bility of implementing particular strategies; (5) to recommend strate- 
gies for oe carpooling and reducing fuel consumption that 
will be both feasible and effective. 
52012 (PB—262717) Illinois energy conservation feasibility 
report: executive summary. Dunwoody, J.E. (Illinois Dept. of Busi- 
ness and: Economic Development, a (USA). Div. of 
Energy). Dec 1976. 58p. (ILLDOE—76/08). NTIS, PC A04/MF 
AOl. 


See also PB—259390. 

This. report is a condensed version of the full Illinois Energy 
Conservation Feasibility Report. It presents a profile of the historical 
and forecast energy consumption in Illinois. Energy conservation 
goals are identified and a proposed energy conservation policy is 
presented. The energy conservation potential of forty-four statewide 
programs is s' ; 


52013 Energy label: a means of energy conservation. Paris; Or- 
anisation for Economic Co-operation and Development (OECD) 
1976). 47p. . 

, As pement, four Member countries, Canada, France, Switzer- 
land, and the United States have introduced, or are planning to 
introduce, an “Energy Label” for certain types of electrical house- 
hold appliances. The energy label is under consideration in Ger- 
many, Japan and the Netherlands, and the Council of the European 
Communities has issued a Recommendation on the rational use of 
energy for electrical household appliances. Since a certain number of 
other Member countries have expressed their interest in this subject, 
the Committee on Consumer Policy thought it useful to examine the 
issue in more detail. Thus, the objective of the present report is to 
assess whether an energy label could contribute to energy savings on 
the part of private households, and, if so, in what way it could be 
formulated and applied. In principle, the energy label could apply to 
all types of energy: coal, gas, fuel, or electricity. The present report, 
however, deals only with appliances consuming electricity. In order 
to better define the problem, the report first briefly indicates the 
importance of residential energy consumption and the main types of 
household appliances for which energy labeling might possibly lead 
to savings in energy consumption of househo! report then 
describes the measures taken and the i which are under way 
with regard to on labeling in the United States, France, Switzer- 
land, and Canada. Finally, the report examines in detail the objec- 
tives and instruments of an energy-labeling policy for domestic 
appliances and the problems raised. 


52014 Final report/energy conservation station. The New Eng- 
land Regional Commission, contract number 10530670. Providence; 
REDE Corporation (1976). vp. (NP—22171). 

This New energy conservation project employed 
working prototypes that demonstrated practical alternative energy 
strategies in four specific areas: (1) solar retrofitting of buildings; (2) 
innovative wind generators; (3) energy storage systems; and (4) task- 
—— 2 iginally designed to be demonstrated on the 
Stillman ite Brass Foundry restoration in downtown Providence, 
R.I., subsequent installation and testing was completed at the Family 
Education Center of the United Auto Workers International Union 
in northern Michigan. The report concludes that retrofitting of 
certain public and privately owned facilities is cost effective at the 
present time; that the New England states should take an active role 
to expose the general public to solar devices at public facilities, so as 
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to accelerate market acceptance of solar water beating; that wind 
generators are practical as supplemental electric-generating sources; 
that energy storage from renewable resources is viable; and that 
task-oriented lighting can reduce electric light use by as much as 50 
percent of present consumption. The report suggests that new em- 
ployment can be created for unskilled workers in the relamping of 
State-owned properties, and that employment can be expanded for 
roofers, carpenters, plumbers, and general contractors in the retrofit 
areas demonstrated, and for metal workers, plastics fabricators, 
electrical workers, and installers in the wind-conversion industries. 
The statements, findings, and recommendations contained in the 
report are solely those of the Research and Design Institute, and do 
not necessarily reflect the views of the New England Regional 
Commission. 

52015 Energy conservation policy problems, Deutch, M.J. pp 50- 
55 of In Energy and the environment. Theodore, L. (ed.). Dayton, 
OH; American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

While the conservation ethic strategy can produce immediate 
and short-term savings, projects such as the redesign of equipment 
and processes in capital-intensive industries can only be completed in 
a longer time-frame. Furthermore, it ap that many improve- 
ments in plants and processes can be derived from better combina- 
tions of existing technologies, rather than breakthroughs. Improve- 
ments in a patterns will still be necessary in the longer- 
term to ensure efficient allocation of resources and money. 


52016 Energy conservation. Brown, K.T. (Atomic Energy 
Board, Pelindaba, Pretoria (South Africa)). Chemsa; 2: No. 8, 145- 
a 1976). 

n South Africa there are two very important primary energy 
resources, coal and uranium. The energy system has developed in 
such a way as to emphasis the use of coal over the use of oil. 
Conservation of energy is becoming more important in order to 
husband primary resources and optimise capital and manpower 
requirements. Conservation in industry can be accomplished by 
proper engineering and economic design of new processes, and 
reassessing old ones. The growth rate of nuclear power is far higher 
than any other form of power, so that will have to be considered in 
the reckoning to an increasing extend. Schemes have been worked 
out in which nuclear energy can provide for virtually all physical 
energy requirements. 


52017 Conservation plan report: opportunities for energy conser- 
vation in California. Harris, J.P.; Carner, D.C. Sacramento, CA; 
Energy Resources Conservation and Development Commission 
(197) vp. (NP—22169). 

This report is in part aimed at fulfilling the mandates of the 
Warren-Alquist Energy Act that the Energy Resources Conserva- 
tion and Development Commission's Biennial Report to the Gover- 
nor and to the Legislature contains an analysis of means for reducing 
growth in energy demand. The Warren-Alquist Energy Act is the 
enabling legislation for the California ERCDC. The first stages of 
work by the Energy Commission in preparing an Energy Conserva- 
tion Action Plan for Federal funding under the provisions of Energy 
Policy and Conservation Act (PL 94-163) and the Energy Conserva- 
tion and Production Act (PL 94-385) are also reflected. This report 
consists of a summary, the rationale for conservation, general strate- 
gies, proposed conservation policies, existing and proposed conser- 
vation programs, and appendices. Conservation programs, listed by 
sectors, make up the majority of the report. Estimates of potential 
savings and cost-effectiveness are presented for most programs. 
Recommendations for implementation are given for each of the 
programs. Derivations of all the numerical values presented in the 
report and a summary of revisions from the preliminary to the final 
draft are given in the Appendices. 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 51973, 51975, 51976, 51980, 
52036, 52038, 52040, 52045, 52049, 52072, 52073, 52074, 52075, 
52076, 52077, 52078, 52079, 52080, 52204 


52018 (CONF-7609134—1) Regional energy demand modeling. 
Costello, K.W. (Argonne National Lab., Ill. (USA)). 1976. Contract 
W-31-109-ENG-38. 77p. . NTIS, PC A0S/MF A0O1. 

From Econometric iety) ASSA conference; Atlantic City, 
New Jersey, United States of America (USA) (16 Sep 1976). 

Three recent regional energy models that have attempted to 
include the impact of changes in economic conditions on energy 
demand are examined. Some of the features of the three models, the 
MIT, the FEA, and the Hudson-Jorgenson, that represent new 
efforts in regional demand modeling are: transformation of consump- 
tion and price data within the specific fuel equations to net units; 
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inclusion of 1973 and 1974 data; experimentation with various 
energy-price indices; detachment of the residential from the com- 
mercial sector; and estimation of various types of inter-fuel substitu- 
tion models (e.g., market share). In this paper, a two-step modeling 
approach to estimate total energy demand and fuel market share 
equations is employed within the residential/commercial sector 
the Great Lakes States. The major objectives of the study are to 
closely analyze the FEA regional econometric model, to estimate 
the interrelationships between the demands for different fuels, and to 
produce conditional forecasts of total energy demand. An attempt 
was also made to model the energy demand of the residential sector 
separated from the commercial sector. The FEA model is reviewed; 
the total demand and individual fuel equations are specified; the data 
and estimates obtained from the model are discussed; and simulates 
with the model 1985 state forecasts of total energy demand. Finally, 
the conclusic izes the results and presents recommendations 
for future research in the area of regional demand modeling. 21 
references. (MCW) . 


52019 (CONF-7610114—1) Energy scenarios for New Zealand. 
Maiden, C.J. (New Zealand Energy Research and —— 
Committee, Auckland). Oct 1976. 8p. Dep. NTIS (US Sales Only), 
PC A02/MFAO1. 

From Waikato and Bay of Plenty Manufacturers’ Association 
meeting; Waikato, New Zealand (14 Oct 1976). 

ie Objective of the yong Fog Group was to explore 

a range of energy choices open to New Zealand identi poleien i 
that match the choices. Three different versions of possible energy 
futures through the year 2025 are examined. The three alternate 
futures, or scenarios, are based on differing assumptions as to popuia- 
tion, lifestyles, and energy supply. The dominant theme in the 
Continuation Scenerio is ptr g wealth; the emphasis continues to 
be directed toward achieving a high a rate in labor productiv- 
ity and hence, GNP. The dominant ie in the Low New Zealand 
Pollution Scenario is the quality of the physical environment and the 
dominant theme in the Limited Gro Scenario is resource conser- 
vation. (MCW) 


52020 (EPRI-EA—462) Regional reference energy systems. Her- 
melee, A.L. (Brookhaven National Lab., Upton, N.Y. (USA)). Jun 
1977. Contract EY-76-C-02-0016. 464p. Dep. NTIS, PC A20/MF 
AOl. 

A regional energy systems formulation incorporating an inte- 
grative view of the energy system such that all resources, technol- 
ogies, and uses of energy are set forth in a uniform manner is 
presented here. This approach, based on the Reference Energy 
System (RES), is broadly applicable to the assessment of energy 
technologies and policies at a regional level. Reference Energy 
Systems have been developed for each of the nine census regions and 
summaries of the regional data for the entire United States are given. 
RES's were formulated for the base year 1972, and projections were 
developed for 1980, 1985, and 2000. The RES and associated data 
provide a baseline against which the substitution of alternate tech- 
nologies and policies can be evaluated. The Reference Energy 
System incorporates a detailed disaggregation of regional energy 
demands in the residential, commercial, industrial, and transportation 
sectors. The regional supply of fossil fuels, including the supply of 
electricity by type of generating plant, is projected through year 
2000. 





§2021 (EPRI-SR—31, pp 27p., III.C) Some recent devel- 
opments in forecasting pad Atm strategy. Granger, C.W.J. 
(Univ. of California, San Diego, La Jolla). Mar 1976. : 

From Conference on forecasting methodology for time-of- 
day and seasonal electric utility loads; Pacific Grove, California, 
United States of America (USA) (4 Dec 1975). p 

In Proceedings on forecasting methodology for time-of-day 
and seasonal electric utility loads. 

Forecasting is discussed in terms of: the fundamentals of the 
information set, i.e., what information set is used, how it is used, and 
what criterion function is used; the form of the forecast; how to 
adjust the data for seasonal and other variations; and the building of 
bivariant feedback models. (LCL) 


52022 (EPRI-SR—31, pp .> Paper III.D) Approach to time 
series modeling and justrated electricity de- 
mands, Parzen, E. (State Univ. of New York, Buffalo). Mar 1976. 

From Conference on forecasting methodology for time-of- 
day and seasonal electric utility loads; Pacific Grove, California, 
United States of America (USA) (4 Dec 1975). : 

In Proceedings on forecasting methodology for time-of-day 
and seasonal electric utility loads. ‘ ; 

Time-series modeling and forecasting is discussed in two 
parts: the first part outlines an approach to empirical time-series 
analysis, and the second part illustrates its application. Part I defines 
the time-series modeling problem in terms of whitening filters. For 
stationary-time series, approximate autoregressive gee 
play a central role. For i -time series, modeling 
problem is to interpret a whitening filter as a series of filters (in 


- 





5402 ENERGY RESEARCH ABSTRACTS 


tandem) which provide de-trending and seasonal adjustment proce- 
dures. The CAT criterion to determine the optimum order of 
autoregressive approximation to a sample of size T is described. The 
concepts of non-predictable and predictable time series, and naive 
predictors, are introduced and used to help yield models of observed 
time series suitable for interpretation as well as forecasting. Part II 
discusses an empirical time series analysis of a long time series of 
hourly electricity demand. 

52023 (PB—263020) Project Independence Evaluation System 
(PIES) documentation. Volume 1. The integrating model of the Project 
Independence evaluation system. oo ment Inst., Wash- 
ington, D.C. (USA)). Sep 1976. tract 


-CR-03-60501-00. 
438p. NTIS, PC A19/MF AO1. 

The Project Independence Evaluation System (PIES) is a 
complex computer model developed by the FEA for its use in 
energy policy analyses. PIES represents the energy economy of the 
nation on an average day in selected target years--1980, 1985 or 
1990. By varying the assumptions and data, the model is used to 
simulate the effect of differing energy policies or trends. This report 
describes the entire mode] in a general fashion and the specific 
implementation of different sectors of the supply side of the model. 
Basically, on the supply side, the model contains fossil fuel supply 
activities, fuel conversion activities and transportation activities. 


52024 (TID—27684) Survey of literature on the commercializa- 

tion of high technology products and the role of government in 

fostering such commercialization. (Booz, Allen and Hamilton, Inc., 

a ee D.C. (USA)). 11 Jul 1975. 185p. Dep. NTIS, PC A09/ 
AOl. 

This report represents the results of the first phase of a study 
being conducted for ERDA to analyze the factors affecting the 
commercialization of new technologies, and to recommend actions 
that ERDA can take to accelerate introduction and diffusion of 
new energy technologies into the marketplace. The report is essen- 
tially a literature search and was conducted for two reasons: (1) to 
identify generic conditions that must be met to achieve successful 
commercialization, and (2) to identify and review incentives to 
commercialization. Many of the procedures are graphically present- 
ed and the selected bibliography contains 98 citations. 


52025 Input-Output Energiekrisenmodelle. (Input-output energy 
crisis models). Franzen, R. (Gesellschaft fuer Mathematik und Da- 
tenverarbeitung m.b.H., St. Augustin (Germany, F.R.). Inst. fuer 
Datenverarbeitung im Rechtswesen). St. Augustin, Germany, F.R.; 
Gesellschaft fuer Mathematik und Datenverarbeitung (1976). 40p. 
(In German). 

9 refs. 

The linear input-output optimization models developed here 
are based on the model of industrial complexity developed by 
Leontief. The following target functions are established by the 
optimization models: 1) maximum delivery to the final demand with 
a determined weighting, 2) maximum utilization of the potential of 
manpower, and 3) minimization of the deficit in the balance of 
payments that develops due to the imported primary energy sources 
getting more expensive. The side conditions of the models are 
defined by the primary inputs directly or indirectly necessary for 
production with the help of the matrix multiplicator. The inputs are 
given upper limits. Furthermore, upper and lower limits are given 
or the delivery to the final demand. It is assumed that the energy 
crisis is due to a scarcity and’to the rising prices of the primary 
energy sources imported. These primary energy sources are treated 
in the models as primary inputs with upper limits. Additionally, 
further primary energy souces that are limited may be bought at an 
even higher price. 


52026 Framework for cost comparison between energy supply 
Phung, D.L. (Oak Ridge Associated Universities, TN). 

85-90 of In Energy and the environment. Theodore, L. (ed.). 
yton, OH; American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The ~~ se common Sonny np ey analyses of 
power supply tec ies is very great, it is obvious that 
technologies vary that economic choices cannot be made 
mechanistically. The basic feature of the framework proposed here is 
to establish clearly visible technical, environmental, social, geo- 
Gee, snd Eases citings fo wth Ge eatinate & 00 be cande. 


rincipal criteria are objectivity, completeness, consistency, and 

credibility of assumptions and data. The calculation is based on an 
approach using life-cycle and multivalued assumptions that carefully 
take into account the effects of inflation, net cost increases, and 
discount rates. It must be emphasized that although we advocate 
standardization, we do not advocate mechanistic application of this 
or any framework, nor massive data generation for its own sake. It is 
— that when the cost estimates are done intelligently, not only 
ics of specific technologies be better understood, but 


the economics 
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normalization and cross-comparison will also be considerably facili- 
tated. 


52027 Better forecasts are necessary. Lessors from the past for 
energy projections of tomorrow. Mueller, K.W. (Deutsche Shell 
A.G., Hamburg (Germany, F.R.)). Oel; 14: No. 11, 316-320(Nov 
1976). (In German). : ; 
rom Meeting on new techniques of energy planning - meth- 

ods and results; Essen, Germany, F.R. (18 May 1976). : 

Reasons for wrong energy forecasts are investigated, particu- 
larly forecasts made a long tie after the energy crisis. 


52028 Energy in transition: a report on energy policy and future 
options. Loennroth, M.; Steen, P.; Johansson, T.B. Stockholm; Sec- 
retariat for Future Studies (1977). 134p. 7 

is publication sums up reports published to create a con- 
ceptual background for analyzing Swedish long-term energy policy. 
Swedish energy policy—today, yesterday, tomorrow—is discussed 
in Chapter 1. Oil being supplemented now and laced later is 
discussed in Chapter 2. Chapter 3 identifies the main alternatives: 
breeder reactors, coal, and renewable energy sources, i.e., solar 
energy. The alternatives possess varying c teristics and the 
supply of energy from these sources must fit into the pattern of 
energy use. Because of long lead times for development, Chapter 4 
discusses the risks of getting rigidly committed and the chances of 
maintaining and creating freedom of action, so that none of the 
alternatives disappears unintentionally. Freedom of action has its 
limits, which mainly lie on three levels: the interaction of energy 
policy with other political goals; technical properties of the energy 
system; and characteristics of the economic and social system of 
rules in which the energy issues are to be found. Some conceivable 
conflicts over political goals are discussed in chapter 5, which takes 
up the relations between energy consumption on the one hand and, 
on the other hand, economic growth, environmental protection, 
geo; hic structure, foreign policy, etc. Technical limits to free- 
dom of action are the subject of Chapter 6, which is chiefly con- 
cerned with the importance of energy quality and the energy carri- 
ers. Organizational and institutional limits to freedom of action are 
discussed in Chapter 7, taking as example the development of the 
electric sector in Sweden. The main conclusions are given in Chap- 
ter 8. (MCW) 


52029 World energy outlook: a reassessment of long-term energy 
its and related policies. Paris; Organisation for Economic 
Co-operation and Development (1977). 106p. . 
A report by the Secretary-General. 


This — analyzes projected trends in energy needs and 
supplies and implied oil import demand of OECD and other 
major global — for the next 15 years. It examines the policy 


options still av: le to improve the energy sunply-demand balance 
and reduce oil imports. The study is based on three different eco- 
nomic-growth-rate cases. The central growth-rate case is combined 
with two different energy policy scenarios. The other two growth- 
rate cases are considered briefly to demonstrate the importance of 
the growth parameter. Throughout, there is but one price assump- 
tion for the reference Saudi crude: $11.57 per barrel in 1975 dollars. 
This study parallels Energy ts in 1985 (EAPA 1:01878) in 
many aspects, but is modified as follows: (1) draws upon extensive 
re-assessments completed by nearly all major energy-conasuming and 
some energy-producing countries after the oil price increases of 
1973-74, but relies less upon member states’ official forecasts than the 
first study; (2) highlights the uncertainty in growth by using three 
growth cases; (3) presents an alternative or accelerated policy case 
to demonstrate the potential for changing projected results with 
stronger policies; (4) encompasses the world, not simply the OECD 
as in the original study; (5) looks at horizons beyond 1985; and (6) 
explores potential savings that might accrue from adoption of var- 
ious conservation practices. (MC 


52030 San Diego County general plan: Energy Element; sixth 
on TT eee CA; Integrated Planning Office (1977). 189p. 

In November 1974, the Board of Supervisors inted the 
Energy Element Subcommittee of the Citizens’ Committee to the 
General Plan. It assisted in the staff's preparation of a General Plan 
element which incorporates policies designed to increase energy 
utilization efficiencies and to assure adequate future energy supplies 
in the County. The major topics addressed are those of energy 
demand and supply, discussed in a scenario format; the impacts 
related to various conservation or supply tactics; the rationale for 
selecting a reduced energy growth rate; and the policies and imple- 
mentation ies which would aid in reducing energy wth 
rates to desired levels. The element incorporates extensive fndings 
of factual data on national, state, and county energy problems, 
electricity, natural gas, energy usage by sector, alternative energy 
sources, and the energy reclamation aspects of solid waste manage- 
ment. The o tions of the Subcommittee to increase energy 
utilization efficiency and to assure adequate energy ies have 
been integrated into the Policies and Action Programs c . The 
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major policies deal with methods whereby the County can reduce 
energy Consumption, assure adequate energy supply, and coordinate 
its efforts regionally. 


52031 Western Europe's energy sources. Kratz-Herder, G. 
(Koeln Univ. (Germany, F.R.). Energiewirtschaftliches Inst.). 


y, 
meet -~ Z.; 93: No. 1, 7-13(Jan 1977). (In German). 


High energy consumption and comparatively inadequate re- 
serves of primary energy sources are the two factors dominating 
Western Europe’s energy situation. The pattern of energy consump- 
tion in Western Europe shows that, after 1973, virtually all countries 
have indeed planned radical changes in their energy supply. Howev- 
er, it can be foreseen, that it will not be possible to carry the 
proposed readjustments fully into effect. So more likely, the major 
ange of the energy requirements will have to be met by hydrocar- 

ms in the future, too. A closer look at the actual availability of 
hydrocarbons from European production reveals that the continental 
resources, including those found on the continental shelves, are not 
sufficient to meet the entire demand there is no way of getting 
around the fact that the remaining gap must be filled by imports. 
Considerations concerning the costs involved and the need to assure 
continuing supplies make it seem advisable to develop a strategy of 
diversifying the buying of resources. The next step of the study deals 
with such strategy, giving particular consideration to the position of 
Western Europe in the worldwide economic system, a point of some 
importance since, in terms of geographical distribution, the main 
points of energy consumption in the world are not coinciding with 
the location of the world’s energy reserves. So it would seem 
advisable for the West European countries to seek and actively 
pursue a cooperation with the present and potential hydrocarbon 
exporting countries, taking into due account the cost factor and the 
need to assure continuing supplies. 


52032 Turkey's energy economy. Arch. Energiewirtsch.; 31: No. 2, 
53-1 1977). {in German). 
tabs.; 5 refs. 

A detailed survey--together with numerous tables--of the 
energy policy situation in Turkey is presented. The discussion 
covers: a) mining of hard coal, brown coal and petroleum and the 
water power available; b) the consumption of fossil and non-com- 
mercial fuels and water power energy; c) progress in the installed 
power plant efficiency and in electricity production; d) water power 
plants of more than 50 MW and the electrical energy produced by 
them per year; e) changes in the consumer share and primary energy 
sources in the conventional power plants in Turkey have occurred 
1960-1975. The Turkish long-term program covers the period 1977- 
1995 and provides for an increase from 447 to 1896 kWh per year 
and man. Finally, a prognosis is given of the production and con- 
sumption of the pri energy sources (listed in detail) for the 
years 1977, 1982, and 1987, and shows the amount of foreign 
investments supporting the Turkish energy policy. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 50859, 51995, 52003, 52005, 
52023, 52028, 52031, 52032, 52051, 52055, 52057, 52058, 52060, 
52062, 52063, 52064, 52068, 53031 


52033 (BNL—50566) Artificial islands for cluster-siting of off- 


. (Brookhaven National 
Lab., Upton, N.Y. (USA)) Contract EY-76-C-02-0016. 
163p. Dep. NTIS, PC A08/MF AOl1. 

One of the ways in which offshore coastal regions can be used 
in energy development is examined, namely through the construc- 
tion of offshore islands for the siting of energy-related facilities. The 
purpose of the study is to review and assess the significant sectors of 
this accumulation of legal and regulatory authority, in order that 
those proposing and supervising such offshore development can 
formulate suggestions for coordination and rational allocation of 
responsibility. The potential demands on offshore resources are 
considerably greater than many would expect. In addition to off- 
shore drilling and other mineral exploitation, there is increasing 
interest in safety of navigation, harvest and aquaculture of living 
marine resources, recreation, and preservation of uniquely valuable 
marine and ecosystems. Within this dynamic context, the 
offshore implications of the energy needs of the United States must 
be fully evaluated. New energy installations might be appropriately 
sited offshore on artificial islands. This legal and regulatory assess- 
ment contains little case law, new Congressional enactments, or 

roposed regulations and is, in general, a first-order analysis of the 
legal context for a new concept—the multiple-facility artificial 
island—which has not yet been tested, but which merits serious 
study as an alternative for uses of the offshore ions to meet 
energy requirements. An extensive bibliography containing 254 cita- 
tions is included. 
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52034 (BNWL—2084-RAP-4) Citizen involvement in energy de- 
cision making. Curry, M.G.; Olsen, M.E. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Mar 1977. Contract EY-76-C-06- 
1830. 20p. Dep. NTIS, PC A02/MF AOI. } 2 

As citizen participation has become a major issue in Federal 
programs and local politics during the past few years, many re- 
searchers have attempted to determine the components and condi- 
tions of successful citizen influence efforts. Little attention has been 
given, however, to how citizens view the various roles and tech- 
niques for implementing citizen influence in public decision making, 
or to what ple mean by “success” in citizen participation. The 
purpose of this survey and study is to learn more about the perceived 
effectiveness and appropriateness of various citizen influence tech- 
niques. As part of the Pacific Northwest Regional Assessment Pro- 
gram, this research focuses on nuclear-power decision making be- 
cause of its visibility as both a local and national issue, and because it 
is representative of other resource development issues in which 
citizens are becoming highly involved. Questionnaires were mailed 
to citizens in Washington state, with replies received from 69 per- 
cent. 


52035 (INIS-mf—3373) Danish energy policy 1976. (Handels- 
ministeriet, Se preys (Denmark)). Apr 1976. 116p. (In Danish). 
Dep. NTIS (US Sales Only), PC ‘A06/ME AOl. 

A plan for energy supplies in Denmark up to 1995 was 
prepared by the Ministry for Colananee and Energy and presented 
to the Danish Parliament. Plans aim at achieving least possible 
dependence on oil through savings in energy consumption and 
changing from oil to other forms of energy. The main elements in 
the energy plans are the introduction of two new energy sources in 
Denmark, atomic power and natural gas, as well as the setting up of 
a “heating plan” to ensure optimal utiliza ization of the available energy 
sources. Furthermore, weight is laid on carrying through savings in 
private consumption, in public agencies and in industry, and imple- 
menting a programme of expanding energy research and develop- 
ment. 


52036 (NP—21948) National energy plan. (Executive Office of 
the President, Washington, D.C. (USA). Energy Policy and Plan- 
ning). 1977. 117p. GPO. 
Following an overview and summary of the National Ener; 

Plan, Chapter I traces the — of the U. S. energy problem. The U. 
S. energy demand, oil, nat gas, and implications for the USA and 
the international community are discussed in Chapter II. The ten 
principles of the Plan are given in Chapter III. Conservation and 
energy efficiency dealing with transportation systems, buildi 
appliances, industrial fuels, cogeneration and district heating, utili- 
ties, and conservation savings are discussed in Chapter . All 
aspects of policy pertaining to oil and natural gas in the National 
Energy Plan are discussed in Chapter V, while Chapter VI deals 
with coal, nuclear, and hydroelectric power. Chapter VII deals with 
the Government's role in development of nonconventional sources. 
The overall roles of government at all levels and of the American 

ublic are discussed in Chapter VIII. Chapter IX, The National 
icy Plan and the Future, concludes the document. (MCW) 


(PB—264 044) Methodology and criteria for siting energy 
plants in Idaho. Technical report, Warnick, C.C. (Idaho 
Univ., Moscow (USA). Water Resources Research Inst.). Jun 1976. 
Contract DI-14-34-0001-6013. 120p. NTIS, PC A06/MF AO1. 

A review is presented of energy plant siting criteria, method- 
ologies, guidelines and programs that are being considered in this 
country. A preliminary screening | rtm for siting energy plants 
in Idaho is presented and a detailed hierarchal classification system 
for siting criteria was developed. Methodology for using the criteria 
is suggested. Experience of a workshop trying to identify problems 
of implementing a ranking and rating for siting energy plants in the 
general situation for Idaho is reported. A brief analysis is presented 
on the needs for regulations and legislation to implement a future 
program of evaluation that would benefit utilities, the planning 
agencies, and the regulatory agencies operating within Idaho. 


52038 (PB—264392) Commodity supply restrictions study: policy 
implications of producer country supply restrictions: the world energy 
market. Final report. (Charles River Associates, Inc., a 
Mass. (USA)). Nov 1976. Contract NBS-4-35960. 382p. NTIS, 
A17/MF AOl. 

See also PB-264 391. 

A number of policies have been proposed to reduce U.S. 
— on imported oil or to reduce U.S. vulnerability in some 
other way. Among the policies proposed are stockpiling, quotas and 
tariffs, subsidies to domestic oil producers, accelerated development 
of nuclear power, and conversion of oil fired generating plants to 
coal. Of special concern is the proposal that U.S. government 
subsidize or offer other incentives to the development of synthetic 
fuels, since these technologies have not yet been signi tly devel- 
oped on a commercial le in the United States. This study exam- 
ines these different policies, their benefits and costs, and compares 
them as instruments to reduce the impact of future supply disrup- 
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tion.. The policy measures chosen for analysis are representative of 
tyres of actions currently under consideration to mitigate the effects 
of OPEC. 


52039 (PB—264740) Annual report, 1975/1976. (Federal Energy 
Administration, Washington, D.C. (USA)). Jan 1977. 164p. (FEA/ 
it mol! PC — AOl. 


This second ans rt of the Federal Energy Administra- 
tion (FEA) describes significant and positive energy accomplish- 
ments for the Nation oad be her citizens in Fiscal Year 1976. It cabins 
the major actions of the FEA, broken down by the offices and their 
major programs, and the impacts of those actions. The mid-term 
outlook and long-term trends for the various energy. sources are 
noted. A list of contracts awarded and a summary of information- 
gathering activities are included. 


EH Lexington, MA; D.C. Heath and Company (1975). 250p. 
mn, eath ani m 1 
There are three circumstances in which this Randteook will 
prove of immediate use: in the event that (1) an energy source or fuel 
supply is unexpectedly shut off, and emergency action is required; 
(2) the near term (the immediate six-month period) is expected to 
bring shortages or Curtailments, and preparation for a possible crisis 
is advisable; (3) potentially troublesome shortages are expected in the 
midterm (five to ten years), and programmatic action appears pru- 
dent. The handbook is designed to help local governments improve 
energy management, ularly in these times of shortage and 
crisis. It is aimed at the small municipal ——, but contains 
information that will be helpful to counties and large cities as well. It 
offers detailed, step-by-step practical suggestions on how to handle 
commonly encountered energy supply problems. It also contains 
information on who to call at the state and Federal offices to get 
more petroleum, propane, or other fuels, and on responses to energy 
page and how to avoid them. There is a series of el 
nerey management ordinances, and there is discussion of the legal 
roblems of energy management. This handbook is designed to 
Gaver three topics: the energy policy administrations at the Federal 
and at the state levels, the energy policy alternatives of local 
government, and some basic information on ing energy emer- 
gencies and supply disruptions. An encyclopedic index offers a 
comprehensive guide to this handbook and a glossary of energy 
policy and related terms. 


52041 United States energy policy: an economic assessment. 
Huettner, D.A. pp 63-68 of In Energy all the environment. Theo- 
dore, L. (ed.). Dayton, OH; American Institute of Chemical Engi- 
neers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The rhetoric of U.S. policy has stressed independence but 
actions have fostered dependence. Certainly dependence is unavoid- 
— in the short term, but there is a fundamental difference between 
o licy — poy dependence and one of diminishing d 

ven t $ present energ poe! it is clear thet dependence 
is unavoidable. Yet a policy of iminishing has advan- 
tages even if eventual independence is only remote and speculative. 
Diminishing dependence would encourage use of domestic energy 
resources Only when it is economically justified yet would initiate 
the demand adjustment process postponed by = policy. The 
habits, life style and capital stock of our nation would be placed on 
the path of eventual yp ged with the realities of higher ener, 
prices. Energy R and D would be encouraged but breakthro 
would be adopted only as they become economically competitive. 
The major change a for the U. S. to move fon its current 
policy posture to one of dimin dependence is a return to free 
energy markets. Nothing can be gained by postponing this change. 


52042 Energy policy and utilization. Deutch, M.J. pp 69-75 of In 
Energy and the environment. Theodore, oe e Teoten, OH; 
American Institute of Chemical Engineers 

From 4. national conference on nA ang 0 te environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

Energy conservation is absolutely essential until such time as 
we can increase energy production from domestic sources. Some 
conservation measures are more practical and urgent than others; 
ie., those that can achieve larger near-term results than energy 
substitution and supplies from new energy sources. To achieve a 
large reduction in our energy gap 


acceptance, we will have to base our policy choices and 
apy ge try t-te 
and feasibility of each strategy to reduce 
use. Each policy c (including higher energy prices) will 
have to be avaluated in the light of risks, disincentives, and effects on 
employment and inflation. Since our energy gap comes mainly from 
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the short supply of oil and natural gas, a tangible conservation 
program id concentrate on these fuels. Thus, the priorities in 
conservation strategies should obviously be directed at the large end- 
users of imported oil (i.e., transportation and subechanieal and 
other industrial users where some substitution between fuels is 
feasible). 


52043 U.S. energy policy: where we are. Cooper, B.S. pp 157-161 
of In Energy and ithee environment. Theodore, L. (ed.). Dayton, OH; 
American Postitute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976) 

See CONF-761016—. 

USA energy policies since 1973 are reviewed and questioned. 
If energy policy overlaps other policy areas, some tradeoff must be 
decided. After much discussion, the results have been that Congress 
has watered down the President's (Ford's) energy proposals. Also, in 
the 1976 election campaign a truce has seemingly been reached by 
unspoken, mutual consent not to talk about energy problems. A 
number of questions are raised as to the true nature of the energy 
problem, possible courses of action (e.g., is energy independence a 
realistic, legitimate goal.), Congress’ responsibility for energy policy, 
the proper extent of government intervention, and pro 
of adjudicating national, regional and state differences. (LTN) 


52044 Are we legislating ourselves out of business. Osterman, G. 
(Monsanto Co., Addyston, OH). pe 336-338 of In 4 and the 
environment. Theodore, L. (ed.). Dayton, OH; American Institute of 
Chemical rs (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976) 

See CONF-761016—. 

While the need for environmental ne ae ow and legislation is 
recognized, the problems in writing detailed legislation are consider- 
able and this area has been pone oe to the point that engineers 
have difficulty understanding the law and in meeting the detailed 
requirements. It is concluded that legislation should specify the 
result to be obtained but not the detailed design. The latter should be 
left to the technical and economic judgment of the plant engineers. 
Different requirements by different states and by the federal govern- 


ment, even if really only ‘ange in format, compiles the problem. 
(LTN) 


52045 California energy trends and choices: 1977 biennial report 
California 


of the State Energy Commission. Volume I. Toward a 
energy strategy: policy overview. Sacramento, CA; Energy Resources 
nn and Development Commission (1977). Bap. (NP— 
This volume sets forth the Commission’s view of energy 
teed and its long-term implications. It is not a scenario for 
with hypothetical sources and uses of energy. The underscore 
of the analysis is that uncertainty in economic, environmental, and 
political systems to meet energy future is a and 
= ~— for concern. In Chapter I, the failure of the F 
ey and the need for a coherent energy policy are Cae. 
t is argued that the conflict arises due to the extent and 
= of resource scarcity. 
and supplies historically. ter III, The Corporate Planning Re- 
sponse, perceives future ab energy demand, the nuclear 
baseload futures, the large gas-supply projects, the coming West 
Coast oil surplus, and the need for a more = 
ee. IV discusses the Jeffersonian View, The i 
i Periclean View philosophies and their effects on 
decision making. Chapter V discusses planning in the face of uncer- 
tainty. The final chapter researches conservation, co-generation, 
diversifying electricity supply, marginal cost mg +e natural gas, a 
flexible policy, air pollution regulations, solar energy, State 
energy f authority, and labor tax credits as elements of a 
pragmatic strategy. (MCW) 


52046 President Carter's energy proposals: a perspective. Wash- 
aoe DC; Congressional Budget dget Office (1977). 148p. (NP—22210). 


The energy plan submitted by President Carter to the Con- 
gress contains more than 100 interdependent proposals aimed at 
reducing consumption of petroleum, converting oil and natural 
pe ge a mee Mp rt he gers ee of 
energy, red’ og spre ape es to 
7.0 million barrels 1985 Tas Aapibaiton auieaee tat a. 
puenlaantiiey 2.8 callin week Ue cindbutdhiie to eummnvention and 24 
to the substitution of coal for oil and gas. This report 
eae 


ter II reviews energy sources 


equipment. These sets of proposals estimated 
reduction in oil i of 2 milion Dacre ad by 1985. The 
analysis conducted by the and present- 
ed in this iavover, tadbatee Gat Gis amigo oomtomee 
tic; CBO estimates closer to 2.3 million barrels a day. About 0.6 of 
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the 0.9-million difference results from lower estimates of coal con- 
version potential; the remaining 0.3-million discrepancy is due to 
differing estimates of the results from the home insulation and solar 
equipment tax credits. The Administration asserts that an additional 
savings of 1.3 million barrels a day (over and above the savings from 
the five main proposals) can be expected to result from various 
jon Amey such as new building standards; these have not been 
yzed by CBO. In summary, the total savings achieved by the 
Administration’s plan are estimated by CBO to be about 3.6 million 
— a day, rather than the Administration’ s estimated 4.5 million 
els. 


Department of Energy Cote Act. Report together 
with additional, supplemental, minority, and dissenting views. Wash- 
a DC; Committee on Government Operations (1977). 85p. 


H.R. 6804 establishes a new Federal di ent in the execu- 
tive branch, the Department of Energy. To this new pe will 
be transferred all the functions of the Energy Research and Devel- 
opment Administration, the Federal Energy Administration, and the 
Federal Power Commission as well as certain functions of the 
Department of the Interior, the Department of Housing and Urban 
Development, the Department of Defense (Navy), the Department 
of Commerce, and the Interstate Commerce Commission. The new 

ment will be headed by a cabinet-level Secretary of Energy 
and most of the authority will reside in his office. There will be a 
Deputy Secretary and nine assistant secretaries who will carry out 
various duties related to the titles of their offices and such others as 
the Secretary may assign. The nine assistant secretaries will head the 
following sections entitled: Public, Congressional and Intergovern- 
mental Relations; Conservation; Defense Pro ; Environment; 
Fossil and Nuclear Energy Technology; Policy, Evaluation and 
International Programs; Competition; Resource Applications; and 
Solar Geothermal Recycling and Other Technologies. The report 
includes detailed information and explanations of the bill together 
with four appendices: Organization chart; President's Message to 
Congress; Draft Executive Order; and Reports of departments and 
agencies. Additionally, supplemental, minority, and dissenting views 
are included. (MCW) 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 51972, 51978, 51985, 51994 


(PB—262362) Fuels and energy data: United States by 
states and census divisions, 1973. Information circular. Crump, L.H. 
(Bureau of Mines, Washington, = ames Dec 1976. i21p. ’(BM- 
IC—8722). NTIS, PC A06/MF A 

See also PB—236581. 

Salient information on reserves, production, and consumption 
of fuels and energy by State is summarized. Reserve and production 
data are shown for each of the fossil fuels (coal, crude oil, natural 
gas liquids, and natural gas) and for uranium. The consumption data 
of each of the major consuming sectors (household-commercial, 
industrial, transportation, electric power, and miscellaneous) are 
broken down by energy source (coal, petroleum, natural gas, hydro- 

wer, and nuclear). In addition, total energy consumption in the 
ation in 1973 is compared with consumption in 1972 and 1974. 


52049 California energy trends and choices: 1977 biennial report 
of the State Energy Commission. Volume IV. Fossil-fuel supply issues. 
Sacramento, CA; Energy Resources Conservation and Development 
Commission (1977). 474p. (NP—22209). 

This volume considers selected fossil-fuel supply issues facing 
California. The findings and recommendations are in response to the 
legislative authority of the Warren-Alquist State Energy Resources 
Conservation and Development Act. An overview of the issues and 
summary recommendations are presented in Part I (2 chapters). 
Liquefied natural gas and liquid petroleum gas are discussed in Part 
II (6 chapters). The Elk Hills Naval Petroleum Reserve discussion in 
Part III includes 3 chapters. North American crude oil and natural 

s supply is the topic of Part IV, which contains 6 chapters. Part V, 
Offshore Oil and Gas Development is presented in 4 chapters. The 
report does not attempt comprehensive fossil-fuel resource planning 
for the state. An extensive reference list is provided. (MCW) 


COAL 


REFER ALSO TO CITATION(S) 50571, 50585, 50635, 50636, 
50637, 50638, 50639, 50663, 50667, 50678, 50701, 50810, 50811, 
50814, 50817, 50823, 50839, 50842, 50847, 50848, 50849, 50850, 
50852, 50853, 50859, 51982, 52872 


52050 Coal development financing by commercial banks. Wilson, 
W.W. Chicago; Continental Illinois National Bank and Trust Com- 
pany of Chicago (1977). 12p. (CONF-770136—1). 


ENERGY MANAGEMENT AND POLICY 5405 


From Coal production, use and financing conference; Wash- 
ington, me of Columbia, United States of America (USA) (25 


Jan 1 

"The coal companies of the 1950s were mainly family-owned 
businesses, but many of today’s — are a owned and 
are now identified with other lines of business. topics 
are discussed: historical summary of the sources st capital or coal 
development; current bank financing techniques; the coal sales con- 
tract; special finan — problems of subsidiary coal companies; spe- 
cial needs of the si coal producers; and changing tax, regulatory, 
and legislative conditions. (MCW) 


PETROLEUM 


REFER ALSO TO CITATION(S) 50862, 50864, 50871, 50912, 
50918, 51998, 52041 


(AD-A—036769) Regulations for U.S. tank vessels carry- 
oe yen Armee yeti 
waters of the United States. Final environmental impact statement. 

(Coast Guard, Washington, D.C. (USA). Office of Merchant Marine 
Safety). 12 Nov 1976. 141p. (USCG-M—08-77). NTIS, PC A07/MF 
AOl. 


This statement assesses the environmental impact of changing 
the pollution prevention regulations in Title 33, Part 157, Code of 
Federal Regulations to extend ———— for segregated ballast on 
design tank vessels a 70,000 deadweight tons and other —_ 

ipment, operating requirements to two new groups 

ame eseels: U.S S. tank vessels coal oil in foreign trade, and foreign 
tank vessels carrying oil to or from U.S. ports. These 

their environmental effects, and the alternatives considered by the 
Coast Guard are discussed in an earlier statement, Final Environ- 
mental Impact Statement; Regulations for Tank Vessels Engaged in 
the Carriage of Oil in Domestic Trade, completed 15 August 1975. 
This statement expands on and should be read in with 
the earlier statement. The purpose of these regulations is to control 
the discharge of oily mixtures from tank cleaning and deballasting 
operations and to incorporate construction requirements for new 
vessels which will reduce size and occurrence of oii spills from 
future vessel accidents and improve the survivability of tankers after 
damage. These regulations are based on requirements of the Interna- 
tional Convention for the Prevention of Pollution from Ships, 1973, 
but also include constraints on the location of required segregated 
ballast spaces to provide protective spaces against collision or 
grounding damage. (Author) 


52052 (PB—264 992) Impacts of 
opment on Lafourche Parish. Mum a A.J. Jr; Wagner, F.W.; 
Carlucci, G.D. Jr; Landry, M.J.; , J.C. Ir. (New Orleans 

A). ‘Urban Studies Inst.). ae 1976. 391p. NTIS, PC 


Sponsored in part by Louisiana State Planning Office, Baton 
Rouge. 

This study deals with the impacts of OCS mining activity on 
Lafourche Parish in terms of employment, income, job types, envi- 
ronmental effects, and required supporting facilities and services. 
Information on population, employment and income in Lafourche 
wastows fo tipes invelved in suing aagineeiian, IEEE 
various job A nore involved in mini loration, drilling, produc- 

a 


tion, and pipe 

boat buildin a — construction. The tax base of 

Parish whic is heavily. besed on the oil and gas industry is d 

cussed. The infrastructure of Lafourche Parish, both sailing ant 
lanned--highways, canals, airports, electrical power facilities, pipe- 

fines, vocational schools and port facilities--are also discussed. 


52053 i—Sep 16, lenny sa ge ——. Final 
report Jul 74—Sep orth Carolina Dept. of Natural Eco- 
nomic Resources, Ral (USA)). Oct 1976. Contracts CPRC- 
10540014; FEA-CA-12-50010-00. 250p. NTIS, PC All/MF AO1. 
This report estimates the benefits and cost that would occur 
to the citizens of North Carolina if a large-scale development of 
petroleum industry occurred in the Coastal Plains of the state. This 
development would include refineries, hemical areany Fase oe 
and transportation facilities, and an o deepwa' 
The benefits and cost were i rapt we nage © gw 
environmental terms. 


52054 (PB—262482) Determination of equitable pricing levels for 
Alaskan crude 


North oil. (Mortada International, Dallas, Tex. 
AOC Nov 1976. Contract FEA-CR-06-60824-00. 124p. NTIS, PC 
F AOl. 


Outer Continental Shelf devel- 
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DCF, after tax, real rate of return, and sensitivity analysis; and 
economic and energy impact. 


52055 —— Strategic petroleum reserve: Bryan Mound 
salt dome. Final environmental impact statement. (Federal Energy 
Administration, Washington, D.C. (USA)). Jan 1977. 534p. (FEA/ 
S—76/502; FES—76/77-6). NTIS, PC A23/MF AOI. 

The Federal Energy Administration is considering the imple- 
mentation of Strategic Petroleum Reserve (SPR), Title I, Part B of 
the Energy Policy and Conservation Act of 1975 (P.L. 94-163) 
through the development of a 58 million barrel crude oil storage 
facility at the Bryan Mound Salt Dome. The purpose of the SPR is 
to mitigate the economic impacts of any future interruptions of the 
petroleum imports. Under the initial phase of the SPR, referred to as 
the Early Storage Reserve (ESR), one hundred fifty million barrels 
of oil will be stored by 1978. The Bryan Mound site, a salt dome 
with existing cavities located in Brazoria County, Texas, has been 
identified as a candidate site of the ESR because it offers the 
advantage of large storage capacity, easy access to the distribution 
network, and a relatively short preparation period. This site-specific 
EIS analyzes the environmental impacts caused by site preparation 
and operation. 


52056 (PB—262842) Market share study (1976). (Applied Ur- 
banetics, Inc., Washington, D.C. (USA)). Nov 1976. Contract FEA- 
CO-06-60735. 170p. S, PC A08/MF AOl. 

See also PB—262846. 

In response to a concern expressed by the FEA advisory 
groups that long-term gasoline marketing patterns were being dis- 
rupted, the FEA initiated a two-part study in three cities. The first 
part of the study, contained in this report, focused on determining 
the changes in market share of four brand categories - Major, Major 
Secondary, Independent Refiner, and Private. 


52057 (PB—262877) Weakening the OPEC cartel: an analysis 
Staff report. Haring, J.R.; Roush, 
ton, D.C. (USA). 
—6-15-32). NTIS, 


and evaluation of the policy options. 

C.T. Jr. (Federal Trade Commission, Washi 
Bureau of Economics). Dec 1976. 45p. (FTC- 
PC A03/MF AOl1. 

The report furnishes an economic analysis of the Organization 
of Petroleum Exporting Countries (OPEC) cartel. It examines the 
organization's evolution, stressing the historical events and underly- 
ing market structure changes which led to its successful coalescence 
of power, the relationships between major oil companies and the oil 
producing countries, and the significant role these companies play in 
helping resolve the problems faced by the organization in maintain- 
ing its power. The authors outline and evaluate a number of policy 
options that can be taken by the United States, in terms of their 
potential impact on the cartel. 


(PB—262904) Effects of federal price and allocation regu- 
lations on the petroleum industry. Staff report. Roush, C.R. Jr. 
(Federal Trade Commission, Washington, D.C. (USA). Bureau of 
yee Dec 1976. 99p. (FTC-R—6-15-33). NTIS, PC A05/MF 


The report presents an economic analysis of the operation and 
effect of controls existing prior to the passage of the Energy Policy 
and Conservation Act (PL 94-163) in December 1975, and attempts 
to identify the benefits and costs of the regulations. After describing 
the efficiency effects of price controls on presumably workable 
competitive markets, and addressing the question of how these 
effects might differ in a noncompetitive environment, the author 
draws policy conclusions and discusses ways the Energy Policy and 
Conservation Act might alter the analysis. 


52059 (PB—264530) Pricing policies for a two-part exhaustible 
resource cartel: the case of OPEC (world oil project). Working paper. 
Hnyilicza, E.; Pindyck, R.S. (Massachusetts Inst. of Tech., Cam- 
Me (USA). Energy — Apr 1976. 30p. (MIT -EL—16--08WP). 
PC A03/MF A 
Prepared in le with Alfred P. Sloan School of 
—— Cambridge, Mass 
per examines pricing policies for OPEC under the 
am... that the cartel is com of a block of s coun- 
tries with large cash needs and a block of saver countries with little 
immediate need for cash and a lower rate of discount. The decision 
— for the two-part cartel is embodied in a game-theoretic 
ramework and the optimal bargaining solution is computed using 
results from the theory of cooperative games developed by Nash. 
The set of feasible bargaining points--and the corresponding Nash 
solution--is computed under two assumptions on the behavior of 
output shares: that they are subject tc choice and that they are fixed 
at historical values. The results suggest that for fixed output shares, 
there is little room for bar, and the price path approximates 
the optimal monopoly price path. ikedieumene stiel te aneteed, 
— & — depend significantly on the relative bargaining power 
each bloc 


ERA VOL. 2, NO. 21 


52060 (PB—265838) Optimal drawdown strategy for strategic 
petroleum reserves. Kuenne, R.E.; Blankenship, J J.; ry P.F. 
(Institute for Defense Analyses, Arlington, a. (USA). 

Analysis Div.). Apr 1977. Contract Fen ROD 6085-00. 
(IDA-P—1252). NTIS, PC AO7MF AOl1. 

If the United States had a reserve of petroleum of a given size 
to be used in case of an oil embargo, how should that petroleum be 
drawn from the reserve when an embargo actually occurs. This is 
the problem addressed by this paper. The objective is to find a 
drawdown policy which maximizes the present value of total GNP 
benefits from petroleum drawn from the reserve minus the opportu- 
nity costs of holding the petroleum in storage. 


52061 Latin America petroleum directory. Tulsa, OK; Petroleum 
Publishing Company (1977). 167p. . 

The purpose of this directory is to provide a list of petroleum 
companies and some closely related firms active in Latin America. 
Many firms supplied brief histories or descriptions of their activity; 
most supplied lists of specialized personnel on their staffs. Companies 
are listed alphabetically country-by-country. There are descriptive 
profiles of petroleum activity for countries and sections of Latin 
America. Statistical tables give detailed production and refining data 
for each country. Two alphabetical indexes are included; one for 
companies, the other for personnel. 


52062 Alaska oil price policy. wieteb oh Oo regen ae 3. 
Jackson, Chairman, Committee on a and Natural Resources, 
United States Senate, 95th Congress, ist Washington, DC; 
Committee on Energy and Natural Resources (1977). 289p. GPO. 
The committee print is a compilation of the most important 
documents ——— to the Alaskan North Slope oil price policy 
decision. The first paper by Dr. Richard D. Morgenstern, The 
Pricing of Alaskan North Slope Oil: A Critique of Some Current 
Analyses, summarizes the price policy issues facing the Congress. It 
estimates that allowing foreign entitlement treatment for Alaskan 
North Slope oil will increase wellhead revenues, and therefore 
consumer costs, by about $5.5 billion over the next 4 years and 
possibly by as much as an additional $30 billion over the life of the 
Prudhoe Bay field. The second paper is a reprint of the President's 
April 15, 1977, report to Congress on the pricing of Alaskan North 
Slope crude oil. The President’s report was submitted to analyze 
whether the FEA’s crude oil pricing regulations in effect on — 
15, 1977: ... will provide positive price incentive for the ey 
of the domestic crude oil production (on the Alaska North jope) 
without lessening needed incentives for sustaining or enhancing 
crude oil production in the remainder of the United States. The 
President's report does not take a position on what price policy 
should be adopted for Alaskan North Slope oil. It presents seven 
scenarios that result in different wellhead prices for the first sale of 
the crude oil. The President's report is based in part on an analysis of 
the The Determination of Equitable Pricing Levels for North Slope 
Alaskan Crude Oil,” by Mortada International. Dr. Mortada’s analy- 
sis is presented, along with a critique of that analysis by Howard 
Useem, Congressional Research Service. (MCW) 


52063 Alaskan crude oil. Part III. Oversight hearings before the 

Committee on Interior and Insular Affairs, House of Representatives, 

Ninety-Fourth Congress, Second Session, on distribution and market- 

oe ee See oe ee a See ae 

oe & % and 6, 1976; Billings, Montana, September 8, 1 

b= Ip. GPO. DC; Committee on Interior and Insular Affairs 1ST) 
p. 


ights of the opening statement of Representative John 
Melcher, presiding, at the August 3, 1976 hearing are presented first. 
This and followup hearings on August 5 and 6, 1976 and 
as 1976, were held in order to determine what to do with 
Alaskan Crude when it is available to the Lower 48 states, carrying 
out the ee of the trans-Alaskan Pipeline Act. The Act carries 
with it features requiring equitable distribution of the crude to the 
Lower 48. It is a fact that there is going to be testimony that a 
surplus will exist on the West Coast, but the Pipeline Act includes 
provisions that prohibit exportation of the oil. Selling the oil to 
another country or transshipping it to another country in some sort 
of a deal are impossible. The Jo Jones Act does apply: the oil will be 
loaded at Valdez and unloaded at an American port, the Act says. 
Melcher says the trans-Alaskan line bill and the Export Adminis- 
tration Act of 1969 seem to wo: is the test intent of Gib cuanto, 
that crude oil comes to the Lower 48 to be used here, and it comes 
here directly. It also provides the benefits of crude oil produced 
from the North Slope shall be equitably shared directly or indirectly 
by all regions of the country. The Northern-Tier states depend 
currently on crude oil produced in Canada, and Canada has given to 
us their schedule of phasing out any crude oil from their country, so 
that by 1982 there will be zero barrels of oil coming from Canada to 
the United States. Twenty-four Statements were presented by wit- 
nesses from oil and pipeline com) 
environmental associations, and 
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52064 Review of the strategic petroleum reserve plan. Hearing 

the Committee on Interior and Insular Affairs, United States 

First Session, on FEA's strategic petro- 

plan submitted to the Congress for review pursuant to 

Public Law 94-163. Washington, DC; Committee on Interior and 
Insular Affairs (1977). 511p. GPO. 

The hearing, with Senator J. Bennett Johnston, presiding, was 
convened for the p of considering the strategic petroleum 
reserve plan prepared by the Federal Energy Administration. On 
December 15, 1976, FEA transmitted the plan to Congress. The 
issues of whether only crude oil or both crude oil and petroleum 
products should be stored; where such storage is to be had; and how 
much it will cost and who will pay will all have a tremendous 
impact not only on the nation as a whole, but also on each region of 
the country. The hearing afforded the FEA an opportunity for a 
detailed explanation of the plan. Mr. John H. Lichtblau from the 
Petroleum Industry Research Foundation presented an analysis of 
the plan. In addition, the committee received testimony on the plan 
from Senator Kennedy and a panel of interested citizens of New 
England as well as from Senator Matsunaga and an official of the 
State of Hawaii. The committee also heard from Mr. Jesse Calhoon 
of the National Marine Engineers’ Beneficial Association. (MCW) 


52065 Impotence of oil companies. Church, F. (Senate, Washing- 
ton, DC). Foreign Policy; No. 27, 27-51(Sum 1977). 

Lacking direction from U.S. economic policy, American oil 
companies may already have an irreversible stake in Saudi Arabia. 
U.S. policy decisions must determine who is to represent national 
interests if the oil companies are no longer susceptible to American 
foreign policy. The US. began using oil companies to influence 
Middle East supplies in 1947 in the formation of the Arabian 
American Oil Co. (Aramco), a monopoly that worked to U.S. 
advantage. Foreign tax credits began in 1948 to grant more cost-free 
revenue to shiekdoms in return for political stability. The use of oil 
companies to achieve foreign policy goals was based on the assump- 
tion that national and corporate interests were identical. A review of 
developments during the 1950s to 1970s covers the emergence of the 
Organization of Petroleum Exporting Countries (OPEC) as a domi- 
nant force and U.S. government actions which divided and aroused 
suspicion among the oil companies. During the 1973 oil embargo the 
companies, involved in administering the embargo, were also con- 
solidating their multinational relationships. Saudi Arabia's decision 
to act independently of the cartel in setting prices revealed the 
— of American companies in marketing Saudi Arabian oil to 

that of ineffective negotiators on behalf of consumer nations. U.S. 
policy needs call for an assessment of geopolitical issues, an arrange- 
ment with major oil producers for long-term supplies, and a restruc- 
turing of tax credit incentives. (DCK) 


52066 Depletion of UK oil resources. Beenstock, M. Energy 
(Oxford); 2: No. 3, 249-256(Sep 1977). 

The oil reserves of the UK may be regarded as an asset whose 
rate of return will depend on future oil price movements and cost 
developments. The profits on depleted oil may be invested in assets 
above the ground. An optimal depletion policy is one which maxi- 
mizes the rate of return on oil both as an asset below the ground and 
as an asset above the — On the assumptions made, it it shown 
that such a policy implies a rapid depletion profile. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 50862, 50864, 50871, 50912, 
50937, 52052 


52067 Keynote address: the federal government's role in LNG 
projects. Kasputys, J.E.; Gustaferro, J.F. pp 1-16 of In Applications 
of cryogenic technology. Volume 8. Booth, S.H. (ed.). Flushing, 
NY; Scholium International Inc. (1976). 

From CRYO "76 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135—. 

This keynote address covers the role of the U.S. Government 
in energy and in LNG in particular. It presents the major issues 
needed to establish LNG policy at the Federal Government leve’. 
Preliminary estimates are presented on the economic impact of LNG 
per trillion cubic feet of natural gas. LNG imports will probably 
provide an important segment of our energy needs by 1985, and the 
Government needs to monitor this program. (DLC) 


52068 (PB—261599) Natural gas deregulation analysis. Neri, J.; 
Nissen, D.; Rodekohr, M.; Sweeney, J.; Hogan, W. (Federal Energy 
Administration, Washi mn, D.C. (USA)). 23 Jan 1976. 63p. (FEA/ 
B—76/404). NTIS, PC A04/MF AO. 

This report presents a quantitative analysis of issues associated 
with natural gas deregulation. The major analytical topics addressed 
are the impact of prices on natural gas supply, estimates of the 
impact of current proposed natural gas deregulation on the total 
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residential fuel bill and the residential natural gas fuel bill, and 
estimates of the total cost of deregulation to the consumer in 1976. 


52069 (PB—264231) Natural gas transported in 1974 by FPC 
regulated pipelines. Geographic flow patterns and rela- 
tionships. Staff report. (Federal Power Commission, Me — ge 
D.C. (USA). Bureau of Natural Gas). 23 Sep 1976. 557p. NTIS, PC 
A24/MF AO1. 

Statistical data are presented under the following ics: 
summary of gas flow between major areas; summary of gas flow 
between detailed supply areas and major market areas; summary of 
gas flow between major supply areas and detailed market areas; 
summary of gas flow between major areas; and 1974 interstate gas 
supply areas; 1974 interstate gas market areas. 


52070 Cooperation in public relations, Meier, G. (Berliner Gas- 
werke (GASAG) (Germany, F.R.). Abt. Gasverwendung). Gasge- 
meinschaft; No. 1, 5-6(Jan 1977). (In German). 
The article gives recommendations for cooperation between 
supply companies and gas equipment producers and elucidates 
the task of public relations. 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 52872 


HYDROGEN AND SYNTHETIC FUELS 
REFER ALSO TO CITATION(S) 52193, 52194 


52071 (EPRI—320-1) Utilization of off-peak power to produce 
industrial hy . Final report. Biederman, N.; Darrow, K. Jr.; 
Konopka, A. (Institute of Gas Technology, Chicago, Ill. (USA)). 
Aug 1975. 193p. Dep. NTIS, PC A09/MF A0O1. 

This study of the use of off-peak electricity to produce 
industrial hydrogen was conducted to provide an analytical method- 
ology for determining the economic and technical feasibility of using 
off-peak power to generate hydrogen that can then be sold to 
industry as a fuel or commodity. Such a scheme might represent an 
attractive use of off-peak power and could =— the first step 
toward building a hydrogen-energy system. Thi comprises 
three major sections: (1) Market, which discusses the current and 
projectec uses of hydrogen along with the likely market price 
situations. This section also presents briefly the market opportunities 
for oxygen. (2) Economics of Hydrogen Production, Storage, and 
Transportation, which provides the baseline data required for utili- 
ties to calculate a cost of electrolytic hydrogen for a i 
situation and to compare that with the cost of alternative hydrogen 
production. This section likewise briefly addresses oxygen storage 
and transportation costs. (3) Methodology, which describes, via 
several specific examples, the methodology for calculating a hydro- 

en production cost and matching that with a likely market price. 
This section recognizes the uniqueness of individual utility situations 
and the necessity of providing the individual utility with the ability 
to perform its own analyses. 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 51411, 51988, 52002, 52021, 
52022, 52071 


52072 (CONF-770448—1) Power conversion systems of the 21st 
Century. Fraas, A.P.; Samuels, G. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 25p. Dep. NTIS, PC A02/ 
MF AO1. 


From American Society of Civil Engineers s ring conven- 
tion; Dallas, Texas, United States of America (USA) bs pr 1977). 

A review of experience with power conversion systems 
during the past 15 centuries coupled with a survey of present 


systems provides a basis for speculating on the nature of the power 
conversion systems that may be expected to predominate in the 21st 
century. Exhaustion of our fossil-fuel reserves coupled with cost 
considerations will overcome emotional objections and lead to the 
use of nuclear fission and/or fusion as our priine energy source. In 
— the power conversion systems best suited to use with 

ion or fusion reactors, a good case can be made for the thesis that 
these will employ a potassium or cesium vapor cycle with 
a turbine inlet temperature of 1400 to 2000°F (760 to 1100°C) that 
will reject its heat at around 1000°F (540°C) to a conventional stean 
system. The latter in turn will reject its heat at around 300°F 
(150°C) for use in industrial processes and district heating systems. 
Railroads will be electrified and automobiles and trucks will run on 
high energy storage batterics. Excess waste heat can be employed to 
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distill sewage to provide fresh water, and to evaporate sewage 
sludge to dryness to sterilize it and yield good fertilizer. 


52073 ee - ema on forecasting methodology 
for time-of-day and seasonal electric loads. Boyd, J.W. (ed.). 
(Electric Power Research Inst., Palo Alto, Calif. (USA)). Mar 1976. 
268p. (CONF-751263—). Dep. NTIS, PC Al2/MF AO1. 

From Conference on forecasting methodology for time-of- 
day and seasonal electric utility loads; Pacific Grove, California, 
United States of America (USA) (4 Dec 1975). 

The Energy Demand and Conservation Program of EPRI has 
a major responsibility for forecasting energy consumption patterns 
over a 10- to 25-year planning horizon. This long-run emphasis is 
required for such forecasts to be relevant input to EPRI’s techno- 
logical R and D pe mt The intent of this workshop was to 
develop a body of information on the current state of art of 
seasonal and time-of-day forecasting and to explore new methodolo- 
gies for handling long-run conditional forecasting i. ee The 
nature of this problem involves both economic ysis and time- 
series forecasting. It was felt that there was much to be learned from 
a dialogue between utility personnel faced with the forecasting 
problem as an operational necessity and academic scholars who view 
the problem as an important and interesting area for research. Thus, 
the group invited included a small group of utility forecasiers and 
academics with backgrounds in economics, statistics, and operations 
research to explore this problem and possible methodolo ap- 
proaches to it. A separate abstract was prepared for each of the nine 
individual presentations. 


52074 (EPRI-SR—31, pp 20p., 
utility's viewpoint. Michaelson, W.G. 
Gas Co., Newark, NJ). Mar 1976. 

From Conference on forecasting methodology for time-of- 
day and seasonal electric utility loads; Pacific Grove, California, 
United States of America (USA) (4 Dec 1975). 

In Proceedings on forecasting methodology for time-of-day 
and seasonal electric utility loads. 

The significance of accurate power demand forecasting and 
the importance of using several vastly differing methods plus judge- 
ment in selecting a final forecast are discussed. Models used by one 
utility for predicting residential, commercial, and industrial power 
demand and econometric models for predicting regional and national 
power demand are described. (LCL) 


52075 (EPRI-SR—31, pp 25p., Paper II.B) Short-term load fore- 
casting. Galiana, F.D. (Univ. of Michigan, Ann Arbor). Mar 1976. 

From Conference on forecasting methodology for time-of- 
day and seasonal electric utility loads; Pacific Grove, California, 
United States of America (USA) (4 Dec 1975). 

In Proceedings on forecasting methodology for time-of-day 
and seasonal electric utility loads. 

The state-of-the-art up to June 1975 in the field of short-term 
load forecasting in electric power systems is s . The 
diction times considered are of the order of minutes up to various 
weeks. A classification ——— comparison of the principal 
techniques in the field are according to the type of model used, 
its application, the identification and model maintenance require- 
ments, forecasting requirements, data needs, claimed accuracy, and 
other criteria. Some experiences are described, and meth- 
ods available are evaluated. Finally, various recommendations for 
further research and development in short-term load forecasting are 
put forward. 


52076 (EPRI-SR—31, pp 13p., te ogg II.C) Model identification 
in -power-demand ita, P.C. (Southern California 
Edison Co., Rosemead, CA). Mar i976 


From Conference on fo: methodology for time-of- 
day and seasonal electric utility loads; Pacific Grove, California, 
United States of America (US/.) (4 Dec 1975). 

In Proceedings on forecasting methodology for time-of-day 
and — electric utility loads. 

demand model for an electric utility is formulated in 
terms of graphic, economic and climatological variables. Since 
significant ae ee exist these variables, con- 
ventional regression ysis cannot be used used for model identification 
due to the problem of multi-collinearity. An improved h, 

eg my ipal components, is described which eliminates the 
approach was successfully used at Southern 

Edison Company for developing long-term peak demand eee 
52077 a wt 17p. II.D) te 
forecasting of system loads | hte, Ay hn series analysis. 
_— (Federal Energy yi ay Weshington DC). Mar 
From Conference on fi 


methodology for time-of- 
day and seasonal electric utility rn Pacific Grove, California, 
United States of America (USA) (4 Dec 1975). 


II.A) Model selection: a 
blic Service Electric and 
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n Proceedings on forecasting methodology for time-of-day 
and ania electric utility loads. 

The relatively new Y Sos-Jenkins forecasting procedure is dis- 
cussed and applied to forecasting the monthly average peak daily 
system note ie an individual utility. Given its simplicity and ease of 
estimation and implementation, the procedure gives excellent results 
over the forecast ay This is not to say one should unequivocal- 
ly accept this univariate time-series approach versus, say, the more 
complex approach of econometric modeling. The forecasting and 
computational advantages of the Box-Jenkins time-series analysis 
have to be weighted against its inherent limitations. Specifically, it is 
a of explanatory power, it is not based on economic theory, and it 

ly a sophisticated smoothing —— and not an eco- 
come mie anda. If one is primarily interested in forecasting, the Box- 
Jenkins h has considerable appeal. However, there is some 
risk with methodology. If it Vields poor forecasts, one might be 
at a loss to explain why. 


52078 a ae pp 47p., a III.A) Review of load- 
forecasting methodologies in the electric u 


ity industry. Taylor, L.D. 
(Univ. 4 Arizona, Tucson). Mar 1976. 

From Conference on forecasting methodology for time-of- 
day and seasonal electric utility loads; Pacific Grove, California, 
United States of America (USA) (4 Dec 1975). 

In on forecasting methodology for time-of-day 
and seasonal electric utility loads. 

The art and science of load forecasting in the electric utility 
industry are discussed by (1) reviewing the various methodologies 
currently em ——— in load forecasting, and (2) exploring the poten- 
tial for load-forecasting approaches that combine conventional econ- 
ometric models with conventional time-series procedures. 


52079 (EPRI-SR—31, pp 28p., ty III.B) Estimation of the 
residential demand cycle for electricity. Koenker, R.; Hendricks, W. 
(Univ. 4 Illinois, Urbana). Mar 1976. 

From Conference on forecasting methodology for time-of- 
day and seasonal electric utility loads; Pacific Grove, California, 
United States of America (USA) (4 Dec 1975). 

In Proceedings on forecasting methodology for time-of-day 
and seasonal electric utility loads. 

A statistical model of the cycle of residential customers’ 
onal for electricity is presented. Empirical results are presented 
on the impact of both demographic and weather-sensitive variables 
on the demand cycle. It is believed that this model has applications 
to both load forecasting and analysis of data from peak load-pricing 
experiments. The aeai step is clearly the inclusion of price data from 
these experiments. 


52080 (EPRI-SR—31, pp 3lp., Paper III.E) Industrial and com- 
mercial —_" structures and econometric estimation of the demand for 
electricity. Spann, R.M. (Virginia Polytechnic Inst. a 5 State Univ., 
Blacksburg). Mar 1976. 

From Conference on forecasting methodology for time-of- 
day and seasonal electric utility loads; Pacific Grove, California, 
United States of America (USA) (4 Dec 1975). 

In on forecasting methodology for time-of-day 
and seasonal electric utility loads. 

Industrial and commercial tariff structures and how the two- 

nature of such tariff structures can be included in econometric 
analysis of total kilowatt-hour sales, peak demands, and seasonal load 
forecasting are discussed. It is argued that even with completely flat 
tariffs (in the sense of constant marginal charges for kilowatt hours 
and kilowatt demand) industrial and commercial demand 
functions may exhibit discontinuities. Some plausible theoretical 
arguments for the observed phenomenon that peak-demand elastic- 
ities appear to be less in absolute value than off-peak demand 
elasticities are presented. Some interesting analogies between exist- 
ing multipart pricing in electric utility industrial and commercial 
tariff structures and the theory of peak-load pricing are provided. 


Finally, the limitations of econometrics in terms of estimation of 
peak and seasonal loads are discussed. 


(LA-UR—77-1163) eae! for the analysis of the 
electric power production in the West: a summary report. 

Ford, A.; Lorber, H.W. Scientific Lab., N.Mex. 
SA)). 1977. Contract W-7405-ENG-36. 9p. (CONF-770606—1). 
—— +. oe, AOl. 
Se Caan on interagency energy/environ- 


pwd R. — 5 , District of Colunsbia, United 
of America (OSA) 6 ) (6 Jun 1977). 


objective is 4p a computer-based tool to 

help section aden analyze some of Se ee. 

social, economic impacts--particularly the following impacts 

peng nngh cope of ty pe he Dvallber pale tegyr 

that result from the construction and mF gem De 

Rewer ts near small, isolated towns in the sparse ye ps 
ed the reduction i vntlity cavaed by the fos 

pristine West. Additional 

poli Feed myd — Le fe ed 
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fossil fuel pollutants, occupational health and safety, and the risk of 
accidental release of radioactive pollutants from nuclear power 
plants. The scale along which most of these varied impacts are 
compared is dollars. As an example, the report includes a demonstra- 
tion showing how the methodologies can be used to calculate 
impacts associated with the 1985 expansion plan of the electric 
utilities belonging to the Western Systems Coordinating Council 
(WSCC). The paper concludes with a discussion of the usefulness of 
the results and a description of the work to be undertaken later in the 
project. 


52082 (PB—264048) Choosing an electrical energy future for the 
Pacific Northwest: an alternative scenario. Final report. Beers, R.; 
Lash, T.R. (Natural Resources Defense Council, Inc., Palo Alto, 
Calif. (USA)). 31 Jan 1977. 187p. NTIS, PC A09/MF AOl 

Prepared in cooperation with Bonneville Power Administra- 
tion, Portland, Oreg. 

This report o = a scenario to show the feasibility of 
meeting the Pacific Northwest Region's electrical needs without 
constructing any additional nuclear or coal-fired power plants in the 
next twenty years beyond those already approved or under construc- 
tion. The scenario is based primarily upon an analysis of each major 
end use of electricity in all sectors of the Pacific Northwest. On this 
basis, it forecasts the improvements in the efficiency of energy use 
which are likely without any change in current policies or programs, 
together with the greater efficiencies which could be achieved by 
new initiatives. 


52083 (PB—264589) Structural reform in the electric power in- 
dustry. Final report. (Gordian Associates, Inc., New York (USA)). 
= 1977. Contract FEA-CO-05-50152-00. 96p. NTIS, PC A05/MF 
AOl. 


The study was initiated by concerns over the long-term 
capability of the electric power industry and its associated regula- 
a institutions to operate efficiently and effectively under a wide 

ay e of possible demand conditions. The focus of the study has been 
ow the industry and regulation are structured. In the broadest 
— of the term, ‘structure’ is viewed here to encompass any aspect 
of how one segment of the industry relates to another or to regula- 
tion. In the more restricted sense, ‘structure’ is seen as synonymous 
with how the industry and regulation are or, The matters 
that have been pursued in the most detail relate principally to 
organizational considerations. 


52084 (TID—27607) Electrical energy consumption in Califor- 
nia: data collection and analysis, Berman, $.M.; Horovitz, M.W.; 
Blumstein, C.J. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Jul 1976. Contract W-7405-ENG-48. 69p. Dep. NTIS, PC 
A04/MF AOl1. 

The California Energy Resources Conservation and Develop- 
ment Commission (CERCDC) is required to develop a methodology 
for forecasting electricity sales and demand in the state. eC 
CERCDC asked Lawrence Berkeley Laboratory to make an exami- 
nation of existing sources of data related to patterns and efficiencies 
of electricity use. This report describes the results of the effort 
following an overview of electricity use in California. First, the data 
that might be used to make a forecast are examined then a forecast- 
ing model is constructed. Data on electricity consumption in the 
residential sector are compiled in depth, followed by less-certain 
data on the commercial, industrial, agricultural, and water systems 
sectors. The amount of data collected was sufficient to require the 
adoption of some an S0y data management practices; this proce- 
dure is described. The final section summarizes recommendations for 
ws the quality of information on electricity consumption. 


52085 Statistics of the Florida electric utility industry, 1960— 
1975. Tallahassee; State Energy Office (1976). 267p. (NP—22196). . 

Data are sonatas on Florida's Electric Utility Industry. It 
was obtained primarily from five sources: the National Coal Associ- 
ation, the Federal ome Commission, Edison Electric institute, the 
Florida Electric Power Coordinating Group, and the Electric Utility 
Companies either directly, by phone or mail, or through the many 
Federal Power Commission forms they complete. Every effort was 
made to determine the “best” data available within the limits of time 
and manpower constraints. Data are presented on the following: 
generating capacity; net generation and fuel consumption; other 
significant production statistics; electricity sales and number of cus- 
tomers; county electrical data; cost of electrical service; fuel analysis; 
nuclear energy statistics; financial data (electric utility industry); 
forecast data; and world electrical data. Data in a section entitled 
“Explanatory Data” contain selected socio-economic, environmen- 
tal, and climatic data which, when studied along with pricing and 
population data, energy conservation estimates, and appliance satura- 
tions can be used in the analysis of electricity sales. 


52086 Technical documentation of staff for estimating 
peak demand. Morse, D.E. Sacramento, CA; California State Energy 
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NP aise ra and Development Commission (1976). 53p. 
—21849). 

Chapter II of the CERCDC staff's pro Preliminary 
Report, "Estimates of Future Electricity in California and 
Analyses of Utility Forecasts, 1975-1995” contains a forecast of 
loads. The peak demand analysis uses daily observations of peak 
and temperature. A technical description of the procedure and 
assumptions used by the staff to make the forecast is given. Then 
data on peak demand are summarized for San Diego Gas and 
Electric, Los Angeles Department of Water and Power, Pacific Gas 
and Electric, Sacremento Municipal Utility District, and Southern 
California Edison. (MCW) 


52087 American Electric Power system's role in achieving nation- 
al energy independence. Hall, H.M. (American Electric Power Ser- 
vice Corp., New York). pp 56-62 of In Energy and the environment. 
Theodore, L. (ed.). Dayton, OH; American Institute of Chemical 
Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

Voluntary electric power objectives, aimed at achievement of 
increased U. S. energy independence by 1985, are already being met 
in a number of aspects by the AEP System, including for 
system load factor, ca r+ eae | factor and generation by coal- and 
nuclear capacity. Although AEP’s load agpee rates are greater 
than suggested limiting rates, this is entire stent with energy 
independence objectives because such tes energy consumption 
is supplied from coal and nuclear fuel rather than critical oil and 
natural gas resources. Programs are underway for increasing end-use 
efficiency of electricity consumption. 


ELECTRIC POWER GENERATION 


REFER ALSO TO CITATION(S) 50663, 50852, 51451. 51452, 
51982, 52006, 52099, 52896 


52088 (EPRI-PS—455-SR) Coal and nuclear generating costs. 
Rudasill, C.L. (Electric Power Research Inst., Palo Alto, Calif. 
(USA)). Apr 1977. 38p. Dep. NTIS, PC A03/MF AO1. 

Costs of producing electricity from coal and nuclear power 
stations, using currently available technology, have been analyzed by 
the Electric Power Research Institute, based on the results of 
contracted studies made by several consulting organizations. The 
analysis was made on a regional basis to consider differences in coal 
characteristics, transportation differences, and labor and local mate- 
rial costs in various parts of the country. The major factors that 
affect coal and nuclear generation costs were investigated on a 
consistent basis. The overall results of the study indicate that: (1) 
both coal and nuclear generation can be economically attractive in 
all — depending on specific circumstances; (2) nuclear genera- 
tion shows an average economic advan a in all regions, particular- 
ly in the east, where higher delivered prices prevail; and (3) any 
new base-load generating technology must achieve levelized busbar 
costs of 35 to 45 mills per kilowatt hour to — with existing 
technology on an economic basis. The work established a 
benchmark for evaluating other studies and provided a base for 
sensitivity analyses. 


52089 Statistik der Energiewirtschaft 1975/76. (Statistics of the 
power and fuel industry 1975/76). Duesseldorf, Germany, F.R.; VDI- 
Verl. (1976). 139p. (In German). 

7 figs.; i5$ tabs 

An extensive ™ study is presented which contains the 
most important numerical data of the power economy as stated 1975 
(in certain parts also extended to beginning of 1976), where compari- 
sons with previous years partly go back to over 2 decades. 
numerical material is made clear by a subdivision into various 
production and consumption > in Following a section with 
general data on power economy, the energy carriers coal, crude oil, 
gas, electricity and water are treated. The main part deals with data 
relevant to the FRG, but some data are given on the energy in the 
GDR. The worldwide framework is traced out by data on the 
energy in the world economy. 


52090 Cooling ponds, lakes, and reservoirs: a positive factor in 
power plant siting. Metz, W.C. (Westinghouse Electric Corp., Pitts- 
burgh). Aware; No. 79, 5-9(Apr 1977). 

A specific area of power plant siting now concerns thermal 
effluents. Some regulations pte these discharges are reviewed. 
With the EPA now directed to weigh costs and benefits in determin- 
. whether a particular level of effluent reduction is economically 

ievable and reasonable as required by the FWPCA, cooling 
er lakes, and reservoirs should be reevaluated as alternate meth- 
ods of power plant cooling. The incremental economic and social 
benefits that can accrue when cooling ponds, lakes, and reservoirs 
are made multipurpose are Gusenit When a public or private 
electric utility selects a plant cooling arrangement it bases the 
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judgment on engineering economics, es costs, and envi- 
ronmental and social considerations. Some location c isti 

that can influence cooling system choice are: water availability or 
appropriation problems, topographic features, meteorological influ- 
ences, and land availability. It been estimated that the power 
plants built before the year 2000 will be sited adjacent to water 
sources in the following proportions: 40 it, oceans; 30 percent, 
Great Lakes; 20 percent, artificial cooling ponds; and 10 percent, 
rivers and lakes. Recreation is not the only incremental benefit 
which can occur from cooling pond construction, others under 
certain circumstances and for a variety of reasons can take the 
forefront or coexist. Where power plant size, location, apne 
costs, area needs and environmental prerequisites dictate func- 
tions (flood control and stream flow augmentation, fish and wildlife 
use, hydroelectric generation, aquaculture, municipal and industrial 
water-supply, irrigation, primary and home development 
area, and/or scenic area) then they too can be accommodated. 


(MCW) 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 51969, 51981, 52009, 52010, 
52011, 52048, 52084, 52227, 52302 


52091 (BNL—50554) Transportation energy consumption and 
conservation policy options in the Northeast. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Apr 1976. Contract EY-76-C-02-0016. 
163p. Dep. NTIS, PC A08/MF AOl1. 

This report presents a profile of 1972 transportation energy 
consumption in the Northeast region. Transportation energy projec- 
tions for the region are ow by mode for the years 1985 and 2000. 
Conservation actions which could significantly affect future trans- 
portation energy demand levels are described and their impacts 
evaluated. It is estimated that while the demand for energy in the 
transportation sector might increase by as much as 88% by the year 
2000, strong conservation actions could reduce the projected level of 
demand by over 30%. Recent changes in the growth and distribution 
of population and industrial and commercial activities are reviewed. 
Both the factors that affect these growth and distribution patterns 
and the implications of changes in existing patterns on energy use in 
the transportation sector are discussed. It is shown, for example, that 
land-use controls couid substantially reduce the growth of energy 
demand in the transportation sector. Finally, conservation actions 
are discussed within the context of how they might be implemented 
by Federal, State, or local governments. Interactions between ac- 
tions are discussed and groupings of actions that minimize the 
disadvantages of individual actions while — advantage of com- 
plementary effects between actions are presented. 


52092 (PB—262878) Transportation programming, economic 
analysis, and evaluation of energy constraints. Harvey, G.W.; Deakin, 
E.A.; Knox, R.R.; Martin, T.K.; Yuskus, W.J. (Transportation Re- 
search Board, Washington, D.C. (USA)). 1976. 74p. B/TRR— 
599). NTIS, PC A04/MF AO1. 

_ The 13 papers deal —_ es following areas: — local 
roles in transportation contro! ning; pro i ighway im- 
provements in new funding pod mane 2 a investment analy- 
sis package; improving the process of programming transportation 
investments; gasoline consumption in urban traffic; energy analysis 
rod urban a pees - ey assessment; use — 

is-aggregate travel demand els to yze car ling policy 
incentives; new technique for evaluating urban unille au md 
sumption and emissions; energy conservation potential of urban 
public transit; relationships between rtation energy consump- 
tion and urban structure: results of simulation studies; urban trans- 
portation planning system: Bp am ons and function; new approach 
to economic evaluation of labor-intensive transportation systems; 
measuring the economic value of exercise in labor-intensive urban 
transportation systems. 


52093 Computer analysis of thermal performance of residences. 
Kansas City, MO; Midwest Research Institute (1976). 
23p. (NP—22195). os Co., Kansas City, MO. 

Two houses of identi floor plan and occupancy were 
simulated in a computer program to compare the effects of construc- 
tion methods on annual energy pss a pre Both houses are du- 
= having two dwelling units each of about 1,500 sq ft/unit. One 

use is presumed to be constructed of reinforced concrete 
and the other of conventional frame and board. All features such as 
windows, doors, etc. are alike in the two simulations. The computer 
method includes effects of weather, sun and occupancy but cannot, 
of course, accurately deal with the variations in behavior of actual 
occupants. This behavior has been simulated in terms of rather 
stylized occu’ Y patterns but the use of the same pattern in both 
houses should minimize any errors in the comparison. The analysis 
shows that the concrete construction should require about 7/3 as 
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much energy for heating or cooling as does its wood counterpart. 
Examination of the computer results shows that much of the differ- 
ence in energy requirement is due to the better infiltration control of 
the concrete structure. Dates that were specifically checked were 
July 5 and January 29. 

and 


52094 Final energy consumption according to energy carriers 
1950 to 1975. VIK (Ver. Ind. Kraftwirtsch.) Mitt.; 


consumer groups 
No. 5/6, 116-118(Jan 1976). (In German). 
With tabs. Short communication only. 


52095 Consumption of priary energy n the Federal + Y of 
Germany, 1976. Gabel, R. Glueckauf: 113: No. 4, 245(Feb 1977). (In 
German). 

1 tab. 

According to a temporary calculation of the ‘Arbeitsgemeins- 
chaft Energiebilanzen’ (working group energy balances), about 371 
million ton coal equivalent primary energy were consumed in 1976 
in the FRG. The development for the individual energy carriers is 
presented and the primary energy consumption of the years 1975 and 
1976 compared. 


52096 Toward a better understanding of energy consumption. III. 
Energy analysis. ier, J.P.; Beaujean, J.M. Energy (Oxford); 
2: No. 3, 273-282(Sep 1977). 

The present article focuses attention on the quantitative as- 
pects of energy used to perform various economic activities. It deals 
essentially with energy analysis aimed at obtaining a better knowl- 
edge of energy consumed to build or use given goods. For the 
present, the results gathered remain purely descriptive. Energy 
analysis would be worth doing if it were systematically pursued and 
integrated in global scenarios. 25 references. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 51260, 51985 


SOLAR 
REFER ALSO TO CITATION(S) 51233, 51240, 51271 


52097 (PB—263371) The effectiveness of solar energy incentives 
at the state and local level. (Booz, Allen and Hamilton, Inc., Wash- 
ington, D.C. (USA)). Mar 1976. Contract FEA-CO-05-50272-00. 
95p. NTIS, PC AOS/MF AO1. 

The Federal Energy Administration (FEA) is currently de- 
veloping policies and pro to accelerate the utilization and 
widespread commercialization of solar energy technologies. As part 
of this program, FEA contracted this study to provide an overview 
of existing, proposed and ible state and local actions to encour- 

or stimulate the use of solar energy heating and cooling systems. 
is report is directed primari'; to state and local legislatures and 
administrations and has two principal objectives: (1) to explore the 
state and local issues surrounding widespread solar ener 
ment, and (2) to indicate areas for assessment and evaluation, both in 
ign of state and local incentive programs and in the develop- 
ment of Federal support of those efforts. 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 51330, 51373, 51377 


OTHER 


REFER ALSO TO CITATION(S) 51144, 51386, 51387, 51388, 
51389, 51397, 52110 


52098 (ORAU/IEA(M)—77-5) Net energy from municipal solid 
waste. Treat, N.L. (Institute for Energy Analysis, Oak Ri Tenn. 
(USA)). Feb 1977. Contract EY-76-C-05-0033. 42p. Dep. S, PC 
A03/MF AO1. 

Several technologies for producing energy from municipal 
solid waste are compared. The system that produces solid fuel and 


uses it as a tal fuel at an existing coal-burning steam plant 
to be the most promising and is used as a surrogate system in 
study. A description of each of the components of this system is 
given. An analysis of the expenditures and the energy savings for 
each component is made. The ratio of energy expenditures to energy 
savings for the entire system is found to be approximately 9 percent. 
52099 (PB—262573) An appraisal of electrical energy alterna- 
tives available to the state of New York. Report for 1 Sep 75—31 Aug 
76. Becker, M.; Wicks, F.; Yerazunis, S. (Rensselaer Polytechnic 
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Inst., Troy, N.Y. (USA). Center for Technology Assessment). Oct 
1976. 210p. (RPI-TA—14). NTIS, PC A10/MF AOl1 

The development and application of a abe for the appraisal 
of electrical energy alternatives available to the State of New York is 
described. Prior work related to the acquisition of a data base 
representative of the current and future systems for electric power 
generation is summarized. The implications of new studies in the 
areas of wind turbines as a mode of generation, solid wastes as an 
alternative fuel, and solar energy for residential heating and passive 
energy conservation to electrical energy generation in New York 
State are evaluated. A calculational system that permits the appraisal 
of a broad range of scenarios in a consistent manner is developed. 


52100 Fuels from biomass: energy outlay versus energy returns; a 
critical appraisal. Lewis, C.W. (Univ. of Strathclyde, Scotland). 
Energy (Oxford); 2: No. 3, 241-248(Sep 1977). 

The concept of fuel pec by the microbial conversion 
of biomass is discussed with particular emphasis upon the energy 
implications involved. Both the energy requirements and energy 
returns for a number of selected systems are assessed in the light of 
current technology, while areas for future improvements are also 
mentioned. The general trend of such biological energy systems is 
that energy gains made via plant photosynthesis using intensive 
systems are subsequently more than lost in the conversion of biomass 
energy content into storable, high-energy fuels such as ethanol and 
methane. Of the operations under investigation, the growth of sugar 
cane and its fermentation to ethanol is considered to be the most 
favorable as a marginal net energy production process. 


ENERGY CONVERSION 


MHD GENERATORS 


DESIGN AND DEVELOPMENT 


52101 (CONF-770530—3) Initial generator tests with revised 
ambient-temperature liquid-metal MHD facility. Fabris, G.; Pierson, 
E.S.; Fischer, A.K.; Johnson, C.E. (Argonne National Lab., Ill. 
(USA)). 1977. Contract W-31-109-ENG-38. 9p. Dep. NTIS, PC 
A02/MF AOl1.. 

From 16. engineering aspects of MHD symposium; Pitts- 
oy Pennsylvania, United States of America (USA) (16 May 
1 ’ 

The Argonne National Laboratory ambient-temperature 
NaK-nitrogen facility was recently rebuilt for tests at higher liquid 
velocities and pressures. The revised facility is described. Recent 
runs with the same parameters as with the old facility showed better 
generator operation was obtained--the slip ratio was lower and the 
power level was higher. Operation at higher liquid velocities showed 
still further reductions in slip ratio and increased generator efficien- 
cy. The initial steps in a om to evaluate surface-active agents in 
the generator are descri 


PERFORMANCE AND TESTING 


52102 Non-equilibrium MHD power generation using non-seeded 
argon plasma. Miyata, M. (Keio Univ., Yokohama (Japan). Faculty 
of Engineering); Kawamura, Y. Bull. JSME (Jpn. Soc. Mech. Eng.); 
19: No. 134, 965-972(Aug 1976). 

Experiments have been made in a shock tunnel non-equilibri- 
um MHD power generator using non-seeded argon plasma. A linear 
generator with constant cross section and a diverging generator with 
diverging cross section have been used for the experiments. The 
main purpose of the experiments is to observe the effects of J x B 
force on the plasma flow when large powers are extracted from the 
generator. As the result, the MHD power generator performance is 
shown to be well described by the two temperature theory with 
considerations of Coulomb collision, the segmentation of the elec- 
trodes, the electrode voltage yo and J x B force effects. In the 
linear generator, the reflected shock wave was observed at the 
interaction eter 5 and the distribution of the steady current 
was affected by the shock wave. The enthalpy extraction efficiency 
reached 4% in the linear duct. When this efficiency is above 1%, J x 
B force effects become appreciable. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


52103 (AD-D—003505) . 
magnetohydrodynamic generator. W 
Force, a D.C. (USA)). oF Dect 1976 
A02/MF Ai 

An - tus is examined by which high explosive charges 
are propelled into and detonated at the center of an MHD-X 
generator. The high explosive charge units are engaged and pro- 
pelled by a reciprocating ram device. Detonating in each instance is 


explosive 
ng of the Air 
15p. NTIS, PC 
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achieved by striking with a firing pin a detonator charge that is in 
register with a booster charge, the booster charge being in detonat- 
ing communication with the high explosive c’ . Various safety 
requirements are satisfied by a spring loaded ing i 
channel transverse and adjacent to the booster aan. The slide 
retains the detonator charge out of register with the booster charge 
until a safety pin that holds the slider in place is pulled by a lanyard 
attached between the fs the detone ram and the safety pin. Removal 
of the safety pin permits the detonator charge to slide into alignment 
with the booster charge. Firing pin actuation is initiated by the slider 
at the instant the duster i pda and the booster charge come into 
register. 


52104 High, chemical regeneration of heat 
cycles. Nosach, V.G.; Rogovoi, V.T. (Inst. of T and Thermo- 
physics, Kiev). Teplofiz. Teplotekh.; No. 31, 535711976). “aa Russian). 
A gaseous hyd: is mixed with air or oxy; and 
burned in the combustion chamber of a MHD-generator. high- 
temperature combustion products (CO: and H2O) are reacted with 
methane (CH,) to give (carbon monoxide) and Hz (hydrogen). 
These gases are recycled to the combustion chamber. It was found 
that the use of chemical heat generation increases the efficiency of 
- unit by 15 to 28% in the region of 1300 to 1700°K. 3 figures, 6 
references. 


DUCT ENGINEERING AND FLUID DYNAMICS 


52105 Investigation of optimum characteristics of MHD gener- 
stations. Shumyatskii, 
B.Ya.; Kovbasyuk, V.I.; Koryagina, 


Moscow. Inst. V’ ysokikh Temperatur). " Teplofiz. Vys. Temp.; 13: No. 
2, 407-412(Mar 1975). (In Russian). 

For English translation see the journal High Temp. 

A method is given for setting up optimal flows in the channel 
of a magnetohydrodynamic generator, using the criterion of a mini- 
mum of the specific calculated — for a 
magnetohydrodynamic electric-power plant. An improved quasi- 
one-dimensional model of the flow is used. The criterion of canis. 
ation is formulated on the basis of an examination of a simplified 
model of a magnetohydrodynamic electric-power plant. 


THERMOELECTRIC GENERATORS 


DESIGN AND DEVELOPMENT 


52106 bee i eee ee 
lements based on lead chalcogenides. Kakhramanov, K.Sh.; Mazur, 
V.A.; Roshal’, R.M.; Akhmedli, G.T. (Acad of Sci of the Az SSR). 
Geliotekhnika; No. 5, 12-14(1976). (In Russian). 

It is found that utilization of quasidual eutectics of the 
PbS(Se,Te)--Sb and PbS(Se, Te)--NiSb aces as commutation ma- 
terials in the manufacture of thermoelements will make it possible to 
create a buffer layer between the semiconductor and the metal. This 
buffer layer will increase the efficiency, service life, and strength of 
the device. 


PERFORMANCE AND TESTING 


52107 Investigation of service life stability of mf i ge 
thermopiles. Dudkin, L.D.; Markman, M.A.; Sokolova, V. lio- 


tekhnika; No. 5, 6-1 1(1976). (In Russian). 

Results of tests of different kinds of low-tem thermo- 
piles (TEP) in air and in inert media are set forth. tests had the 
purpose of clarifying the causes that restrict their service life and of 
trying to prolong it. In these TEP, either Bia(Te,Se) or PbTe was 
used in the n-branch. In both cases, (Bi,Sb)zTes was used in the p- 
branch. Cobalt served as material for ‘hot’ junction switching. A 
cause of TEP breakdown in air is oxidation of materials both at the 
cobalt interface and at the grain boundaries in the region adjacent to 
the hot junction. It is concluded that the service life stability of low- 
temperature TEP depends both on the ‘hot’ junction temperature 
and on the geometry of the thermoelement. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 51112, 51113 


THERMIONIC CONVERTERS 

DESIGN AND DEVELOPMENT 

52108 (INIS-mf—3506) Energy balance —— > the 
determination of physical 


mionic converters. Ritz, K. (Frankfurt Univ. (Germany, many, FR) Fac Fach 
bereich Physik). 5 Dec 1975. 83p. (In German). 
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bereich Physik). 5 Dec 1975. 83p. (In German). Dep. NTIS (US 
Sales Only), PC A05/MF AO1. 

48 figs.; 4 tabs.; 66 refs. Thesis. 

An introduction into the fundamental theoretical principles of 
the thermionic Cs converter is followed by the set-up of a special 
measuring converter as proposed by J. Bohdansky which permits the 
defined setting of the electrode distance under service conditions. 
Measurements thus carried out present quantitative data on efficien- 
cy, On energy transfer between the electrodes by means of radiation 
and heat transfer, and on the actual collector potential, the latter 
which surprisingly shows a distance dependency. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


52109 Radiation swelling of emitters in nuclear thermoemission 
converters. Novikov, V.S. (Inst. of Tech. and Thermophysics, Kiev). 
Teplofiz. Teplotekh.; No. 31, 67-76(1976). (In Russian). 

A mathematical model is proposed for the radiation swelling 
of emitters in nuclear thermoemission converters. This model takes 
into account the temperature gradients and concentrations of urani- 
um decay products along the emitter cross-section, and also the 
external pressure and the simultaneous action of various mechanisms 
of swelling. In the particular case of swelling caused by an increase 
in gaseous pores, a solution is obtained for this model that is in 
qualitative agreement with the experiment data. 


FUEL CELLS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 52113 


52110 Target capital costs for the implementation of fuel cells 
and electric storage devices within the national energy system. Braun, 
C.; Cherniavsky, E.A.; Salzano, F.J. (Brookhaven National Lab., 
Upton, NY). pp 21-53 of In Energy storage. Philadelphia; Electro- 
chemical Society, Inc. (1976). 

The allowed capital cost for the introduction of fuel cells and 
electric storage devices into the year 1985 national energy system 
are examined, utilizing the Brookhaven Energy System Optimization 
Model (BESOM). The storage devices are characterized by their 
overall electric-to-electric conversion efficiencies and by their ex- 
pected lifetimes which are varied parametrically over the entire 
range of feasible efficiencies and lifetimes. Electric storage devices 
are considered as peaking plants, operating at load factors of 0.05, 
0.10, and 0.20. The possible introduction of electric storage plants to 
intermediate load service at a load. factor of 0.50 and to both 
intermediate and peaking load generation when operating on a 
weekly instead of a daily cycle, is also considered. The capital costs 
at which these devices become economically attractive are calculat- 
ed using the marginal values obtained from the linear programming 
problem solution. The break-even capital costs (which include cap- 
italized operation and maintenance expenditures) are computed as a 
function of the conversion efficiencies and expected lifetime for 
various residual and distillate fuel oil prices. 


PERFORMANCE AND TESTING 


§2111 (AD-A—036988) New materials for fluorosulfonic acid 
electrolyte fuel cells. Interim report No. 3, Dec 75—Oct 76. Abens, 
S.G.; Baker, B.S.; George, M.; Januszkiewicz, S. (Energy Research 
a Bethel, Conn. (USA)). Feb 1977. Contract DAAK02-75-C- 
0045. 28p. (ERC—0123-3). NTIS, PC A03/MF AOl1. 

Hydrogen-air fuel cells were evaluated with both TFMSA 
(Trifluoromethane sulfonic acid) monohydrate and dilute TFMSA. 
Tolerance against flooding was increased by use of thick supported 
catalyst electrodes with the monohydrate. Fuel cells with 62% 
TFMSA were operated at room temperature for over 1,000 hours 
with no significant decay. The evaluation of supported platinum and 
tungsten carbide anode catalysts with dilute TEMSA was initiated. 
bre carbide was investigated as a matrix material with TFMSA. 
Author) 


MATERIALS, COMPONENTS, AND AUXILIARIES 


52112 (AD-A—033782) Fuel cells and solid electrolytes. Final 
report, 1 Jun 1975—30 Sep 1976. Meyer, T.J.; Murray, R.W.; Choi, 
S.; Isenhour, T.L. (North Carolina Univ., | Hill (USA). Mate- 
rials Research Center). 30 Oct 1976. 139p. NTIS, PC AO7/MF AO1. 

This report recounts results on four diverse topics; (1) homo- 
geneous catalysis of net electrochemical reactions as applied to fuel 
cells, (2) electrocatalysis: application of x-ray photoelectron spec- 
troscopy to surface composition of electrode materials, (3) theoreti- 
cal investigation of solid electrolytes, and (4) application of machine 
decisions to failure analysis. 
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§2113 (BNL—22881) Electrochemical characteristics of ZrO.— 
Y¥203 solid for fuel cells. Issacs, H.S.; Russell, P.G.; 
Olmer, L.J. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
Contract EY-76-C-02-0016. 1lp. (CONF-770531—9). Dep. NTIS, 
PC A02/MF AO1. : ; 

From Meeting of the Electrochemical Society; Philadelphia, 
Pennsylvania, United States of America (USA) (8 May 1977). 

High temperature solid ZrOz-Y2Os electrolyte fuel cells offer 
a high efficiency route for the conversion of coal to electricity. The 
optimization of the cells depends on a range of variables including 
reducing the resistance of the cell components and the voltage losses 
at the interfaces. The polarization characteristics of the electrode, 
for example, will depend on the rate controlling steps in the reaction 
sequence and a knowledge of these mechani will indicate where 
improvements in design or manufacture of the cell can be made. A 
wide range of techniques, now available for the study of electro- 
chemical characteristics of solid oxide fuel cells, were developed for 
investigating aqueous electrochemical systems. In particular a-c 
methods can be used for determining the types and kinetic param- 
eters of processes which control the rates of reaction. An investiga- 
tion of the temperature and potential behavior of electrodes, electro- 
lytes and cells constructed from platinum coated ZrO2z-Y20s electro- 
lytes is reported. 


52114 (CONF-770531—3) Effects of sintering on porous fuel cell 
electrodes. Kinoshita, K. (Argonne National Lab., Ill. (USA)). 1977. 
Contract W-31-109-ENG-38. 14p. Dep. NTIS, PC A02/MF AOl. 

From Meeting of the Electrochemical Society; Philadelphia, 
Pennsylvania, United States of America (USA) (8 May 1977). 

High surface area (small particles) electrocatalysts are not 
thermodynamically stable and consequently sintering of porous elec- 
trodes occurs in the fuel cell environment. The effect of sintering on 
the morphology and electrochemical performance of porous elec- 
trodes used in the HsPO,, KOH and molten carbonate fuel cells is 
reviewed. Measurements of the surface area loss of supported and 
unsupported electocatalysts in fuel cell environments are discussed 
by considering the various proposed sintering mechanisms. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 52372 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 


52115 (AD-A—037241) Semiannual technical report, 1 Jun 1974 
to 30 November 1974. Isenhojur, T.L.; Meyer, T.J.; Choi, S.; Murray, 
R.W. (North Carolina Univ., Chapel Hill (USA). Materials Research 
Center). 17 Jan 1975. 39p. NTIS, PC A03/MF AOl1. 

This report describes work performed on projects as follows: 
application of machine decisions to failure analysis; homogeneous 
catalysis of net electrochemical reactions as applied to fuel cells; 
theoretical investigation of solid electrolytes; and electrocatalysis: 
application of x-ray photoelectron spectroscopy to surface composi- 
tion of electrode materials. 


52116 (CONF-770531—6) Migrational polarization in high-cur- 
it electrochemical 


rent density molten sal devices. Braunstein, J.; Vallet, 
C.E. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 16p. Dep. NTIS, PC A02/MF AO1. 

From Meeting of the Electrochemical Society; Philadelphia, 
Pennsylvania, United States of America (USA) (8 May 1977). 

Electrochemical flux equations based on the thermodynamics 
of irreversible processes have been derived in terms of experimental 
transport coefficients for binary molten salt mixtures analogous to 
those proposed for high temperature batteries and fuel cells. The 
equations and some numerical solutions indicate steady state compo- 
sition gradients of significant itude. The effects of migrational 
separation must be considered along with other melt properties in 
the characterization of electrode behavior, melt composition, operat- 
ing temperatures and differences of phase stability, wettability and 
other — properties at positive and negative electrodes 
of high current density devices with mixed electrolytes. 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 51972, 52008, 52015, 52017 


52117 Topical ways of improving energy generation. Ersing, M. 
Klima Kaelteing.; 4: No. 2, 81-82(1976). (In German). 

_ A summarized report is presented on the lectures of the group 
‘Heating’ held on the occasion of the VDI meeting in Duesseldorf on 
November 11th and 12th, 1975. 
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52118 Primary energy consumption 1975 in the Federal Republic 
of Germany, influenced by effects of present trade cycles, temperature 
and the efforts of consumers to save fuels. Hoffmann, F.; Gabel, R. 
Glueckauf; 112: No. 19, 1140-1144(Oct 1976). (In German). 

3 figs.; 4 tabs.; 2 refs. 

In 1975, the primary energy consumption again showed a 
downward movement. At 346.0 million tons of coal equivalent (CE), 
it was 5.4% or 19.9 million tons CE lower than the year before. 
Although the severe economic recession of this year shows that 
economic effects exercised an enormous influence on the develop- 
ment of primary energy consumption, a more rational use of energy 
could also have been of importance. Therefore the consumption 
development is further examined. It is shown that in 1975 as well as 
in the previous year, only a small part of the overall decline in 
consumption cannot be explained by economic or temperature- 
dependent influences; this must be seen as conservation effect. 
According to these evaluations, the effective conservation amounted 
to 1 million tons of CE or some 0.3% of primary energy consump- 
tion. 


52119 Internal combustion engines in stationary installations for 
the efficient use of energy. VDI-meeting at Stuttart. Titl, A. Brennst.- 
Waerme-Kraft; 28: No. 11, 442-444(Nov 1976). (In German). 

From Meeting on efficient energy use in internal combustion 
wor in stationary plants; Stuttgart, Germany, F.R. (10 - 11 Jun 
1 3 

1 ref. Completely published in VDI-Bericht 259. 

The efficient use of stationary internal combustion engines for 
energy supply is discussed: the state of technology and the scientific 
significance of internal combustion engines; thermal power coupling 
with unit-type thermal power plants which supply current as well as 
heat; and operational experience with unit-type thermal power plants 
for living districts, sport centers, industries etc. 


BUILDINGS 


REFER ALSO TO CITATION(S) 50923, 51237, 51433, 51447, 
51946, 52014, 52096 


52120 (AD-A—037016) Technical review and analysis of the 
total utility demonstration plant design and operational concept. Final 
report. Demetroulis, N.M. (NMD and Associates, Alexandria, Va. 
(USA)). Sep 1976. Contract DAAK02-75-C-0096. 55p. NTIS, PC 
A04/MF AOl1. 

The total utilities concept involves the furnishing of all utili- 
ties to a facility from a single plant as a means of more efficiently 
using available energy from our fuel sources. These utilities would 
consist of all or part of the following: electricity, heating and air 
conditioning, water supply, sewage treatment, domestic hot water 
and trash disposal. The current practice is to obtain most of the 
above services from separate, non-affiliated corporate entities whose 
plants are widely separated and who have little incentive for cooper- 
ative action in waste energy utilization. Most electric generating 
plants, for example, are of large capacity and are remotely located so 
that even though vast waste energy quantities are available, the cost 
for collection, storage and distribution of such energy to consumers 
in prohibitive. Great amounts of energy are dissipated through 
cooling water, stack gases and power transmission which result in 
the loss of up to 60 percent of the energy initially available in the 
fuel. Another obvious resource waste is the practice of trash disposal 
through open burning, land fill or incineration without extraction 
and use of the considerable heat energy available. 


§2121 (AD-A—037550) Guidance for energy control system 
analysis. Final report. Kukielka, C.A. (Army Facilities Engineering 
Support Agency, Fort Belvoir, Va. (USA). Research and Technol- 
ogy Div.). 2 Mar 1977. 22p. (USAFESA-RT—2023). NTIS, PC 
A02/MF AOI. 

The technique and information necessary to analyze an Army 
installation for the economics of an energy control system are 
detailed. The various building information schemes and equipment 
control are outlined, with an explanatory example of calculating the 
savings and cost of implementing energy control. Development of 
the simple payback equations and calculations are outlined. 


52122 (CONF-7605139—, pp 5-10) — patent policy. Moser, 
W.R. (ERDA, Washington, DC). 11 May 19 

From Technical opportunities for por conversion in appli- 
cations; Boston, Massachusetts, United States of America (USA) (11 
May 1976). 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

The basic provisions covering the allocation of patent and 
data rights under ERDA’ ‘s contracts for research, development, and 
demonstration are discussed. (LCL) 
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52123 (NTIS/PS—77/0272) Total energy systems for buildings 
(citations from the NTIS data base). Report for 1964-Mar 77. Hunde- 
mann, A.S. (National Technical Information Service, Springfield, 
Va. (USA)). May 1977. 116p. NTIS, PC A01/MF NO1. 

Technology and economics associated with total energy sys- 
tems are discussed in these Federally-funded research citations. 
These systems employ a primary source of energy, such as oil, 
natural gas, or solar heat to provide comprehensive energy require- 
ments in the form of light, heating, cooling, air conditioning, drying, 
process heat, and power for an industrial plant or for a commercial 
or public building. Included are schemes for electricity generation, 
waste heat recovery, and direct power drive of mechanical equip- 
ment coupled to a prime mover. Abstracts primarily aon he to 
Modular Integrated Utility Systems (MIUS) IUS) technology a8 applied 
to residential complexes; a few abstracts deal with MIUS technology 
for military facilities and commercial buildings. Topic areas cover 
social costs, energy conservation potential, and the use of solar 
energy in total energy systems. (This updated bibliography contains 
111 abstracts, 65 of which are new entries to the previous edition.) 


52124 (NTIS/PS—77/0273) Total Energy systems for buildings 
(citations from the Engineering Index data base). i for 1964-Mar 
77. Hundemann, A.S. (National Technical Information Service, 
Springfield, Va. (USA)). May 1977. 68p. NTIS, PC A01/MF NO1. 

See also NTIS/PS—77/0272. Supersedes NTIS/PS—76/ 
0275. 

Technology for total energy systems as applied to residential 
complexes and industrial plants is discussed in these citations from 
worldwide research. These systems employ a primary source of 
energy, such as oil, natural gas, or solar heat to provide comprehen- 
sive energy requirements in the form of light, heating, cooling, air 
conditioning, drying, process heat, and power for an industrial plant 
or for a commercial or public building. Included are schemes for 
electricity generation, waste heat recovery, and direct power drive 
of mechanical equipment coupled to a prime mover. Modular Inte- 
grated Utility Systems (MIUS) are covered, including studies on gas 
turbines for use in MIUS systems, and computerized simulation 
studies. (This updated bibliography contains 61 abstracts, 6 of which 
are new entries to the previous edition.) 


52125 (PB—264259) An infrared technique for heat-loss mea- 
surement. Burch, D.M.; Kusuda, T.; Blum, D.G. (National Bureau of 
Standards, Washington, D.C. (USA). Building Environment Div.). 
Apr 1977. 55p. (NBS-TN—933). NTIS, PC A04/MF AO1. 

Prepared in cooperation with Federal Energy Administration, 
Washington, D.C. 

This paper describes a newly developed technique for esti- 
mating heat-loss rate using an infrared television system. A device 
called a heat-flow zeference pad was developed that makes it possi- 
ble to estimate quantitatively the heat-loss rate at the surface of a 
building without the need for a conventional heat-flow meter td be 
mounted on the surface. Technical considerations for the design of a 
heat-flow reference pad are presented. The infrared measurement 
technique predicted heat-loss rates in the laboratory and field within 
approximately 12%. 


52126 (PB—264297) Equipment maintenance for energy conser- 
vation. Final report. Levy, J. (National Bureau of Standards, Wash- 
ington, ro — Feb 1977. 55p. (NBSIR—77-1210). NTIS, PC 
A04/MF Ai 

bE in part by Federal Energy Administration, Wash- 
ington, D.C. Office of Energy Conservation and Environment. 

A general model of equipment performance as a function of 
maintenance is developed that permits quantification of the optimal 
level of maintenance in terms alps rformance attainment and relative 
factor costs. The model fountain is that of a finite state, finite 
action Markovian decision process. The report supplies a listing for a 
program in BASIC of the policy improvement algorithm for 
a best policy. The model will help maintenance engineers, building 
managers and/or others responsible for making decisions con 
maintenance — in selecting economically efficient levels of 
maintenance for elements of building service equipment. The report 
also contains an illustrative example applying the model to the 
maintenance of an air handling unit. 


52127 Improved thermal insulation. Gunnerman, R.W. (to Plas- 
tonium, A.G.). German(FRG) Patent 2,443,254/A/. 13 Mar 1975. 
11p. (in German). 

1 fig. 

A method is described - produce a thermal insulation layer 
consisting of an alkali earth sulphide, an alkali earth sulphate and a 
carbon material containin he n in finely distributed or powder 
form. The method essentialy consists of the following steps: Particles 
of the carbon material and alkali earth sulphate are closely mixed. 
Part of the carbon material and of the alkali earth sulphate react 
together and form a surface thermal insulation layer which consists 
of an continuous layer of an alkali earth sulphide. 
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52128 Equipment for heating of areas of buildings. Asendorf, K. 

(to Roadcoat G.m.b.H., Moerfelden (Germany, F.R.)). 

—— Patent 2,344, 131/A/. 20 Mar 1975. Sp. (In German). 
2 figs. 


A device for heating surfaces of buildings is described. Elec- 
trical heat conductors are embedded in fluid plastics during fabrica- 
tion so that elements ready for inbuilding are produced. A pressure 
distribution plate preferably consisting of asbestos cement is also 
embedded in the element, as well as a heat insulation plate. 


52129 Heat insulation plates and their use. Kesselring, F. 
——— Patent 2,437,315/A/. 20 Mar 1975. 9p. (In German). 


Th heat insulation plates consists of at least two plates 
mounted at about the same distance from each other, which are 
closely joined throughout their length by a wall of high heat 
resistance. The inner surface of the plates is reflective and the 
hollow space between the plates is evacuated to pressure under 0.1 
mm mercurial column. Plates and wall consist of glass. The plate can 
also be formed as cast ceramic hollow body with mirrored interior. 
The plates can also be made of polished metal, at least the inner side, 
and the wall can be of glass or ceramic. The heat insulation plate 
serves as interior and/or exterior covering for building surfaces 
having extensive heat transfer loss. 


52130 Ex in the laying and cperation of district heating 
lines. Krincker, D (Hamburger Gaswerke G.m.b.H. (Germany, 
F.R.)). Three R Int; 14: No. 6, 320-324(Sep 1975). (In German). 

3 figs.; 10 refs. 

Developing the district heating market with the aid of heat 
from nuclear power stations would be a good chance for substituat- 
ing nuclear ene: ergy for oil. A rough market analysis has shown 
densely — metropolitan areas constitute an attractive poten- 
tial for district heating systems. Power supply utilities and operators 
of district heating systems should coordinate their interests so that 
the proposed supply from plants located in the vicinity of such 
metropolitan areas can be realized. The generation of heat in nuclear 
power plants and the transmission of such heat require base load 
characteristics for reasons of economy. Hot water as well as steam 
can be used as heat-carrying media. Heat-transmission elements will 
have to be further developed for design and economic reasons. 


§2131 Supply of district heat from public and private sources. 
Koenigs, K. (Stadtwerke Duisburg A.G., (Germany, F.R.)). Three R 
Int.; 14: No. 6, 303-305(Sep 1975). (In German). 

1 ref. 

The significance of district heating of the FRG is discussed. 
Advantages for the national economy and environmental protection 
are listed. The economy is considered from the point of view of the 
public utilities. Laying methods for district heating networks and 
shut-off instrumentation are described. 


52132 Rots Se thermal energy supply and air conditioning 
of a recreation cen’ Schmidt, P.; Metzner, B. German(FRG) 
Patent 2,421 617/A/, 5 Nov 1975. 19p. (In German). 

4 figs. 

Equipment for the heat supply and ventilation of a recreation 
center is described. The recreation center contains baths, swimming 
pools, living quarters, and sports areas. The heat can either be 
obtained by converting electrical energy into heat energy, by taking 
heat from ground water using heat pumps, or by converting solar 

pay 4 into heat —g ty swimming bath acts as a heat cushion 
for whole plant fresh air entering is preheated in a heat 
exchanger, which is provided with waste heat. The whole heat 
economy of the plant is optimized by a control system. 


§2133 Heating system with thermal energy storage equipment. 
Hermans, M.L. (to Philips Giedimnicatiadines N.V.). 
— Patent 2,517,080/A/. 20 Nov 1975. 13p. (In 


3 figs. 

A heating system is described for transporting heat to con- 
sumers. The heat produced by the system is taken to at least one heat 
energy store. The heat store serves as the energy source 
to supply to connected consumers. The heat store is designed so that 
it is possible to equalize pressure at different temperatures in order to 
keep construction costs low. A hot gas piston engine is envisaged as 
heat supply, which is fed from a heating system. 


52134 Method and equipment to decrease heat losses of stack- 
connected gas-space heating devices during operation. Hoisl, A.; 
Schmidt, L. (to Wasler Herd und Ofen G.m.b.H.). German(FRG) 
Patent 2, - ,567/B/. 20 Nov 1975. Sp. (In German). 


To avoid losses the control of gas space heating equipment is 
carried out by continously changing current-cross-section of the 
waste gas in dependence of both the flue draught and the waste gas 
temperature. This is done in such a way that waste gases escape 
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from the device into the flue with a more or less constant speed 
which is only very little below the accumulation point. 


§2135 Thermodynamical systems by use of combustion engine. 
Kremer, H.; Scholand, E. pp 35-40 of In Rationelle ee 
durch Verbrennungsmotoren in stationaeren Anlagen. Duesseldorf, 
Germany, F.R.; VDI-Verl. (1976). (In German) 

From Meeting on efficient energy use in internal combustion 
engines in stationary plants; Stuttgart, Germany, F.R. (10 - 11 Jun 
1976). 

7 figs.; 10 refs. 

Four systems of applications for summer and winter operation 
are introduced for the use of mechanical energy and the waste heat 
from internal combustion engines operating in joint power/heat 
systems. The highest thermal efficiencies can be achieved if the 
mechanical energy and the waste heat can be used in summer for 
cooling and in winter for heating purposes. In an actual example the 
economy of a gas engine heating system is compared with other 
heating systems. 


52136 Moment of truth. Fritsch, W.H. Oel- Gasfeuerung; 29: No. 
10, 532-534(1976). (In German). 

The article reviews the VDI conference ‘Possibilities and 
limits of rational energy utilization’. During the meeting, special 
emphasis was placed on the problems of energy supply on the 
heating sector in view of the fact that about 40% of the imported 
crude oil is used for the heating of buildings. An economical utiliza- 
tion of district heat and the use of heat pumps and solar energy for 
heating are therefore discussed as alternatives. 


52137 Heat recovery. Fritsch, W.H. Oel- Gasfeuerung; 29: No. 4, 
ates | os I ae German). 
7 figs.; 7 refs. 

A brief review is given of the design and construction of heat 
recovery systems. The use of waste water from baths and showers, 
waste heat from lighting systems, cooling water or cooling air from 
machines, and waste air from ventilation or air conditioning systems 
are considered. Possible installation methods are discussed and some 
nuerical data for economy calculations are included. 


52138 Bivalent tomorrow. Diedrich, H. 


heatings - systems of 
ae: Rundsch.; 75: No. 4, 162-167(Apr 1976). (In German). 


The | possibilities of covering the heat demand by bivalent 
heating systems are disc . The combined use of the energy 
carriers electricity/oil, electricity/liquefied gas, and the heat pump 
with propane gas additional heating is discussed. A series of require- 
ments to optimize the combinations are given. System economics — 
essentially depend on the charge rates. 


52139 One pipe pump heating system. Wobig, A. German(FRG) 
Patent 1 Slag ,895/B/. 30 80 Sep 1976. Sp. (In German). 


The invention deals with a one-pipe central heating system, in 
which the radiators are all connected to a single pipe circuit. The 
radiators have only one connection opening, which is provided with 
a four-way valve. For the absorption of thermal stresses, the single 
pipe circuit is put open at each radiator and is provided with two 

gh rising (and parallel to each other) ru side pieces which 
lead to the four-way valve on the radiator. The four-way valve has a 
hollow cylindrical valve body, which is used by turning. Water 
flows through a pipe in the bottom fin hollowof a finned radiator. 
The fin hollow is 1/4 to 3/4 the radiator length and sits concentrical- 
ly in the connection opening of the radiator. The water then flows 
out through a circular room outside of the pipe. Depending on the 
adjustment of the four-way valve, a larger or smaller amount of the 
heated water flows through the radiator. In this manner, the heating 
of the radiator can be adjusted. 


52140 Heating station with district heating system. Brunner, A. 
(to Sulzer Bros. Ltd). German(FRG) Patent 2,518,161/B/. 28 Oct 
1976. 7 ag German). 


At al power plant with connected district heating system 
is dealt with which includes a steam turbine with extraction section, 
condenser and a cooling tower. The invention is based on the task of 
improving the efficiency of this kind of thermal power plant. To 
solve the problem, the extraction section of the steam turbine is 
connected to a further condenser which, as desired, is equip — 
a heat transfer system in the cooli _— and/or a furt 
transfer system in the heating water c 


52141 Thermal environment. Davies, M.G. (Univ of Liverpool, 
Engl). Insulation (London); 20: No. 6, 25, 28-30(Nov-Dec 1976). 
The author stresses that insulation in the fabric of a 

will em a given temperature to be reached with reduced energy 

i —. The article examines the pattern of heat exchange processes 
ich take place in and around an enclosure and to see how 

temperature may depend upon those in which there may be substan- 

tial variation to place insulation in its thermal perspective. 
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52142 Multistage heat pump. Heeren, G. German(FRG) Patent 
er 25 Nov 1976. Sp. (In German). 
ig. 

In order to achieve a better efficiency and to obtain a higher 
final temperature, it is suggested that several heat pups be connected 
in series. A heat exchanger between two circuits acts as a condenser 
for one circuit and as an evaporator for the other. The temperature 
level thus achieved is expected to allow the use of heating-surfaces 
the size of ordinary radiators. 


52143 Air conditioning and refrigeration by district-heat from 
thermal power plants. II. Special connection problems of ventilation, 
air conditioning, and refrigeration plants onto district-heat networks. 
Burkhardt, W.; Anton, H. (Fachhochschule Muenchen (Germany, 
F.R.). Fachbereich Versorgungstechnik). HLH, Z. Heiz., Lueftung, 
Klim., Haustech.; 27: No. 12, 453-456(Dec 1976). (In German). 

8 refs.; 3 tabs.; 3 refs. 

A summary is given of points important for the buyers and 
constructors of power plants such as cost factors, mains operation, 
and the necessary technical preconditions. Problems arising during 
the connection of air-condition and cooling systems and systems 
components are discussed. 


52144 Prefabricated parts with thermal insulation. Schmidt, D.F. 
(to Capitol Products Corp). German(FRG) Patent 2,623,675/A/. 2 
Dec 1976. 17p. (In German). 

8 figs. 

The invention deals with metal building sections and particu- 
larly concerns composites of metal and plastic elements for the 
fabrication of metal windows and doors as well as frames for these. 
According to the invention, a section of conductive material is 
pressed between two longitudinal metal sections where the individ- 
ual sections are each shaped in such a manner that a holding contact 
is guaranteed between the parts of the section of non-conductive or 
conductive material. According to a further suggestion, metal sec- 
tions and non-conducting sections lie on each other along small 
edges only, with thermally insulating air gaps everywhere else. 


52145 Building board with thermal and acoustic insulation and 
method for its fabrication. Oshida, O.A.; Shawgo, M. (to Grefco 
Inc). German(FRG) Patent 2,311,918C/. 9 Dec 1976. 6p. (In 
German). 

2 tabs. 

The invention deals with thermally and acoustically insulating 
building boards containing expanded perlite or vermiculite, cellulose 
fiber rentained material and binder. The board has a glass fiber, 
cellulose fiber and binder coating. The coating can additionally 
contain fire-preventive substances. Expanded perlite or vermiculite, 
defibrillated, fibrous cellulose material, a binder and clay where 
necessary are mixed and are formed to a mat of desired thickness and 
consistency on a plate-producing machine. The mat is partly dehy- 
drated. Its surface is coated with a glass fiber and binder coating. 
After dehydration, the mat is pressed and dried. 


52146 Primary energy saving district heating supply for urban 
agglomerations: the district heating line RUHR. Hannes, K. (Stein- 
kohlen-Elektrizitaet A.G. (STEAG), Essen (Germany, F.R.)). Berg- 
bau; 28: No. 3, 92-97(Mar 1977). (In German). 

10 figs. 

The district heating line RUHR is set up as demonstration 
system in the densely populated area of Essen, Gelsenkirchen and 
Bottrop to satisfy the very high space heating demand for appart- 
ments and communal or industrial installations. The necessary 
energy for this should not be taken from primary energy supplies but 
from the waste heat of large power plants and industrial processes. 
The advantages of the district heating line RUHR are discussed, and 
the lines and necessary research and development task accompany- 
ing the project are described. 


52147 Forced air range with thermal exchange fluid. Skala, S.E. 
US Patent 4,024,904. 24 May 1977. Filed date 13 May 1975. 4p. 

The forced air range is part of a domestic appliance system 
which includes hot and cold thermal reservoirs. A thermal exchange 
fluid can circulate between a heat exchanger in one of the thermal 
reservoirs and a heat exchanger within a duct in the forced air range. 
For operation, an ordinary houseware such as a pot is placed on the 
range and temperature and heating rates are programmed. A blower 
circulates air through the heat exchanger and under the houseware. 
Thermal exchange fluid flows through the heat exchanger to main- 
tain the circulating air at the programmed temperature. 


52148 Window sash and frame with thermal barrier. Collins, 
D.R.; Katz, S.N. (to Replacement Products Industries Corp.). US 
Patent 4,024,690. 24 May 1977. Filed date 25 Feb 1976. 10p. 

A window, comprised of upper and lower sashes, is de- 
scribed. Each sash includes two panes of glass with an air space 
barrier between. All metal members on one face of each sash are 
thermally and electrically insulated from corresponding members on 
the opposite face of each sash to thereby provide a complete thermal 
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and electrical barrier between the indoor and outdoor faces of the 
sashes. 


52149 Heat-insulating panels. Bellagamba, P. US Patent 
4,028,859. 14 Jun 1977. Priority date 14 May 1975, Italy. 4p. _ 

A heat-insulatin, el is described which is particularly 
adapted for walls of buildings. The panel includes iwo parallel thin 
ribbed metal sheets covering an intermediate layer, consisting of a 
heat-insulating resin, in which the said covering metal sheets show in 
positions corresponding to each other, and at a regular distance 
undercut reliefs project on one face where there are inserted cou- 
pling organs of the mete! sheets, consisting of material having a low 
thermal conductivity, and on each projecting relief there are fixed 
movably fastening means to the support structures and the end 
portions of the two metal sheets are folded over and shaped so as to 
build a concave edge and a convex edge, which may be coupled by 
embedding with each other and provided on their inner surfaces 
with gaskets having a series of longitudinal lamellar reliefs, placed in 
intercalated positions. 


RESIDENTIAL 


REFER ALSO TO CITATION(S) 51472, 51935, 51938, 52013, 
52079, 52093 


52150 (CONF-7605139—) Proceedings of the technical opportu- 
nities for energy conservation in appliances. (Little (Arthur D.), Inc., 
Cambridge, Mass. (USA)). 11 May 1976. Contract EY-76-C-02-2796. 
vp. as NTIS, PC A15/MF AOI. : 
rom Technical opportunities for energy conversion in appli- 

cations; Boston, Massachusetts, United States of America (USA) (11 
May 1976). 

Twenty papers on energy consumption in liances in the 
U.S. and energy conservation opportunities for gas- and electric 
appliances were — at the conference. A separate abstract was 
prepared for each paper. (LCL) 


§2151 (CONF-7605139—, pp 11-39) Appliance industry: an over- 
bs — A.P. (ed.). (Cahners Publishing Co., Chicago). 11 
ay 1976. 

From Technical opportunities for energy conversion in appli- 
cations; Boston, Massachusetts, United States of America (USA) (11 
May 1976). 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

After defining an appliance as a powered product for conve- 
nience, comfort, or entertaining and the appliance industry is made 
up of those U.S. companies which produce and market appliances, 
the economic and energy consumption aspects and energy conserva- 
tion potential of the industry are discussed. Data are included on 
geographic distribution of appliance manufacturers, direct consumer 
energy use annually by specific appliances, appliance costs, capital 
expenditures in industry, and ratings of individual companies by 
share of market. (LCL) 


52152 (CONF-7605139—, pp 225-240) Energy conservation 
through use of variable capacity compressors. Hamilton, J.F. (Purdue 
Univ., West Lafayette, IN); Newton, A.B. 11 May 1976. 

From Technical opportunities for energy conversion in appli- 
cations; Boston, Massachusetts, United States of America (USA) (11 
May 1976). 

. In Proceedings of the technical opportunities for energy 
conservation in appliances. 

Air conditioning system energy requirements are currently 
expressed in terms of the design point ambient temperature or the 
maximum cooling load. Present design efforts seem to be directed at 
the reduction of the design point energy requirements by improve- 
ment of the heat transfer surfaces so as to reduce the 
temperature differences and the pressure load on the compressor. An 
alternate approach is presented where the capacity of the compres- 
sor is reducing with decreasing load (decreasing ambient air tem- 
perature) to maintain the lowest temperature differences in the 
condenser and evaporator and the lowest load on the compressor. A 
general analysis is presented of the effects of the ambient air tem- 
perature on the residential cooling load and the system energy 
requirements over a typical cooling season for a “normalized” air 
conditioning system. The analysis is generally independent of the 
size of the system and the results can be utilized to evaluate maxi- 
mum reduced energy consumption for any individual system using 
complete capacity control. 


§2153 (CONF-7605139—, pp 253-268) Energy conservation 
through more efficient Berenbaum, M.B.; Allen, R.A.; 
Mastroianni, M.J. (Allied Chemical Corp., Buffalo). 11 May 1976. 
From Technical opportunities for energy conversion in appli- 
te Massachusetts, United States of America (USA) (Il 
ay , 
In Proceedings of the technical opportunities for energy 
conservation in appliances. 
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As part of the national effort to reduce energy consumption in 
the United States, the appliance industry is investing heavily in 
developing more efficient refrigeration systems. Toward this same 
goal, Allied Chemical has undertaken programs directed to the 
development of more efficient refrigerants. The efficiency of the 
vapor compression cooling system is affected by many factors in- 
cluding hardware design; but an often overlooked factor is the 
thermodynamic efficiency of the working fluid, the refrigerant. One 
goal in this work as a refrigerant supplier is to develop more efficient 
refrigerants for each specific application area. Generally, at least a 
5% improvement in the thermodynamic efficiency as compared to 
the refrigerant now standard in each application is sought. The 
magnitude of the energy savings opportunity for even a modest 
improvement in the efficiency of refrigerants is shown to be substan- 
ial. Steps in the procedure for identifying a new refrigerant are 
outlined. The possible modifications to the present techniques to 
improve and speed the screening process by incorporating transport 
property variation on the fluid data base are discussed. 


52154 (CONF-7605139—, pp 41-59) Energy consumption of a 
domestic refrigerator Phase II. Scarlett, J.A. (Aeronu- 
tronic Ford Corp., Connersville, IN). 11 May 1976. 

From Technical opportunities for energy conversion in appli- 
cations; Boston, Massachusetts, United States of America (USA) (11 
May 1976). 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

The promulgation of the National Energy Crisis has resulted 
in regulatory action being taken in the interest of informing the 
public of the energy consumption of various household appliances. 
The actual energy consumption anticipated on a national basis is 
difficult due to actual usage differing greatly between various con- 
sumers. The design —— and concept used by one company in 
its attempt to develop domestic refrigerator/freezer products that 
provide the optimum thermal performance and accepted conve- 
ae eee all at a major reduction of energy consumption is 

isc ; 


52155 (CONF-7605139—, pp 61-70) Energy conservation poten- 
tial of residential gas-fired water heaters. Himmel, R.L. (American 
Gas Association Labs., Cleveland). 11 May 1976. 

From Technical opportunities for energy conversion in appli- 
cations; Boston, Massachusetts, United States of America (USA) (11 
May 1976). 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

The American Gas Association Laboratories have been in- 
volved in research activities directed toward the design and develop- 
ment of residential water heaters since about 1925. The overall aim 
of these programs was to help the gas industry insure safe, durable 
and acceptable performing units for the American consumer. Some 
approaches for reducing the energy consumption of conventional 
gas-fired water heaters are presented and a few radical departures, 
such as pulse combustion, for achieving this goal are described. In 
addition to the efficient operation of the water heater, consideration 
is given to the heater as an inte; of a whole house system. 
The implications of improving the efficiency of hot water produc- 
tion under actual conditions of usage are reviewed. Increasing heat 
transfer or reducing heat losses are considered in light of the ible 
problems of condensation of moisture from flue gases in the vent 
connections or chimney. The impact of water heater operating 
temperature and the matching of anticipated household consumption 
with tank size and input rate are also considered 


52156 (CONF-7605139—, pp 71-83) Potential energy savings 
from elimination of the constant burning pilot light on gas-fired 
em. Bullerdiek, W.A. (CALSPAN Corp., Buffalo). 11 May 


From Technical opportunities for energy conversion in Nt 


we Massachusetts, United States of America (USA) (11 
ay ; 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

Natural gas consumption by appliance pilot lights and alterna- 
tive ignition means to affect energy savings are discussed. (LCL) 


52157 (CONF-7605139—, pp 85-94) Cool watering laundering. 
Morey, E.D. (General Electric €o., Louisville, KY). 11 May 1976. 

From Technical opportunities for energy conversion in appli- 
cations; Boston, Massachusetts, United States of America (USA) (11 
May 1976). 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

The cleaning and energy savings results obtainable by using 
cold, warm, or hot water in the wash and the rinse cycles of 
automatic clothes washers are discussed. It is estimated that 67% of 
the energy consumed by hot wash/warm rinse operation could be 
saved by using a warm wash with cold water rinse. (LCL) 
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52158 (CONF-7605139—, pp 95-107) Performance of electric 
water heaters and the part-load performance of gas furnaces and air 
conditioners. Goldschmidt, V.W. (Purdue Univ., West Lafayette, 
IN). 11 May 1976. a ie : 

From Technical opportunities for energy conversion in appli- 
cations; Boston, Massachusetts, United States of America (USA) (11 
May 1976). My 

In Proceedings of the technical opportunities for energy 
conservation in appliances. . 

Research studies on the seasonal efficiency of electric water 
heaters and of an air conditioner and gas furnace in a mobile home 
are described. (LCL) 


52159 (CONF-7605139—, pp 109-121) Integrated household ap- 
pliances and utility services for energy conservation in I 
Grot, R.A.; Galowin, L.S. (National Bureau of Standards, Washing- 
ton, DC). 11 May 1976. : 

rom Technical opportunities for energy conversion in appli- 
cations; Boston, Massachusetts, United States of America (USA) (11 
May 1976). 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

The feasibility of using integrated appliance systems, i.e., 
assemblies which combine various appliances into one unit, in which 
waste heat from refrigerators, freezers, or air conditioners is recov- 
ered to preheat water in residences is described. Research on inte- 
grated appliance systems is recommended. (LCL) 


52160 (CONF-7605139—, pp 123-127) Clothes dryer energy con- 
sumption. Hollowell, G.T. (American Gas Association Labs., Cleve- 
land). 11 May 1976. 

From Technical oppertunities for energy conversion in appli- 
cations; Boston, Massachusetis, United States of America (USA) (11 
May 1976). 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

Energy consumption by electric and gas clothes dryers and 
programs for determining the efficiency and energy conservation 
potential of dryer operation are briefly discussed. (LCL) 


52161 (CONF-7605139—, pp 129-137) Opportunities for further 
efficiency improvement in domestic water heaters. Cook, R.E. (A.O. 
Smith Corp., Kankakee, IL). 11 May 1976. 

From Technical opportunities for energy conversion in appli- 
cations; Boston, Massachusetts, United States of America (USA) (11 
May 1976). 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

Changes in the design of electric and gas residential water 
heaters to improve their energy efficiency are described. (LCL) 


52162 (CONF-7605139—, pp 139-146) Conservation potential of 
pulse combustion in space heating. Hollowell, G.T. (American Gas 
Association Labs., Cleveland). 11 May 1976. 

From Technical opportunities for energy conversion in appli- 
cations; Boston, Massachusetts, United States of America (USA) (11 
May 1976). 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

The design and operation of pulse combustion burners, the 
advantages of such burners in residential heating applications, e.g., 
increased heat transfer rates, reduced heat losses, smaller size, and 
simplicity of installation, and data which indicates that 24 to 40% 
less fuel is required with pulsed combustors as compared with 
conventional gas heating systems are discussed. Further research on 
pulsed combustion burner design, testing, and applications is recom- 
mended. (LCL) 


52163 (CONF-7605139—, pp 147-154) Efficient amana heat 
transfer module. tense Fy R.H.; McConnell, D.R. (Amana Re- 
frigeration, Inc., Amana, IA). 11 May 1976. 

From Technical opportunities for energy conversion in appli- 
ao Massachusetts, United States of America (USA) (11 

ay ; 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

The design, operation, efficiency, and fuel conservation as- 
er of an Amana heat transfer module for natural gas-fuel home 

ting systems are described. (LCL) 


52164 (CONF-7605139—, pp 155-188) On-site heat activated 
heat pumps. Colosimo, D.D. (American Gas Association, Arlington, 
VA). 11 May 1976. 

From Technical opportunities for energy conversion in appli- 
a. Massachusetts, United States of America (USA) (11 

y ‘ 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

Information is presented on the advantages of on-site heat- 
activated heat pumps for space conditioning as compared with 
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electric heat pumps whose energy balance must include losses in- 
curred in electric power generation and transmission; heat pump 
operation; details of the design and operation of the Stirling Rankine 
Gas heat pump with a free piston Stirling engine; operation of the 
Brayton engine Rankine cycle heat pump; design and operation of 
the organic pair absorption heat pump; the commercial development 
of heat-activated heat pumps, their cost and payback period based on 
fuel savings; and recommendations for research to expedite the 
commercial development of this energy-saving space heating and 
cooling equipment. (LCL) 


52165 (CONF-7605139—, pp 189-194) Improved efficiency com- 
pressors for household refrigerators and freezers. Schroeder, G.H. 
(Tecumseh Products Co., Tecumseh, MI). 11 May 1976. 

From Technical opportunities for energy conversion in appli- 
cations; Boston, Massachusetts, United States of America (USA) (11 
May 1976). 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

The design and operation of more efficient motors for driving 
refrigerator and freezer compressors and the energy conservation 
achievable with use of these motors are discussed. (LCL) 


52166 (CONF-7605139—, pp 195-208) Reduction of energy on 
combination refrigerator-freezers improved designs. Kam- 
merer, J.A. II; Maxwell, R.D. (Amana Refrigeration, Inc., Amana, 
IA). 11 May 1976. 

From Technical opportunities for energy conversion in appli- 
cations; Boston, Massachusetts, United States of America (USA) (11 
May 1976). 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

Design improvements to affect less energy consumption by 
domestic freezers and refrigerators are discussed. These improve- 
ments include thicker door and cabinet thermal insulation, changes 
in compressor design, better door gaskets, and means for preventing 
moisture formation. The cost and energy savings of the improved 
equipment are considered. (LCL) 


52167 (CONF-7605139—, pp 209-224) Reciprocating compressor 
for 1980. Riffe, D.R. (Westinghouse Electric Corp. Research Labs., 
Pittsburgh). 11 May 1976. 

From Technical opportunities for energy conversion in appli- 


cations; Boston, Massachusetts, United States of America (USA) (11 
May 1976). 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

brief review of the operating cost of the reciprocating 

compressor is given. Experimentally verified methods of increasing 
compressor efficiency are presented. An analysis and test data of the 
compressor gas flow patterns and cooling techniques is reviewed. 
These data suggest that suction gas cooling may not be the best way 
to cool the compressor. The effect of re-expansion volumes on 
efficiency and techniques for further improvement are analyzed. 
Potential improvement of reciprocating compressors using an oil 
cooler and a two speed motor is discussed. Concepts of lower cost 
compressor designs, verified in several refrigerator freezer models, 
are presented. 


52168 (CONF-7605139—, pp 241-252) Energy savings in vapor 
compression refrigeration and heating devices. Hiller, C.C.; Glicks- 
man, L.R. (Massachusetts Inst. of Tech., Cambridge). 11 May 1976. 

From Technical opportunities for energy conversion in appli- 
cations; Boston, Massachusetts, United States of America (USA) (11 
May 1975). 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

The issue of energy savings in vapor compression refrigera- 
tion and heating devices is receiving increased attention in the 
present era of energy awareness. The following areas relevant to the 
efficiency of such devices are discussed: energy accounting-a break- 
down of energy consumption by components in various types of 
vapor compression systems; component losses and potential im- 
provements; control strategy losses and potential improvements; and 
new system potential. 


52169 (CONF-7605139—, pp 269-274) Microprocessor dedicated 
to the appliance industry. Penn, M.G. 11 May 1976. 

From Technical opportunities for energy conversion in appli- 
cations; Boston, Massachusetts, United States of America (USA) (11 
May 1976). 

In Proceedings of the technical opportunities for energy 
conservation in appliances. 

Some work is described on the eR i development and 
application of a low-cost microprocessor L.S.I. integrated circuit 
which combines the advantages of electronic control with flexibility, 
allowing an electronic system to directly compete with and replace 
the present appliance electro-mechanical control systems. In addi- 
tion, the circuit also allows the appliance manufacturer to maximize 
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the capability of electronics to provide additional features and to 
effect a more precise control of the appliance. The mi rocessor 
allows up to 10 machine functions to be controlled through up to 20 
different program steps to provide the various combinations of fill, 
wash, heat, pump, spin and dry, etc., each step of which is inherently 
more powerful and flexible than the corresponding step on a conven- 
tional cam timer. 


52170 (ME—75(76)ERD-481-1) Heat pump applications in New 
Mexico. Wildin, M.W.; Nakos, J.; Fong, A. (New Mexico Univ., 
Albuquerque (USA). Bureau of Engineering Research). Dec 1976. 
132p. of New Mexico, Albuquerque. 

Residential applications of air-to-air heat pumps for heating in 
New Mexico's conditions of low humidity high altitude have 
been studied. Information has been gathered from a variety of 
sources. Results for heating capacity, with and without defrost, and 
for cooling capacity have been obtained in the Heat Pump Test 
Laboratory, a facility developed at The University of New Mexico 
as part of this project. AS Standard 37-69 was observed in 
conducting the performance tests, within the limits of test facility 
capabilities. Data for local installations from an EPRI-AEIC study 
of installed heat pumps were obtained through Public Service Com- 
pany of New Mexico. These data were analyzed to assess ~ oe | 
characteristics and energy use of installed units during the 1975-1976 
heating season. The data from one installation were used to check a 
simplified model of heat pump energy use for ing. This model 
was used to predict the energy use and performance factors of this 
heat pump installed in the same residence for four locations around 
the state. The results indicate the ~ es we of a heat pump to reduce 
energy consumption for heating New Mexico residences by about 50 
percent relative to electric resistance heating, depending mainly on 
the level of outdoor temperature. 


52171 (PB—264 202) Residential oil furnace system optimiz- 
ation. Phase II. Final report Aug 75—Sep 76, Combs, L.P.; Okuda, 
A.S. (Rockwell International Corp., Canoga Park, Calif. (USA). 
Rocketdyne Div.). Jan 1977. Contract EPA-68-02-1819. 130p. (R— 
76-105). Dep. NTISO7/MF A011. 

See also report dated Feb 76, PB-250 878. 

The report describes the second of a two-phase ae 
into ways to improve the air pollutant emission and thermal ien- 
cy characteristics of residential oil furnaces. A prototype, low- 
emission, warm-air furnace (designed in Phase I to embody a number 
of burner and combustor criteria for minimizing emissions compati- 
ble with high efficiency) was assembled and tested. Applicability of 
the design criteria was demonstrated within current conventional 
oil-heat industry practices. Compared with estimated average char- 
acteristics of existing installed residential furnaces and boilers, nitro- 
gen oxides emissions were reduced by 65% or more, and steady-state 
efficiency was increased by a minimum of 10 percentage points. 
Experimental results and component ch made in obtaining 
them were incorporated into a preliminary design for an in ited 
low-emission furnace which should be commercially producible and 
cost-competitive. 


52172 (PB—263965) Study to determine gas consumption by 
pilot lights. Discussion of alternative ignition means to effect energy 
savings. Bullerdiek, W.A.; Ehrenreich, L.C.; Adams, D.E. (Calspan 
Corp., Buffalo, N.Y. (USA)). Sep 1976. Contract FEA-CO-04-50167- 
00. 129p. (CALSPAN-NR—5744-D-1). NTIS, PC A07/MF AO1. 
In this study, current trends for adoption of ignition alterna- 
tives to the constant pilot are discussed. Anticipated impacts in the 
exercise of various policy options in terms of government interjec- 
tions to influence these trends are described. Constant burning pilot 
lights on residential gas appliances consume 3% of total annual 
consumption of natural in the US Potential savings in Bas by 
elimination of the pilca light were estimated at 34% of total pilot 
consumption. (Portions of the document are not fully legible.) 


§2173 (PB—264107) Development of appliance energy efficiency 
targets and consumer costs, Task order No. 1. Final report. Z, 
Allen and Hamilton, Inc., Bethesda, Md. (USA)). Jun 1976. Contract 
FEA-CR-04-60487-00. 203p. NTIS, PC A10/MF AO1. 

A study was undertaken to collect and evaluate information 
concerning technical design improvement options which, if incorpo- 
rated, would improve efficiency in residential appliances. 


52174 (PB—264108) Development of appliance energy efficiency 
targets and consumer costs. Task order No. 2. Final (Booz, 
Allen and Hamilton, Inc., Bethesda, Md. (USA)). Jun 1976. Contract 
FEA-CR-04-60487-00. 125p. NTIS, PC A06/MF AO1. 

See also PB-264 107. 

The purpose of this effort was to collect and evaluate infor- 
mation concerning proposed and a test pee onag The evalu- 
ation process included the following: (1) A description of the basic 
testing categories or portions of relevant procedures; (2) An evalua- 
tion of strengths and weaknesses; (3) Recommended improvements 
in procedures or requirements for additional supporting data. 
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PP we ye ety appliance energy 

targets and consumer Feng So ‘ask order No. 3. Final Feel suet, (Booz, 
Allen and Hamilton, Inc., Bethesda, Md. (USA)). Jun 1976. Contract 
FEA-CR-04-60487-00. 238p. NTIS, PC All/MF AOl. 

See also PB-264 108. 

The of this effort was to collect the following types 
of data for each appliance - 1972 consumption data, shipment data, 
and usage data. 


52176 (PB—264406) Labeling and consumer information pro- 
for freezers: 


orrall, J.W. (Human Sciences Research, Inc., McLean, 
a. (USA)). Jul 1976. Contract FEA-CO-04-50229-00. 127p. (HSR- 
RR—76/2-EA). NTIS, PC A07/MF AOI. 

Specific objectives of the study were: (1) review, summarize 
and criticize other past or ongoing energy related labeling programs 
and to infer the characteristics of the most successful oo (2) 
design and execute an experiment to assess the effectiveness of 

Sous and cost of operation labeling for modifying consumer 

decisions; and (3) investigate the attributes of effective 

public inteoiation and educational activities that would be conduct- 
ed in parallel with the national labeling effort. 


52177 Energy in households: heating costs comparisons and 
energy consumption forecast to 1985. Kammholz, G.; Frohnert, H.; 
Luehrmann, W. (VEBA-Chem Gelsenkirchen-Buer, Ger). Gas- Was- 
serfach, Gas-Erdgas; 117: No. 12, 531-537(Dec 1976). (In German). 
Cost components at various population densities and specific 
heating demands are identified. Conversion and storage costs are 
calculated and structural changes are anticipated. District heating, 
oil and gas needs, and electric energy demands for the next 8 y are 
extrapolated for the Federal Republic of Germany. 


OFFICE 
REFER ALSO TO CITATION(S) 51938 


52178 ate be HUD utilities demonstration series. Volume 
eleven. Performance of the used in the Jersey City 
total energy plant. Final report. Coble, J.B.; Kuklewicz, M.E.; He- 
brank, J.H. (National Bureau of Standards, Washington, D.C. 
(USA). Center for Building ee Oct 1976. 22p. (NBSIR— 
es NTIS, pape A 

, ith Department of Housing and 
} saedh 4 aioe % ashington, D.C. Policy Development and 

esearch 


Each of five 600-kilowatt (kW), diesel engine-generators 
which were to be installed in a total energy plant was performance 
tested under NBS direction at the engine-generator vendor's plant. 
These tests provided a basis for acceptance of the engine-generators 
and for comparison with installed ormance. This testing was 
performed as a part of a —apraare Study to assess engineering, 
economic, and environmental aspects of a total energy plant which 
supplies all electrical power, hot water, and chilled water to an 
apartment complex in Jersey City, New Jersey. Under sponsorshi 
of the t of Housing and Urban Development (HUD , the 
National Bureau of Standards (NBS) has instrumented the total 
energy site for engineering data is collecting economic and 
environmental data. The engines were tested at seven power levels 
ranging from 0 to 110% rated electrical load. In the tests, fuel 
consumption, electrical output, and jacket-water heat recovery were 
measured, as well as many other Results are reported for 
fuel consumption, electrical y, and electrical-plus-thermal 

y; i tbictines as unis tlh aemend Seton oe 
total energy plant. 
52179 ae York State energy 
mary 
in daw, Yo 
New York (1975). 80p. 
Albany, NY. 
An energy conservation study of the State Office Building 
us in Albany revealed that fuel and electricity consumption 
pam hmm . ee ee & ana eae 
can be accomplished for a modest investment of monetary and 
personnel resources. recommendations that have a payback 
eS oe see oe Soe Cae ae eee in energy were 
implemented. Since funding is difficult, the following two energy 
conservation ures could be implemented with minimum mon- 
etary a nego () one to other similar State office buildings, 
the proven general concepts of the OGS energy conservation pro- 
gram for its office buildings, OGS energy Unaievalien consultants’ 
Studies and numerous available technical energy conservation re- 
Coomac auctoemem on le 
Sel dees ae caine tn ecter coatien caller 
funded from the reduction i he 
ive years; > peek Gaetne ty on 
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expenditures for alterations, improvements or repairs of a facility, 
and its energy consumption cost, are required to document imple- 
mented energy conservation recommendations. Because of the de- 
pendence of the State on forei - fuel oil and out-of-state gas, coal, 
and oil, the size and quantity of State facilities, and the large number 
po — encies which must be involved in energy ge gl a 
State Office of Energy Conservation in the Design and 
Senrestion Group of the Office of General Services is required. 


SCHOOL 


52180 (TID—27629-P1P1) Feasibility study on the impact of 

agencies and codes on university and college energy use. Volume I. 
summary. (Association of Physical Plant Administrators of 

Universities and Colleges, Washington, D.C. (USA). Ener, 4 ys 

Office). Mar 1977. Contract EG-77-X-01-2119. 3lp. Dep. 

A03/MF AOl1. 

A study was conducted to determine the impact on onarey 
use in colleges and universities of agencies and organizations whic 
review and apply building standards affecting school construction in 
the US. Sixteen institutions in four states having widely varying 
climates were questioned. It was concluded from the responses Ho 
the architect/engineer, public building inspectors, physical 
supervisor, source of bui funds, and building standards all ~ 


an impact on energy use a conservation in educational buildings, 
while the impact ot the building yee process and the academic 
community is undetermined. (L' 


52181 (TID—27629-P2) Energy and educational facilities: costs 

and conservation. (Educational Facilities Labs., New York (USA)). 
+ 1977. Contract EG-77-X-01-2121. 49p. Dep. NTIS, PC A03/ 
AOl. 


Data are presented on energy consumption and costs for U.S. 
primary, secondary, and university-level educational facilities. Op- 
 emesenes for energy conservation in such facilities are discussed. 

ince schools consume 5% of all space-conditioning energy used in 
the USA or 1.5% of the total national energy consumption, reduced 
energy consumption could contribute significantly to the nation’s 
1985 energy conservation goal. (LCL) 


52182 (TID—27629-P3) Building standards and energy conserva- 
tion in public school buildings. An overview of three states: Colorado, 
Rhode Island, Vi Friedman, C.F. (American Association of 
School Administrators, Arlington, Va.). Apr 1977. Contract EG-77- 
X-01-2012. 98p. Dep. NTIS, PC A05/MF AOI. 

The results are presented of a survey conducted in 3 states to 
determine how issues, individuals, and agencies involved in setting 
building standards affect energy consumption and conservation in 
public school buildings. (LCL) 


COMMERC? *.L 
REFER ALSO TO CITATION(S) 51935 


TRANSPORTATION AND PROPULSION 
REFER ALSO TO CITATION(S) 52010, 52091 


AIR AND AEROSPACE 


52183 (LCD—75-231) Fuel savings and ne benefits achieved 
by diverting Department of Defense passengers from chartered to 
scheduled overseas flights. (General Accounting Office, Washington, 
3 (USA)). 28 Jan 1976. 3lp. Accounting Office, Washington, 

Report to the Congress by the Comptroller General of the 
United States. 

The feasibility of and benefits from diverting Department of 
Defense (DOD) passengers from chartered ts to regularly 
rs heduled ——— ——— were —. i was han _— 

arrangement would result in saving ion of jet 
annually, would save the DOD $3.5 million per year, and would 
greatly reduce international air carriers’ operating costs. It is recom- 
ae py ssc cammap: Leahy Ta see Aeseenpecdonone nn 
ex rogram of diverting c' passengers to 
regularly scheduled flights on all routes where certified air carriers 
—. charters which parallel their scheduled flights, and that 
AB evaluate extending the diversion concept to the four routes on 
which it has already authorized temporary service and to other 
requested routes because of the national interest in fuel conservation 
and Games of the cuted tonal to Gis Goverment and to te 
participating air carriers. (LCL) 
521384 (N—77—15007) Study of the cost/benefit tradeoffs for 
reducing the consumption of 


energy the air transportation 
system. Final report, Nov. 1974 - Mar. 1976. Hopkins, J.P. (Lock- 
heed-California Co., Burbank (USA)). Aug 1976. Contract NAS2- 
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pesca a (NASA-CR—137926; LR—27769-2). NTIS, PC A15/ 


Practical means were assessed for achieving reduced fuel 
consumption in commercial air transportation. Five areas were in- 
vestigated: current aircraft ty revised operational procedures, 
modifications to current aircraft, derivatives of current aircraft and 
new near-term fuel conservative aircraft. As part of a multipartici- 
pant coordinated effort, detailed performance and operating cost 
data in each of these areas were supplied to the contractor responsi- 
ble for the overall analysis of the cost/benefit tradeoffs for reducing 
the energy consumption of the domestic commercial air transporta- 
tion system. A follow-on study was performed to assess the potential 
of an advanced turboprop transport aircraft concept. To provide a 
valid basis for comparison, an equivalent turbofan transport aircraft 
prs t incorporating equal technology levels was also derived. The 

are compared on the basis of weight, size, fuel utilization, 
pene ss characteristics, and costs. 


52185 (N—77—15008) Study of the cost/benefit tradeoffs for 
the energy consumption of the commercial air 
system. Summary report, Nov. 1974 - Mar. 1976. Hopkins, J.P.; 
Wharton, H.E. (Lockheed-California Co., Burbank (USA)). Aug 
1976. Contract NAS2-8612. 100p. (NASA-CR—137927; LR—27769- 
1). NTIS, PC AO5/MF AO1. 
For abstract, see preceding accession. 


52186 (N—77—15043) Study of unconventional aircraft engines 
designed for low energy consumption. Neitzel, R.E.; Hirschkron, R.; 
Johnston, R. a } meen age Co., Cincinnati, Ohio (USA). Air- 
craft E De Rn 1976. Contract NAS3-19519. 165p. 
(NASA Re -13513 R—76AEG597). NTIS, PC A08/MF AOI. 

A study of unconventional engine cycle concepts, which may 
offer significantly lower energy consumption than conventional sub- 
sonic transport turbofans, is described herein. A number of uncon- 
ventional engine concepts were identified and parametrically studied 
to determine their relative fuel-saving potential. Based on results 
from these studies, regenerative, geared, and variable-boost turbo- 
fans, and combinations thereof, were selected along with advanced 
turboprop cycles for further evaluation and refinement. Preliminary 
aerodynamic and mechanical designs of these unconventional engine 
configurations were conducted and mission performance was com- 
pared to a conventional, direct-drive turofan reference engine. Con- 
sideration is given to the unconventional concepts, and their state of 
readiness for application. Areas of needed technology advancement 
are identified. 


52187 Maturing airtransport. Hauck, F.; Hauck, D. Environ. 
Lett.; 10: No. 4, 353-386(1975). 

Arguments are given against the assumption that future air- 
ports must be large and distant to abate congestion and noise. The 
authors cite as arguments a decrease in future growth of the air 
transport industry, increased energy costs, developments in noise 
suppression, advances in avionics, and improvements in aerodynamic 
design which eliminate the need for a larger fleet in spite of an ever 
increasing passenger load. 


RAILWAY 
REFER ALSO TO CITATION(S) 51978 


52188 (NTIS/PS—77/0196) Railroad freight transportation. 
Volume 1. 1964—1974 (a bibliography with abstracts). Report for 
1964—74. Adams, G.H. (National Technical Information Service, 
Springfield, Va. (USA)). Apr 1977. 157p. PC NO1/MF NO1. 

Reports are cited in two volumes on the planning, manage- 
ment, and forecasting of rail freight operations, along with investign- 
tions of facilities, rolling stock, yards, components, and track 
neering. Volume 1 begins the documentation, including such topics 
as intermodal operations, energy consumption, scheduling, competi- 
tion, and theft. Other discussions include cost analyses, computer 
applications, testing programs, and characteristics within specific 
. ions. The updated bibliography contains 152 abstracts, none of 

ich are new entries to the previous edition. 


52189 (NTIS/PS—77/0197) Railroad freight transportation. 
Volume 2. 1975—March, 1977 (a bibliography with abstracts). Report 
for 1975—Mar 77. Adams, G.H. (National Technical Information 
Service, Springfield, Va. (USA)). Apr 1977. 107p. PC NO1/MF NOI. 

Supersedes NTIS/PS-76/0169. 

Volume 2 of a two volume bibliography on the planning, 
management, and forecasting of rail freight operations continues the 
citations begun in Volume 1. The reports deal with fi t car 
design, electronic engineering, economic impacts, inte: sys- 
tems, energy, scheduling, rolling stock utilization, rail revitalization, 
territorial distributions, cost analyses, computer applications, wor 
pape. rograms, and characteristics within specific regions. The upda 

ibliography contains 102 abstracts, 50 of which are new entries to 
the previous edition. 
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52190 (PB—262470) Fuel pe en improvement in rail freight 
transportation: unit throttle control to conserve fuel. Interim 
report. Jacobs, M.E. (Federal Railroad Administration, Washington, 
D.C. (USA). Office of Research and Development). Dec 1976. 31p. 
(FRA/ORD—76/297). NTIS, PC A03/MF A0O1. 

From the results of the tests performed on the Kansas City 
Southern in regular freight service significant fuel savings were 
realized by using a semi-automatic throttle control device or ‘fuel 
saver’ system to take one or more units of the locomotive consist off 
line when the available — and tractive effort exceeded the 
demand. This procedure effectively lowered the horsepower per ton 
ratio of the train and decreased the rate of fuel consumption. 


LAND AND ROADWAY 


52191 (NTIS/PS—77/0178) Tracked air cushion vehicles and 
magnetic levitation (citations from the 
Service, feet gil, Ve USA). A vase 1977 125 BC NOL/ME NO! 
rvice, Springfie a. A rl 

Su 2 <8 (USA) ape irr S/PS-75/114. See 
also NTI ES TIO 

The feasibility, design, and track dynamics of tracked air 
cushioned and magnetically levitated vehicles are investigated in 
these Government-sponsored research reports. (The updated bibliog- 
raphy contains 120 abstracts, 22 of which are new entries to the 
previous edition.) 


52192 bat phen bo ypore air cushion vehicles and 

magnetic levitation (citations from index data base). 

Report for 1970—Feb 77. ae G.E. Jr. (National Technical 

ey ry ly Service, Springfield, Va. (USA)). Apr 1977. 259p. PC 
01/MF N 

See od NTIS/PS-77/0178. 

The feasibility, design, and track dynamics of tracked air 
cushioned and magnetically levitated vehicles are investigated in 
these abstracts of reports gathered in a worldwide literature survey. 
(Contains 252 abstracts) 


52193 (PB—262512} Long term energy 
motive propulsion: synthetic fuel versus battery/electric system. Ex- 
ecutive summary. Hughes, E.E.; Walton, B.L.; New; P.M.; 
Ryan, J.W.; Steele, R.V. (Stanford Research Inst., Menlo Park, 
Calif. (USA)). Aug 1976. Contract NSF-C915. 17p. (SRI-EGU— 
4064). NTIS, PC A02/MF AO1. 

See also PB—262513. 

This is the executive summary report; for full report, see 
PB—262513. 


52194 (PB—262513) Long-term energy alternatives for auto- 
motive propulsion: synthetic fuel versus battery/electric system. Final 
report. ae E.E.; Walton, B.L.; Newgard, P.M.; Ryan, J.W.; 
Steele, R. (Stanford Research Inst., Menlo Park, Calif. (USA). 
Aug 1976. Contract NSF-C915. 28Ip. (SRI-EGU—4064-FR). NTI 

PC A13/MF AOl1. 

See also PB—262512. 

Conventional automobiles deriving fuel from coal by coal 
liquefaction processes are compared with electric cars using ad- 
vanced batteries (such as the high temperature lithium—sulfur bat- 
tery). Four comparison criteria--ease of transition from the present 
system, economics, energy requirements and environmental quality-- 
were applied. 


52195 (PB—262634) Forecasting bus transit operating costs. 
Wilson, H.G. (Pennsylvania Transportation Inst., University Park 
(USA); Pennsylvania State Univ., University Park (USA). Dept. of 
Business Logistics). Nov 1975. 163p. (PTI—7524). NTIS, PC A08/ 


MF -_ 
repared in ——— with Pennsylvania State Univ., Uni- 
versity Pane Dept. of Business Logistics. 

The study dzals with forecasting the cost of opera bus 
transit systems in US. cities. The primary objective is to SS deve elop a 
practical forecasting model for use by transit planners, i.e., a tool 
that will provide quantitative estimates (forecasts) of operating costs 
for any proposed bus transit system. The final — is a composite 
of several models, each of which forecasts a different component of 
operating cost. Total operating cost is found by simply summing the 
component forecasts. models are based on data supplied by 
the American Public Transit Association, plus a direct industry 
survey, undertaken as part of the research effort. The four resource 
categories for which models are developed are driver labor, bus 
repair labor, fuel consumption, and oil consumption. A single model 
is developed for all other operating cost. 


52196 (PB—262846) Vapor recovery analysis. (. 
tics, Inc., Washington, D.C. (USA)). 26 Nov 1976. 
CO-06-60435. 158p. NTIS, PC A08/MF A01. 
See also PB—262842. 
Vapor recovery system (VRS) regulations affecting the retail 
service station establishments are developed in two stages: Stage I 


lied Urbane- 
tract FEA- 
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VRS refers to the capture of hydrocarbon vapors displaced from 
underground tanks at the time of bulk product delivery and Stage II 
VRS refers to the capture of vapors displaced from automobile tanks 
at the time of refueling. Attention is focused primarily on Stage II 
VRS but a brief discussion of Stage I VRS is given. 


52197 (PB—263640) Environmental impact issues for automated 
guideway transit systems. Nussbaum, E.; Zumwalt, B. (Mitre Corp., 
McLean, Va. (USA)). Aug 1976. Contract DOT-UT-50016. 144p. 
(MTR—7268). NTIS, PC A07/MF AOI. 

The focus of the study is on the social and environmental 
aspects. Section I discusses some of the critical non-engineering 
issues that influence social acceptability of AGT in the urban areas, 
such as, crime, system safety, and community disruption. Concepts 
presented reflect the opinion of a variety of recent publications, 
including the environmental impact statement guidelines of a number 
of Federal Government agencies. Section I also contains a s 
of impacts, sources, and solutions. Tables VI-XXVIII list twenty- 
three impact areas that influence social acceptability of AGT in 
urban areas. For each of these areas, representative possible impacts, 
system sources, and solutions are presented. The intent is to summa- 
rize and group prevalent sources and candidate solutions together 
with each of the categories of impact which are discussed. Section II 
examines three hard environmental impact items, i.e., the three most 
important engineering factors: acoustic noise, electromagnetic inter- 
ference, and power consumption. 


52198 (PB—264082) Study of future paratransit req 
Final report 1980-95. (Voorhees (Alan M.) and Associates, Inc., 
McLean, Va. (USA)). Jan 1977. 278p. NTIS, PC A13/MF AOl1. 

See also PB-262 629. 

The report examines a range of paratransit service concepts in 
context with a set of typical urban settings under three alternative 
1995 futures. These alternative futures are described in terms of 
energy cost and degree of automobile disincentives. Integrated tran- 
sit and paratransit systems are defined and match a combination of 
transit and paratransit services with forecasted transportation needs 
for each individual setting. Using estimated representativeness fac- 
tors for each setting, the setting results are expanded to provide 
order-of-magnitude nation-wide estimates of potential future para- 
transit activity. These estimates are presented in terms of passenger 
demand, subsidy requirements, and vehicle requirements. 


52199 Technical and economic analysis of using discharge lamps 
for street and road lighting purposes. Ostrovskii, M.A. (All-Union 
Inst of Light Technol, USSR). Svetotekhnika; 10: 12-14(Oct 1976). 
(In Russian). 

The paper discusses the suitability of using discharge light 
sources in the U.S.S.R.'s climate conditions. The costing has been 
performed for various types of discharge sources. The data thus 
obtained have revealed that high-pressure sodium lamps can be 
regarded as the most economical sources. 


PIPELINE 


52200 Isolation shield for pipeline, particularly for pipelines em- 
beded under ground, for transport of heating or cooling mediums. 
Boeoek, H. (to Oy Fisars AB). German(FRG) Patent 1,600,53/B/. 7 
Oct 1976. Sp. (In German). 

1 fig. 

The invention deals with an isolation shield for pipelines 
embedded in the earth for the transport of heating or cooling 
mediums, the body supports, which penetrate the isolation medium 
between outer shield and inner support pipe, and the heat loss caused 
thereby. The isolation shield, which can be manufactured in long 
pieces, consists of a pipe-like outer shield of fiber reinforced 
polyester and an isolation layer of polyurethane foam which is 
surrounded by the outer shield and in which one or more spaced 
support pipes also of fiberglass reinforced polyester are embedded. 
In each of these support pipes a pipeline for heating or cooling 
medium is inserted, which sits on the floor of the support pipe and 
whose over all weight is carried by the surrounding isolation. The 
isolation medium used (polyurethane) is a relatively brittle, weak and 
essentially water-tight material, which displays good adherence. 


52201 Device to check a pipeline for leaks. Beaver, R.C. (to 
I tion Ey Development, Inc). German(FRG) Patent 
2,622,600/A/. 9 Dec 1976. 19p. (In German). 

8 figs. 

A leak checking device is described which runs through 
underground pipelines as a so-called test scraper. The device is 
constructed in such as manner that erroneous indications caused by 
obstacles in the pipeline, change of the pipe diameter, and fluid 
— through channels of the scraper are prevented to a high 

legree. 


52202 Suaple procedure for the calculation of the stationary state 
in gas and water grids. Doebling, E. (Technische Werke der Stadt 
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Stuttgart A.G. (Germany, F.R.)). Gas- Wasserfach, Gas-Erdgas; 118: 
No. 2, —_—- a (In German). 
; 14 refs. 

A calculation method for the steady state in pipe networks 
using Kirchhoff's node theorem is described. An initial pressure must 
be assigned to the mass node. With compressible media the algo- 
rithm required for calculating the buoyancy may be used, with 
noncompressible media the problem is trivial. In order to keep the 
necessary computing time as short as possible, the Tinney algorithm 
is used for solving the linear system of equations. 


INDUSTRY 
REFER ALSO TO CITATION(S) 52084 


52203 (CONF-770356—1) Energy conservation at Monsanto. 
Doerr, R.E. (Monsanto Co., St. Louis, Mo. (USA)). 30 Mar 1977. 
llp. Chemical Co., Dayton, OH. 

From American Association of Textile Chemists and Color- 
ists symposium; Atlanta, Georgia, United States of America (USA) 
(30 Mar 1977). 

The energy conservation program initiated in 1973 by the 
Monsanto Corp., its activities, implementation, and results are re- 
viewed. Information is included on program planning, energy ac- 
counting, modification of industrial equipment to affect energy sav- 
ings, waste heat recovery, space heating and cooling, and employee 
awareness program for energy conservation. (LCL) 


52204 (MTR—7329) Modeling and analysis of industrial energy 
usage. Workshop summary report, June 21—23, 1976. (Energy Re- 
search and Development Administration, Washington, D.C. (USA). 
Div. of Conservation Research and Technology). 1976. Contract 
EX-76-C-10-3835. 123p. Dep. NTIS, PC A06/MF AOI. 

The objectives of the workshop were to formulate a program 
plan for promoting the use and dissemination of advanced modeling 
techniques to achieve energy conservation. Seven working sessions 
were conducted concurrently to draft specific recommendations for 
government, industry, and university participation in selected as- 
pects of the program. Conclusions and recommendations developed 
in each working session are presented and the major presentations 
delivered at the workshop are s' ized. 


52205 (NP—22002) E-CON manual: energy conservation pro- 
gram. (Grace (W.R.) and Co., New York (USA). Grace ~~, J 
Liaison Office). 15 Jan 1977. 323p. Grace and Co., New York, ; 
This energy conservation manual was compiled and printed 
to help managers in W. R. Grace and Co. implement energy conser- 
vation programs. General information is included on the conducting, 
analysis, and reporting of energy usage; finding and pluggi 
leaks; and the prevention of energy waste. Detailed info 
provided on energy consumption and the elimination of ener, 
waste in specific equipment, buildings, and processes used by the 
Company. (LCL) 


52206 (PB—264221) Techniques for the of total energy 

and labor of industrial plants. Klein, R.E.; Sehitoglu, H.; Hannon, 

B.M. (Illinois Univ., Urbana (USA). Center for Advanced Computa- 

= a 1976. 50p. (UIUC-CAC-DN—76-198). NTIS, PC A03/ 
F AOl. 

A method is developed for determination of the total energy 
(direct plus indirect) and the labor requirements to produce a unit of 
output om an industrial plant or facility. The total energy and labor 
requirements are determined by accounting for all energy and labor 
as the product or raw materials flow from the mine or other natural 
resource through all production and manufactures to a given 
duction status. In this way, each manufacturing step is accounted for 
in its contribution to the total energy to produce a unit of product. 
The work requires an examination and evaluation of the input-output 
structure of the plant or facility in question, usually from the 
viewpoint of cost accounting data sources. To illustrate the method, 
several specific plants are studied. 


ENERGY SOURCES 


52207 Power-heat-coupling in industrial 
saves primary 


plants. Decentralized 
energy interconnection energy and costs. Gneuss, G. 
123-132 of In Steam and heat. Duesseldorf, Germany, F.R.; vbr 


Verl. (1976). ape 
From I 

F.R. (3 - 5 May 1976). 
10 figs. 


After estimating the growth of power generation until 1990, 
the economic importance, the environmental benefit, as well as the 
savings in industrial plants by using power-heat coupling are ex- 
plained. It is pointed out that some lems which have up to now 
provented the introduction of this system can be solved, and the 
subject of cooperation between industrial power plant and public 


steam and heat; Hannover, Germany, 
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power supply is discussed. As an example, the installment of a 
power-heat coupling plant with waste utilization in a furniture 
factory is presented. The specific economic benefit of this kind of 
energy conversion lies in the fact that the consumption of primary 
energy with relation to the kWh may be decreased by 50%. 


MATERIALS 
REFER ALSO TO CITATION(S) 52283, 52285 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 50897, 51141, 52009 


52208 (ANL/OEPM—77-1) Proceedings of the workshop on 
energy conservation in industrial electrochemical processes. (Argonne 
National Lab., Ill. (USA)). 1976. Contract W-31-109-ENG-38. 225p. 
(CONF-760840—). Dep. NTIS, PC A10/MF AOI. 

From Workshop on energy conservation in industrial electro- 
chemical processes; Argonne, Illinois, United States of America 
(USA) (10 Aug 1976). 

The proceedings of the Workshop on Energy Conservation in 
Industrial Electrochemical Proceedings held at Argonne National 
Laboratory August 10 to 12, 1976 are presented. The purpose of the 
workshop was to generate baseline information that would serve as a 
basis for the formulation of a national program of research, develop- 
ment, and demonstration for improving the energy efficiencies of 
industrial electrochemical processes. Participants at the workshop 
included government representatives, academic representatives, and 
representatives of the aluminum, chlor-alkali, copper, magnesium, 
and nickel industries, as well as industries engaged in the production 
of organic chemicals by electrochemical techniques. Detailed recom- 
mendations prepared by the workshop discussion groups are includ- 
ed in the proceedings volume. 


52209 (CONF-770447—1) Atmospheric fluidized bed combustor 
technolocy test unit . Fraas, A.P.; Holcomb, R.S. (Oak Ridge 


! program 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 13p. 
MF AOl. 

From Fluidized-bed combustion technology exchange work- 
shop; Reston, Virginia, United States of America (USA) (13 Apr 
1977). 


The Atmospheric Fluidized Bed Combustor (AFBC) Tech- 
nology Test Unit Program will develop the technology for an 
AFBC system to provide a source of clean high temperature air for 
industrial heating and in-plant power generation with a gas turbine. 
This type of system shows the promise of development in the size 
range from 5 to 20 MW(e). The conceptual design of the TTU 
system has been completed. The 1.8 m (6 ft)-square furnace has a bed 
- depth of 0.6 m (2 ft) which has been designed for atmospheric 
pressure and 900°C (1650°F) to produce a heat output of about 1500 
kW(t) (5 x 10° Btu/hr). Supporting tests have been run in the areas 
of fluidization, heat transfer, tube corrosion and coal feeding. The 
proposed program will require about two years for final design, 
procurement and installation followed by two years of testing. 


52210 (NP—22213) Energy conservation with sodium cables. 
(Underground Power Corp., Weston, Mass. (USA)). 1976. vp. 
Power Corp., Weston, MA. 

The safe, reliable, economic and convenient use of energy 
conserving sodium cables on U.S. electric utility systems is dis- 
cussed. The economic merit of various conductor metals is defined 
in terms of the conductance (conductivity x conductor cross-section- 
al area) that can be purchased per dollar. At current metal prices, the 
dollar will buy one unit of conductance in copper, 2.6 units in 
aluminum, and 8.7 units in sodium. By the use of Kelvin’s Law it is 
shown that the optimum aluminum conductor would nominally 
operate near 60°C and the optimum sodium conductor between 40 
and 50°C. For optimum sodium and aluminum conductor sizes, the 
sodium metal saves nearly half the energy wasted in conductor 
heating. It also produces a significant reduction in the cost of 
transmitting electricity. In a number of worked examples in the 15, 
35, and 138 kV voltage classes, Joule heating conductor losses are 
compared in overhead lines, 90, 75, and 60°C aluminum conductor 
underground lines, and 50°C sodium conductor underground lines. 
The results are used to determine the total transmission cost in terms 
of three components: (1) installed line cost; (2) installed cost of the 
generating capacity needed to meet the peak line loss; and (3) cost of 
the dissipated energy at 50 percent cable load factor. In the most 
widely used 15 kV voltage class, but even at 138 kV, the sodium 
cable can economically compete with conventional overhead lines 
provided all energy related charges are taken into account. 


§2211 (PB—262576) Assessment of the potential for energy con- 
servation through improved industrial boiler efficiency. Volume I. 
Final report. (K VB, ‘Inc., Tustin, Calif. (USA)). Jan 1977. Contract 
FEA-C-04-50085-00. 276p. NTIS, PC A13/MF AOl. 
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This is a technical study of boiler efficiency in the use of gas, 
oil, and coal. It discusses cost-effective equipment additions and 
improvements, including heat-recovery devices and combustion con- 
trols, which controls, which could lead to greater efficiencies. Maxi- 
mum attainable efficiencies using current technologies without con- 
sideration for cost are also reported. 


52212 (PB—262577) Industrial boiler users’ manual. Volume II. 
Final report. (K VB. Inc., Tustin, Calif. (USA)). Jan 1977. Contract 
FEA-C-04-50085-00. 11ip. NTIS, PC A06/MF AOI. 

See also Volume 1, PB—262576. 

This is an introductory manual for industrial boiler users on 
currently available methods and equipment for efficiency improve- 
ments. Designed for use by plant a gre boilerhouse supervisors, 
and equipment purchasing personnel, this manual discusses efficien- 
cy-improving maintenance practices and operational changes, cur- 
rently available auxiliary equipment, and procedures for making 
cost/benefit evaluations of operations and equipment. 


52213 (PB—264268) Environmental considerations of selected 
energy conserving manufacturing process options: Volume II. Industry 
priority report. Final report. (Little (Arthur D.), Inc., Cambrid 
Mass. (USA)). Dec 1976. Contract EPA-68-03-2198. 139p. NTIS, 
A07/MF AOl1. 

See also Volume 1, PB-262 977. Interagency Energy-Envi- 
ronment Research and Development Report. 

This study assesses the likelihood of new process technology 
and new practices being introduced by energy intensive industries 
and explores the environmental impacts of such changes. Volume 2 
presents and describes the over-view of the industries considered and 
presents the methodology used to select industries. 


52214 (PB—264269) Environmental considerations of selected 
energy conserving man Volume III. Iron 
and steel industry report. (Little (Arthur D.), Inc., 
Cambridge, Mass. (USA)). Dec 1976. Contract EPA-68-03-2198. 
107p. NTIS, PC A06/MF AO1. 

See also Volume 2, PB-264 268. Interagency Energy-Envi- 
ronment Research and Development Program Report. 

This study assesses the likelihood of new process technology 
and new practices being introduced by energy intensive industries 
and explores the environmental impacts of such changes. Volume 3 
deals with the iron and steel industry and examines four alternatives: 
(1) recovery of carbon monoxide from BOP (basic oxygen process), 
(2) external desulfurization of blast-furnace hot metal, 1 cleeendea 
from wet to dry coke quenching, and (4) direct reduction of iron ore, 
all in terms of relative process economics and environmental/energy 
consequences. 


52215 (PB—264271) Environmental considerations of selected 
energy conserving manufacturing process options. Volume V. Pulp and 
paper industry report. Final report. (Little (Arthur D.), Inc., Cam- 
bridge, Mass. (USA)). Dec 1976. Contract EPA-68-03-2198. 206p. 
NTIS, PC A10/MF AOI. 

See also Volume 4, PB-264 270. Interagency Energy-Envi- 
ronment Research and Development Program Report. 

The study assesses the likelihood of new process technology 
and new practices being introduced by energy intensive industries 
and explores the environmental impacts of such changes. Volume 5 
examines four options in the pulp and industry in depth: & 
alkaline-oxygen pulping, (2) te he uent-free kraft process, (3 
thermo-mechanical pulping, and (4) deinking of old newsprint; all in 
terms of relative economics and environmental/energy conse- 
quences. 


52216 (PB—264272) Environmental considerations of selected 
energy conserving manufacturing process options: Volume Vi. Olefins 
industry report. (Little (Arthur D.), Inc., Cambridge, Mass. (USA)). 
Dec 1976. Contract EPA-68-03-2198. 154p. S, PC A08/MF 
AOl. 

See also Volume 5, PB-264 271. Interagency Energy-Envi- 
ronment Research and Development Report. 

The study assesses the likelihood of new process technolo; 
and new practices being introduced by energy intensive industries 
and explores the environmental impacts of such c! Volume 6 
deals with the Olefins Industry and the utilization of naphtha and 
atmospheric gas oil as alternative feedstocks to ethane-propane. 
Relative process economics and environmental energy consequences 
of both naphtha and atmospheric gas oil coil cracking are examined 
and compared with a base line plant using ethane-propane as a 
feedstock. A brief analysis is also made of the emerging technologies 
for producing olefins. 


52217 (PB—264274) Environmental considerations of selected 
energy manufacturing process options: Volume VIII. Alu- 
mina/aluminum report. Final (Little (Arthur D.), 
Inc., Cambridge, Mass. (USA)). Dec 1976. Contract EPA-68-03- 
2198. 155p. NTIS, PC A08/MF AO1. 
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See also Volume 7, PB-264273. Interagency Energy-Environ- 
ment Research and Development Program Report. 

This study assesses the likeli of new process technology 
and new practices being introduced by energy intensive industries 
and explores the environmental impacts of such changes. Volume 8 
deals with the alumina/aluminum industry. The report examines 
three new process developments for producing alumina from domes- 
tic clays as alternatives to the Bayer process: (1) nitric acid leaching 
process, (2) hydrochloric acid leaching process, (3) clay chlorination 
(such as the Toth alumina process), and two process changes for the 
production of aluminum: (1) the Alcoa chloride electrolysis process 
and (2) the application of titanium diboride cathodes to the conven- 
tional Hall-Heroult cells. All of these alternatives are discussed in 
terms of relative process economics and environmental/energy con- 
sequences. 


52218 (PB—264275) Environmental considerations of selected 
energy conserving manufacturing process options: Volume IX. Textile 
industry report. Final report. (Little (Arthur D.), Inc., Cambridge, 
Mass. (USA)). Dec 1976. Contract EPA-68-03-2198. 90p. NTIS, 
A05/MF AOl1. 

See also Volume 8, PB-264 274. Interagency Energy-Envi- 
ronment Reseach and Development Program Report. 

This study assesses the likelih of new process technology 
and new practices being introduced by energy intensive industries 
and explores the environmental impacts of such changes. Volume 9 
deals with the textile industry and examines the environmental 
energy and economic impacts of three model technologies: (1) 
integrated knit fabric mill using advanced processing of 100% poly- 
ester fiber, (2) integrated knit fabric mill using solvent processing of 
100% polyester fiber, and (3) integrated woven fabric mill using 
advanced processing of 50/50 polyester cotton fiber mixture, all in 
comparison with a base line technology representing the best of 
present textile industry practice. 


52219 (PB—264276) Environmental considerations of selected 
energy conserving manufacturing process options: Volume X. Cement 
industry report. Final report. (Little (Arthur D.), Inc., Cambridge, 
Mass. (USA)). Dec 1976. Contract EPA-68-03-2198. 132p. NTIS, 
A07/MF AOl1. 

See also Volume 9, PB-264 275. Interagency Energy-Envi- 
ronment Research and Development Program Report. 

The study assesses the likelihood of new process technology 
and new practices being introduced by energy intensive industries 
and explores the environmental impacts of such changes. Volume 10 
deals with the cement industry and examines four options: (1) 
suspension preheater, (2) flash calciner, (3) fluid-bed cement process, 
and (4) conversion to coal fuel from oil and natural gas, all in terms 
of process economics and environmental/energy consequences. 


52220 (PB—264277) Environmental considerations of selected 
energy manufacturing process options: Volume Xi. Glass 
industry report. Final report. (Little (Arthur D.), Inc., Cambridge, 
Mass. (USA)). Dec 1976. Contract EPA-68-03-2198. 127p. NTIS, 
A07/MF AOl1. 

See also Volume 10, PB-264 276. Interagency Energy-Envi- 
ronment Research and Development Program . 

This study assesses the likelihood of new process technology 
and new practices being introduced by energy intensive industries 
and explores the environmental impacts of such changes. Volume 11 
deals with the glass industry and examines five alternatives: (1) coal 
gasification, (2) direct coal firing, (3) electric melting, (4) coal, hot 
gas regeneration, and (5) batch preheating in terms of their impact 
on relative process economics and their environmental/energy con- 
sequences. 


52221 (PB—264278) Environmental considerations of selected 
energy man process options: Volume XII. Chior- 
alkali industry report. Final report. (Little (Arthur D.), Inc., Cam- 
bridge, Mass. (USA)). Dec 1976. Contract EPA-68-03-2198. 90p. 
NTIS, PC A05/MF AO1. 

See also Volume 11, PB-264 277. Interagency Energy-Envi- 
ronment Research and Development Program Report. 

The study assesses the likelihood of new process technology 
and new practices being introduced by energy intensive industries 
and explores the environmental impacts of such changes. Volume 12 
examines options in the chlor-alkali industry relating to ——— 
and mercury cell technology, including dimensionally stable 
ion-exchange membranes and stabilized asbestos diap in terms 
of relative process economics and environmental/energy conse- 
quences. 


52222 (PB—264279) Environmental considerations of selected 
energy conserving manufacturing process options: Volume XIII. Phos- 
acid industry report. Final report. (Little (Arthur D.), Inc., 
Cambridge, Mass. (USA)). Dec 1976. Contract EPA-68-03-2198. 
96p. S, PC A0S/MF AO1. 
See also Volume 12, PB-264 278. Interagency Energy-Envi- 
ronment Research and Development Program Report. 


ERA VOL. 2, NO. 21 


The study assesses the likelihood of new process technology 
and new practices being introduced by energy intensive industries 
and explores the environmental impacts of such changes. Volume 13 
deals with the phosphorus and phosphoric acid industry and exam- 
ines four alternatives: (1) chemical cleanup of wet-process phosphor- 
ic acid, (2) solvent extraction process for wet-process phosphoric 
acid, (3) byproduct sulfuric acid for wet-process phosphoric acid, 
and (4) strong acid system for wet-process phosphoric acid in terms 
of relative process economics and environmental/energy conse- 
quences. 


52223 (PB—264280) Environmental considerations of selected 

manufacturing process options: Volume XIV. Pri- 
mary copper industry report. (Little (Arthur D.), Inc., 
Cambridge, Mass. (USA)). Dec 1976. Contract EPA-68-03-2198. 
144p. NTIS, PC A07/MF AOl1. ; 

See also Volume 13, PB-264 279. Interagency Energy-Envi- 
ronment Research and Development Program Report. 

The study assesses the likelihood of new process technology 
and new practices being introduced by energy intensive industries 
and explores the environmental impacts of such changes. Volume 14 
deals with the primary copper industry and examines six alternatives: 
(1) Outokumpu flash smelting, (2) Noranda process, (3) Mitsubishi 
process, (4) oxygen use in smelting, (5) metal recovery from slags 
(flotation or electric furnace), and (6) Arbiter process, all in terms of 
relative economics and environmental/energy consequences. 


52224 (PB—264456) Evaluation of the effects of the iron and 
steel phase II effluent limitations guidelines on energy use in the hot 
forming subcategories. Final report. (Westinghouse Electric Corp., 
Pittsburgh, Pa. (USA). Nuclear Energy Systems Div.). Nov 1976. 
Contract FEA-CO-04-60600-00. 70p. NTIS, PC A04/MF AO1. 

Errata sheet inserted. 

This report assesses the affects of the Phase II Effluent 
Limitations Guidelines for the forming, funding and speciality steel 
segments of the iron and steel industry on energy use in the hot 
forming sub-categories. Specifically the report: (1) identifies the 
incremental environmental benefits of going from best practical 
control technology to best available technology; (2) estimates incre- 
mental capital, operating costs and energy implications of those 
environmental benefits; (3) estimates regional energy use impacts; 
and (4) estimates the potential capital, operating costs and energy 
conservation savings which could be achieved by relaxing the best 
available technology standards. 


(PB—264483) Energy requirements for air pollution con- 
trol in the primary aluminum industry. Final report Sep 75-Jan 77. 
Herbst, R.J.; Grant, R.B. ment of Commerce, Washington, 
D.C. (USA)). Jan 1977. 96p. NTIS, PC AO5/MF AO1. 

This report identifies the environmental regulations and pro- 
duction processes in the primary aluminum industry which are most 
important in terms of the amounts of energy consumed for pollution 
control purposes. It attempts to quantify the relationship between 
energy consumption and pollution control in a detailed and compre- 
hensive manner which considers both direct (in-plant) and indirect 
(pre- and post-plant) effects. 


52226 (PB—265281) Environmental considerations of selected 
energy conserving manufacturing process options: Volume XV. Fertil- 
izer industry report. Final report. (Little (Arthur D.), Inc., Cam- 
bridge, Mass. (USA)). Dec 1976. Contract EPA-68-03-2198. 74p. 
NTIS, PC A04/MF AO1. 

See also Volume 14, PB-264 280. Interagency Energy-Envi- 
ronment Research and py Program Report. 

The study assesses the likelihood of new process technology 
and new practices being introduced by energy intensive industries 
and explores the environmental impacts of such changes. Volume 15 
deals with the fertilizer industry and examines two areas in which 
energy conservation and pollution control are in conflict: the reduc- 
tion of aes oxide emissions from nitric acid plants and switching 
from na gas to fuel oil for on dryers where emis- 
sions are presently controlled by bag filters. 


52227 (TREE—1129) Energy-oriented study of industrial dryers 
for gases and Richardson, A.S.; Jensen, W.P. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Jun 1977. Contract EY-76-C-07- 
1570. 48p. Dep. NTIS, PC A04/MF AO1. 

A study was directed toward obtaining data for an estimate of 
energy demand for industrial drying of gases and liquids. Both 
regenerable and nonregenerable desiccant-type as well as i - 
tion- and compression-type dryers were identified and are described. 
Data from published literature as well as that made available by the 
manufacturers surveyed resulted in an estimate of about 2.1 x 10'* 
joules (2 quads) of energy e annually in the United States for 
this type of unit operation. Several examples of steps being taken by 
industry to reduce energy requirements for drying of gases and 
liquids are included. Additional reduction of energy,consumption for 
gas and liquid drying is ible ing on the i 
incentives are provided by scarcity and/or cost of electricity and 
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other required energy sources. Survey responses indicate that ad- 

vanced research programs presently being carried out by industry 

without government assistance will influence future energy require- 

ments for drying gases and liquids, but probably not to a significant 
degree. 


52228 Energy-efficient pump utilization. Settles, G.S. (Princeton 
Combustion Labs., NJ); Hamrick, J.T.; Barr, W.J.; Summerfield, M.; 
Gunn, M. J. Energy; 1: No. 1, 65- 72(1977). 

The result of a technical-economic survey of energy usage by 
centrifugal Feng ary equipment in the United States is presented. 
The possibility of significant energy —- in at least four key 
pumping categories is discussed. Methods of i improving pump and 
system efficiencies in order to effect these savings are given. The 
present and future economics of enhanced pumping efficiencies are 
also considered. 


52229 Gas-turbine total energy system for a cement plant. Green, 
L. Jr. New York; American Society of Mechanical Engineers (1977). 
6p. (CONF- 770317—3). . 

From 22. ASME international turbine conference; Philadel- 
phia, Pennsylvania, United States of America (USA) (27 Mar 1977). 

The use of a coal-fired, closed-cycle gas turbine to provide 
electric power and process heat to a “wet process” cement plant is 
proposed. Taking the example of a large plant requiring 100 million 
kilowatt-hours of electric energy per year, it is estimated that, by 
substitution of in-plant power generation for purchased electricity 
and use of reject heat for slurry dewatering, annual energy cost 
savings (at current rates) sufficient to pay off the capital cost of the 
installation between 5 and 15 years (depending upon the amount of 
that cost) could be realized. This degree of savings will increase as 
the price of power increases due to “normal” projected escalation of 
coal costs, plus the imposition of requirements for emission control 
equipment to meet stringent environmental quality standards. Be- 
cause the fly ash from pulverized coal firing and the limestone 
sludge from a stack-gas scrubber represent feed materials for the 
cement process, emission control does not constitute the burden on a 
cement plant that it would for an electric utility, but rather permits 
additional savings due to effective use of “waste” materials. Conser- 
vation of energy, material resources, and the environment could thus 
be accomplished simultaneously. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 52072 


52230 (CONF-761157—) Proceedings of the Energy Research 
and Development Administration workshop on fluid waste heat recov- 
ery and utilization. Nag Scientific Marketing, Inc., D.C. 
(USA)). 1976. 129p. Dep. NTIS, PC A07/MF AOl1. 

From Workshop on fluid waste, heat recovery and utilization; 
Washington, District of Columbia, United States of America (USA) 
(17 Nov 1976). 

A workshop on Fluid Waste Heat Recovery and Utilization 
was held in Washington, D.C. to develop specific ideas for research 
and development relating to the utilization of industrial process fluid 
waste streams at temperatures from 100° to 200°F. The participants 
represented the agricultural, chemical, food processing, metals, tex- 
tiles, petroleum, and paper industries and community systems. The 
broad topics considered included heat recovery techniques and 
equipment; decontamination of waste heat media; uses of waste heat 
to enhance biological processes, e.g., in aquaculture and green- 
houses; space heating; heat storage and transport; and the modifica- 
tion of idustrial processes to eliminate waste heat streams. The 
participants formulated 93 specific research and development ideas. 
(LCL) 


52231 (CONF-770516—5) Overview of waste heat utilization 
research at the C2k Ridge National Laboratory. Olszewski, M.; 
Suffern, J.S.; Coutant, C.C.; Cox, D.K. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 23p. Dep. NTIS, 
PC A02/MF AO1. 

From Conference on waste heat management and utilization; 
Miami Beach, Florida, United States of America (USA) (9 May 
1977). 

Programs concerned with utilization of power plant waste 
heat, their historical development and possible future directions are 

discussed. Feasibility studies led to experimental greenhouse efforts 
and sponsorship of several waste heat utilization conferences. Long- 
term research is being pursued concerning the relationship between 
temperature, growth rate and food conversion efficiency. Large- 
mouth, smallmouth and striped bass, sauger, crayfish and the clam 
Corbicula are being studied in both constant and oscillating thermal 
regimes. An assessment of the relative economic and heat utilization 
merits of waste heat utilization systems was recently performed. The 
results indicated that extensive pond aquaculture offered the greatest 
economic and widescale application potential. This was followed by 
animal shelters, algal ponds, intensive raceway aquaculture, under- 
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soil heating and greenhouses. Based on historical program develop- 
ment and the results of the waste heat technology assessment, it 
appears that future waste heat utilization research at ORNL could 
include several broad-scale efforts. Technical support will continue 
for the Browns Ferry demonstration greenhouse. Technical assis- 
tance will also be provided for efforts to utilize waste heat from 
gaseous diffusion plants. Performance data and economic and techni- 
cal feasibility analyses will be performed for integrated power plant- 
waste heat complex systems and for new utilization peer sap os 
Long range goals indicate the need for studies concerning mass 
balance and zooplankton production estimates of sewage oxidation 
ponds. Development of a comprehensive program oe. ther- 
mally enriched pond polyculture appears to be desirable. The pro- 

could investigate economic and technical considerations of 
producing low-cost protein using power plant reject heat. 


52232 (N—77-12332) Auxiliary power system 

aircraft. Jones, R.A. (National pot ate and Space 

tion, Langley Station, Va. yal 7 Research Center). 24 
Nov 1976. 9p. NTIS, PC A02/MF A\ 

A method is described for sonelitian heat energy from an 
active cooling system in an aircraft as a source of auxiliary power. A 
secondary coolant such as a water-glycol mixture removes from 
near the outer surfaces of the vehicle and circulates through a heat 
— a fuel such as liquid a is first pressur- 

ed and passed through the heat exchanger and a turbine on its way 
to the engine. The temperature of the fuel is raised in the heat 
exchanger to a value above that which is required for the engine, 
because the fuel temperature and pressure will drop across the 
turbine. The turbine converts this excess heat to provide energy to 
pressurize the fuel, circulate the secondary coolant and drive other 
aircraft equipment. 


52233 (NBS-Handbook—121, pp 141-154) Commercial options 
in waste heat recovery equipment. Rohrer, W.M. Jr. (Univ. of Pitts- 
burgh). Feb 1977. 

In Waste heat management guidebook. 

Common types of waste heat recovery equipment used in 
industrial plants are discussed in some detail. The operation and 
performance characteristics of the following t of industrial heat 


exchangers are described: gas-to-gas units including radiation and 
convection recuperators, heat wheels, heat pipe, heat —< 


gas or liquid-to-liquid regenerators, waste t boilers, and 


pumps. (LCL) 


52234 hiro ag pp 185-200) Engineering data for 
waste heat recovery. Feb 1977. 

In Waste heat management idebook. 

Data and graphs are compiled which are used in the various 
case studies and which are valuable in analyzing large classes of 
waste heat problems. These graphs include: natural combustion 
chart; heat content of the major components of flue gases; heat 

capacity of the major components of flue gases; theoretical dew 
points of flue gases from industrial fuels; fuel savings available using 
combustion air preheating; heat recovered by recuperation as a 
function of flow rate and air preheat temperature; and fuel saving 
nomographs for air preheaters. Tables contain information on: heat 
transfer coefficients for steel pinyeleal and plates; steam table extracts; 
apparent specific heats of stee! ysical properties of fuel oil at 60% 
typical properties of petroleum Fuels; properties of gases; and con- 
version table to SI units. 


52235 (NBS-Handbook—121, pp 155-184) Instrumentation, Feb 
1977. 


In Waste heat management guidebook. 

In order to make optimum use of waste heat, the engineer or 
manager needs to select techniques for the essential 
parameters of the system with which he is d . Available tech- 
nology for such measurements, is reviewed with discussions of four 
vital areas: thermometry, flow and pressure measurement, infrared 
thermography, and flue gas analysis. 


52236 (NBS-Handbook—121) Waste heat management guide- 
book. Kreider, K.G.; McNeil, M.B. (eds.). (National Bureau of 
Standards, Washington, D.C. (USA); Federal Energy Administra- 
tion, Washington, D.C. (USA)). Feb 1977. 179p. GPO $2.75. 

Seven papers on sources of waste heat in industrial processes 
and the technical and economic aspects of heat recovery are present- 
ed. A separate abstract was prepared for each chapter; one Lg 
Economics of Waste Heat Recovery, by R. Ri of 
included in Energy Abstracts for Policy Analysis PA). (LCL) 


52237 (NBS-Handbook—121, pp 5-8) Sources and uses of waste 
heat. Rohrer, W.M. Jr. (Univ. of Pittsburgh); Kreider, K.G. Feb 
1977. 
_ Waste a 
Sources and uses 0! as ol cme trom int rocesses are 
discussed by yy dey heat, presen’ data on the 
temperature of the heated effluents Faces specific industrial equip- 
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ment, enumerating uses of waste heat in heat exchange processes and 
by suggesting ways to organize and implement a waste heat manage- 
ment program. (LCL) 


52238 (NBS-Handbook—121, pp 9-23) Determination of waste 
heat requirements. Rohrer, W.M. Jr.; Geiger, G.E. (Univ. of Pitts- 
burgh). Feb 1977. 

In Waste heat management guidebook. 

The theoretical bases for estimating the pate and quality 
of heat available in a waste stream and the transfer of waste heat for 
use in another material or process are discussed. (LCL) 


52239 (NBS-Handbook—121, pp 25-51) Economics of waste 
heat recovery. Ruegg, R. (National Bureau of Standards, Wasington, 
DC). Feb 1977. 

In Waste heat management gui k. 

Concepts and analytical techniques are presented which can 
guide the industrial plant manager in evaluating the economic effi- 
ciency of investments in waste heat utilization. The use of alternative 
methods of evaluating and comparing energy-saving investments is 
explained. The methods which are treated range from very simple, 
first-level techniques such as determination of the payback period, to 
more comprehensive techniques such as benefit-cost ysis, life- 
cycle cost analysis, and the internal rate-of-return method. The 
discussion covers the treatment of taxes, inflation, and uncertainty in 
data estimates and assumptions. The kinds of financial data needed tc 
perform the economic analyses are identified, and the appropriate- 
ness of the different evaluation methods for analyzing various kinds 
of investment decisions is explained. 


52240 (NBS-Handbook—121, pp 53-140) Case studies of suc- 
cessful systems for industrial waste heat recovery. Leidy, B. (Univ. of 
Pittsburgh). Feb 1977. 


In Waste heat management guidebook. 

Summaries are presented of several successful industrial in- 
Stallations of waste heat recovery systems. These case studies are 
selected to represent: major commercial options in waste heat recov- 
ery equipment, e.g., radiation recuperator, economizer, heat wheel; 
various industrial yay aoa of heat recovery equipment. Examples 
are glass-making, —— furnace, paint and varnish processing; and 
various geographical locations throughout the US. The case studies 
are presented without naming the industrial firm where the system 
was successfully operated. In each case, a check has been made of 
the data used or recorded by the firm to establish the benefits 
resulting from the application of the waste heat recovery system. 


52241 Method for thermal recombustion of exhaust gases of 
industrial plants and equipment for applying this method. Zenker, K. 
German(FRG) Patent 2,452,418/A/. 28 Aug 1975. 59p. (In 
German). 

22 figs. 

A method for thermal recombustion of oxidizable foreign 
substances, liquid particles, or gases that are contained in the exhaust 
air of industrial installations is described. The exhaust air to be 
cleaned is pre-heated in a heat exchanger arrangement and burned in 
a combustion chamber. With the usual mmethods, a lot of extra 
energy from the work installation, as well as from the afterburner 
installation, had to be added. Furthermore, up to now it was neces- 
sary to isolate the parts exposed to high temperatures very well and 
— expensively. The invention here presented can supply a 
remedy. 


52242 Heat recuperation systems. Ebersbach, K.F. PP 147-150 
of In Steam and heat. Duesseldorf, Germany, F.R.; VDi Verl. 
(1976). (In German) 
rom VDI meeting steam and heat; Hannover, Germany, 

F.R. (3 - 5 May 1976). 

2 figs.; 1 tab. 

Some basic considerations are presented on heat recuperation 
in industry. As an example, some numerial data on heat recuperation 
in a brewery are given. 


52243 Low cost furnaces, boilers, and process heat recovery for 
dollar saving. Fung, J.Y. (Des Champs Labs., Inc., East Hanover, 
NJ). —" of In Energy and the environment. Theodore, L. 
re ayton, OH; American Institute of Chemical Engineers 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

After discussing the importance of energy conservation and 
energy or heat recovery, an industrial example which provided a 
dramatic reduction in consumption of natural gas and a 40% return 
on investment is described. (L 


52244 Energy requirements and conservation potential in the 
cement industry. Hebenstreit, S.; Long, T.V. II; Berry, R.S. (Univ. of 
ar og Be 416-421 of In Energy and the environment. Theodore, 
i. {Ss .). Dayton, OH; American Institute of Chemical Engineers 
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From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The energy requirements for producing cement by the wet 
and dry processes, in various countries, and changes in these energy 
requirements in the USA between 1947 and 1967 are described. A 
considerable saving has been attained by waste heat utilization in 
drying and heating raw materials and by other methods. The energy 
requirements in other countries are lower than in the USA because 
fuel costs have always been higher and therefore more effort has 
been spent in improving efficiency. Also, after World War II new 
larger capacity chante were built using the more energy efficient dry 
process. (LTN) 


52245 Method for the utilization of heat. Falkenhain, G. (to 
Rheinische Braunkohlenwerke A.G.). German(FRG) Patent 
2,447,913/A/. 22 Apr 1976. 7p. (In German). 

1 fig. 


A suggestion is made to use the heat with a low temperature 
level occuring in power plant processes to catalytically split metha- 
nol to a gas mixture containing carbon monoxide and hydrogen. 
Methanol is reformed catalytically from the gas mixture under high 
pressure, and the heat occuring in the reformation of methanol with 
a higher temperature level is used again. 


52246 Method and apparatus for heat recovery from flue gases. 
Kremer, R.; Froeling, H. (to Gebrueder Froeling Kessel-Behaelter- 
Apparatebau). German(FRG) Patent 2,512,233/A/. 30 Sep 1976. 
15p. (In German). 

2 figs. 


A method is described for heat recovery from flue gases from 
flue heated boilers. The flue from the boiler is tangeniially lead 
into a pre-heating container in the form of an upright cylinder, so 
that it is lead in counter current through trickling water from above 
and leaves the pre-heating container through the flue gas outlet in 
the center of the cover. The trickling water collects underneath the 
flue - inlet in the bottom section of the pre-heating container, in 
which a heat exchanger for the process water is located, and is 
pumped here again to the top and the ep unit. The process 
water which has been pre-heated in the heat exchanger finds its way 
into the continuous heater inside the boiler. 


52247 Heat recovery from compressor stations. Aurenius, D. 
(Bahco Vent, Swed). VVS - Tidskr. Varme, Vent., Sanit.; 47: No. 11, 
73-78(Nov 1976). (In Swedish). 

A review is presented of the prerequisites for the utilization of 
waste heat from air compressor stations, and several design alterna- 
tives are described for heat recovery installations in water- or air- 
cooled compressor stations. The heat recovery computations are 
applied to two practical examples. 


52248 Energy conserving process furnace system and components 
thereof. LaHaye, P.G.; Bjerklie, J.W.; Gallant, G.G. Jr. (to Hague 
International Corp.). US Patent 4,029,465. 14 Jun 1977. Filed date 6 
Feb 1975. 14p. 

An energy conserving process furnace has a recuperator to 
utilize heat derived from exhaust gases in order to reduce fossil fuel 
consumption of the furnace. Elongated, enhanced surface ceramic 
heat exchanger tubes are used in the recuperator to recover heat 
energy from the exhaust . A preferred sealing arrangement is 
used between the metal and ceramic tubes to contain the combustion 
air. Heat is added by the recuperator to combustion air used in a 
fluid fuel burner. The ceramic tubes are provided with vibration 
protective mechanisms to prolong useful life under severe mechani- 
cal vibration encountered in some applications. In a method of 
operating a slot furnace, exhaust gas is exhausted from a side of the 
furnace through the slot or a passageway having an elongated 
horizontal cross section. In the preferred arrangement a second 
passage or air curtain passageway is positioned adjacent the first 
passageway to —_— proper gas flow through a recuperator. The 
recuperator is designed to recoup heat from exhaust gas in the first 
passageway and provide such heat as energy to heat combustion air 
used in the furnace. The second op one | by-passes the recupera- 
tor to avoid passing colder room air through the recuperator and to 
protect the operator from high temperature exhaust gas. The heat 
exchange ceramic tubes are designed to operate at temperatures of 
1300°F and above without damage and with good sealing properties 
between elements. The system preferably includes a recirculating 
burner means which acts to reduce the combustion air requirements 
and to provide a combustion zone low in oxygen so as to prevent 
scale formation and oxidation of metals being treated in the furnace 
area. 


RECYCLING 


REFER ALSO TO CITATION(S) 52229, 52263, 52264, 52265, 
52266, 52267, 52268, 52270, 52271, 52273, 52280, 52281, 52282, 
52286, 52287, 52288, 52291, 52292, 52779, 52780, 52781, 52783, 52784 
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52249 (PB—264616) Regeneration of spent activated carbon. 
Popper, K.; Camirand, W.M.; Williams, G.S.; Mecchi, E.P. (Depart- 
ment of Agriculture, Washington, D.C. (USA)). 13 Dec 1976. 5p. 
NTIS, PC A02/MF AOl1. 

According to this patent application, spent activated carbon is 
regenerated by contacting it with formaldehyde in an amount suffi- 
cient to restore its activation. Following the treatment the regenerat- 
ed carbon is rinsed to remove residual formaldehyde and is then 
ready for use. When the activated carbon has lost its reductive and 
sorbant properties through use, i.e., when it has become ‘spent,’ it is 
replaced with fresh activated carbon. The spent carbon is then either 
discarded or regenerated. Discarding the spent carbon is wasteful 
and oftentimes harmful to the environment. 


52250 Disposal of toxic wastes. I. Electroplating and electro- 
chemical machining wastes. Boden, P.J. (Univ. of Nottingham, Eng.). 
Conserv. Recycl.; 1: No. 1, 111-118(1976). 

The disposal of electroplating and electrochemical machining 
effluents and poisonous and radioactive wastes is discussed. Some 
easily recognized pollutants of rivers and waterways are capable of 
treatment for the profitable recovery of values. Simple dilution of 
plating effluents has, until recently, been considered an adequate 
safety measure, but worldwide experience shows that even diluted 
effluents can cause serious pollution and contamination. Several 
methods of control are described. The treatment applied in any 
given case depends on the policy of local authorities and on the 
potential savings accruing from extraction processes. 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 52079, 52080 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 51081, 51139, 51140, 51145, 
51261, 51424, 52250, 52772, 52773, 52774, 52775, 52776, 52777, 
52778, 52779, 52780, 52781, 52782, 52783, 52784, 52902 


52251 (BNL—50630) Natural sewage recycling systems. Small, 
M.M. (Brookhaven National Lab., Upton, N.Y. (USA)). Jan 1977. 
Contract EY-76-C-02-0016. 40p. Dep. NTIS, PC A03/MF AOl. 
The work done at Brookhaven National Laboratory in the 
development of natural systems which produce potable water from 
sewage is reviewed. Conventional treatment plant hardware beyond 
aeration is not used in these prototype marsh/pond and meadow/ 
marsh/pond systems and no sludge is generated. Experiments with 
two prototype systems are described and performance data are 
presented in detail for the marsh/pond. Empirical interpretations of 
results achieved to date are suggested for use in the design of marsh/ 
nds as natural sewage recycling systems. Construction and operat- 
ing costs for a proposed 250,000 gpd, state-of-the-art plant are 
presented. 


52252 (COO—2983-3) Energy and protein production from pulp 
mill wastes. Progress report, December 15, 1976—March 15, 1977. 
Jurgensen, M.F.; Patton, J.T. (Michigan Technological Univ., 
Houghton (USA)). Mar 1977. Contract EY-76-S-02-2983. 8p. Dep. 
NTIS, PC A02/MF AOl. 

During the past quarter significant progress was made toward 
demonstrating the feasibility of producing protein and methane from 
pulp mill waste materials. The most significant result obtained in the 
project to date occurred when ozonated spent sulfite liquor, SSL, 
was demonstrated to be a suitable substrate for biosynthesis. Sus- 
tained production of methane was obtained by biological conversion 
of ozonated SSL. Total methane production approximated 2 vol- 
umes of gas per volume of ozonated SSL after approximately 3 days 
reaction time. A detailed study of che effect of H on ozonation 
indicates that low pH’s favor the breakdown of SSL into organic 
fragments that are more easily assimilated by microorganisms. In 
addition, approximately one-half as much ozone is required to effect 
maximum degradation at pH 4 as compared to pH 8. Even with this 
lower dosage of ozone the resulting product is more amenable to 
bioconversion. The results were confirmed by BOD measurements 
on ozonated products and the biosynthesis of methane. There is even 
a preliminary indication that ozonation upgrades the substrate to a 
level suitable for the biosynthesis of protein with Torula yeast. 


52253 (PB-—-262239) Use of waste materials and soil stabiliza- 
tion. Transportation research record. Forsyth, R.A. (Transportation 
Research Board, Washington, D.C. (USA)). 1976. 72p. (TRB/ 
TRR—593). NTIS, PC A04/MF AO1. 

Contents: Use of waste materials in embankment construction; 
Waste use in highway construction; Use of ash in embankment 
construction; Construction of fly ash roadway embankment in IIli- 
nois; Improvement of dispersive clay erosion resistance by chemical 
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treatment; Chemical stabilization for control of dust and traffic 
erosion; Elastic and viscoelastic behavior of a chemically stabilized 
sand; Electrochemical hardening of expansive clays; Stabilization of 
sands by asphalt emulsion; Establishing a construction cutoff date for 
placement of aggregate-lime pozzolan; New rapid test method for 
earthwork compaction control. 


52254 (PB—262531) Effect of gypsum on lime-fly ash composi- 
tions: literature review and annotated bibliography. Interim report 
Jul—Oct 73. Smith, L.M.; Kawam, A. (Gillette Research Inst., Inc., 
Rockville, Md. (USA)). May 1976. Contract DOT-FH-11-8122. 37p. 
NTIS, PC A03/MF AO1. 

This review, which covers over 65 articles, examined the 
literature until 1973 on topics pertinent to the use of waste sulfate. 
Since waste sulfate utilization is relatively new, the emphasis of the 
literature search was on use of gypsum in pozzolanic mixtures. The 
areas covered, therefore, were the strength and engineering - 
ties of lime-fly ash, lime-pozzolan, lime-fly ash-aggregate, 
gypsum-pozzolan and lime-gypsum-fly ash mixtures. Com 
identification studies of clays, pozzolans and fly ash with both lime 
and lime-gypsum mixtures were also reviewed. The literature 
showed that the addition of gypsum to pozzolan or fly ash mixtures 
does alter its engineering properties and could be used to advantage. 
Also the chemical reactions that occur in lime-fly ash-gypsum mix- 
tures are similar to other natural pozzolans. Therefore, it should be 
feasible to use waste sulfate as the source of gypsum. 


52255 (PB—262555) Development and evaluation of cattle feed 
components prepared from solid waste materials. McIlroy, W.; Martz, 
F.A. (Grumman Ecosystems Corp., Bethpage, N.Y. (USA); Missouri 
Univ., Columbia (USA)). Jul 1976. 86p. IS, PC A0S/MF AOl1. 

Prepared in cooperation with Missouri Univ.-Columbia. 

In view of the growing critical food and associated energy 
situation, it ultimately will be necessary to shift completely to 
feeding forage (and wastes) to cattle and thus make supplies avail- 
able for other uses of greater economic advantage. In addition to 
these needs, the disposal of refuse generated by the increasing United 
States population is becoming a problem. Since the organic portion 
of the municipal solid waste stream is a source of cellulose and 
protein materials, the authors investigate the feasibility of an eco- 
nomic recovery and process to free them from harmful contaminants 
and thereby incorporate them in ruminant diets to supply the neces- 
sary fibrous roughage. Attention is concentrated on the use of the 
complete light (organic) fraction and its separate paper and corrugat- 
ed components which when extracted from the solid waste stream 
are fed in pelleted form to ruminants as a portion of their ration. 


52256 (PB—264014) Conversion of cattle manure into useful 
products. Final report Jan 75—May 75. Dunn, B.S.; Mackenzie, J.D.; 
Tseng, E. (California Univ., Los Angeles (USA). School of i- 
neering and Applied Science). Sep 1976. Contract EPA-R-802933. 
42p. NTIS, PC A03/MF AO1. 

The purpose of the project was to design and build a pyroly- 
sis apparatus for cattle manure and to investigate the potential uses 
of the pyrolysis by-products. A pyrolysis machine of semi-continu- 
ous feed capabilities was designed and built. Various conditions of 
pyrolysis treatments were investigated and their influence on the 
amount and composition of the by-products determined. High 
carbon residues were found to require lower pyrolysis Sa 
The carbon content of these residues appeared to be lected by 
the geographic location of the original manure. Contact with inter- 
ested parties and appropriate industries who could be prospective 
users of each of the products was initiated to obtain their technical 
expertise in evaluating these products. The pyrolysis by-products 
seem to have some potential industrial applications. These by-prod- 
ucts include the solid residue, an oil fraction, and an aqueous 
fraction. The solid residue may serve as a carbon black substitute or 
as a filler material in rubber, ink, and paint. The aqueous fraction 
collected during pyrolysis has been evaluated for fertilizer applica- 
tions. 


52257 (PB—264459) Extractives as a renewable resource for 
industrial materials. Bethel, J.S. (National Research Council, Wash- 
ington, D.C. (USA). Committee on Renewable Resources for Indus- 
trial Materials). 1976. Contract NSF-STP75-01069. 74p. NTIS, PC 
A04/MF AOl. 

See also report dated Sep 76, PB-257 357. 

Extractives from plants and animals are used to varying 
degrees in manufacturing processes of industrial goods. Bark, oleore- 
sin, waxes, oils and fats, and tallow are covered in this report. These 
products are derived from forest, agricultural and marine sources. 
Consideration of the energy requirements and environmental impacts 
associated with the implementation of the recommendations are 
included in this report. 


52258 Composition of wastes and some possibilities for recovery. 
Kreiter, B.G. (SVA, Amersfoort, Holland). Conserv. Recycl.; 1: No. 
1, 19-30(1976). 
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The composition of domestic refuse in Holland is analyzed as 
a basis for devising suitable waste disposal procedures. The possibili- 
ties for materials recovery are analyzed from the aspects of mechani- 
cal pre-separation of certain components, treatment of residues after 
pre-separation process, and separation of certain materials from 
nay wastes. Incineration will eventually involve heat recov- 
ery. 


52259 Principles of recycling processes. Biddulph, M.W. (Univ. 
of oe Eng.). Conserv. Recycl.; 1: No. 1, 31-54(1976). 

pe which are available for use in some aspects of 
ee. of solid materials are described. The techniques are ex- 
plained with some elementary design criteria included where appro- 
priate. Size reduction equipment for use with various types of solid 
material is covered, including some basic principles of comminution. 
The methods of moving quantities of solids from one place to 
another during a process are included, with a gay ee 4 list of 
the types of conveyor in use. Storage of solids in bins and hoppers 
and the problems encountered in the removal of solids from storage 
and the presence of stagnant zones are noted. The om of solids to 
form a process intermediate or a final product is described in some 
detail. Separation processes as The pre to systems con a solid 
phase are considered in detail. The processes which are available for 
solid/liquid, solid/gas and solid/solid systems are described, includ- 
ing diagrams and design details where appropriate. 


52260 Modern techniques for recycling. Henstock, M.E. (Univ. 
of Nottingham, Eng.). Conserv. Recycl.; 1: No. 1, 83-90(1976). 

Some of the most —— separation methods for waste 
processing now under study are electromagnetic or eddy current 
methods, float-and-sink, cryogenics, electrostatics, and glass color 
sorting. Each of these is briefly described and discussed. (JSR) 


52261 Recycling of paper. Colon, F.J. (Centraal Technisch Insti- 
tuut TNO, Apeldoorn, Holland). Conserv. Recycl.; 1: No. 1, 129- 
136(1976). 

The market situation of paper and of the raw materials for 
i production are reviewed, and it is concluded that, in the 
uture, a shortage of raw materials is very probable. An additional 
source of fibers might be found in municipal refuse if appropriate 
ee can be developed. After a short description of the manu- 
facture of paper, the physical basis of ——— processes is out- 
lined. The _—— of the Zig Zag Air Classifier, an important part 
of the TNO municipal refuse separation system, is discussed. Some 
of the results from the system, which is currently undergoing scaling 
up to 15 t/h, will be shown. 


52262 Proceedings of the fifth mineral waste utilization sympo- 
sium. Aleshin, E. (ed.). Chicago; IIT Research Institute (1976). 413p. 
(CONF-7604131—). 

From 3. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

Fifty-two papers were presented at the symposium. A sepa- 
rate abstract was prepared for each paper. (RCK) 


52263 Recycled materials: the answer to America’s resource 
needs, Mighdoll, M.J. (National Association of Recycling Industries, 
Inc., New York). pp 1-6 of In Proceedings of the fifth mineral waste 
utilization symposium. Aleshin, E. (ed.). Chicago; IIT Research 
Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 0976), 

See CONF-7604131—. 

The depletion of U.S. mineral resources, the economic impact 
of increasingly relying on foreign imports for mineral needs, the role 
of recycling in conserving both energy and raw materials in the 
metal industry, and the adverse effect of current federal policies on 
incentives to promote the recycling of metals are discussed. It is 
concluded that tax parity for recycling and virgin materials, equita- 
ble transportation rates, and pro ive — policies calling 
for greater use of recyclables should become basic American eco- 
nomic policy. (LCL) 


52264 Demolition debris: quantities, composition, and possibili- 
ties for recycling. Wilson, D.G.; Foley, P.; Wiesman, R.; Frondistou- 
Yannes, S. (Massachusetts Inst. of Tech., " Cambridge). pp 8-15 of In 
Proceedings of the fifth mineral waste utilization symposium. Ale- 
shin, E. (ed.). Chicago; IIT Research Institute ms aed 

From 5. mineral waste utilization s: um; Chicago, Illi- 
nois, United States of America (USA) (13 i 1976). 

See CONF-7604131—. 

Materials used in the construction industry over the last one- 
hundred years have been listed. Samples have been taken of the ages, 
sizes and uses of buildings demolished over the last few years in 
three U.S. cities. Together, these sets of data have enabled 
mate conclusions to be reached on the size of the present U.S. 
of demolition debris (15- to 36-million tons 
composition of that flow. The potential techno! 
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viability of central processing plants for demolition debris are dis- 
cussed. 


52265 Recycling oil asphalt concrete pavements. Saylak, D.; 
Gallaway, B.M.; he J. ae (Texas A and M Univ., College. Station). 
pp 16-25 of In of the fifth mineral waste utilization 
symposium. Niechin E. ed.). Chicago; IIT Research Institute 
1976 

‘ » From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, Waes ou Eo ama (USA) (13 Apr 1976). 


yr Rann mixtures normally removed in city street 
and highway reconstruction programs should be regarded as a 
valuable source of raw materials. A thousand tons of asphalt pave- 
ment contains about 50 tons of asphalt and about 94 tons of well- 
graded . In 1973, about 2.5 million tons of asphalt were 
used in way construction. In the Las Vegas, Nevada area alone 
it was estimated that 125,000 tons of asphalt pavement (i.e., 7,500 
tons of new asphalt) are diverted from highway type paving uses to 
less demanding areas, such as fills, each year. is a wasteful 
practice and every effort should be made to stop this waste. When 
extended to a nationwide scale the potential savings can be enor- 
mous. In the light of the current worldwide interest to conserve 
petroleum products, the savings in asphalt demand achieved through 
recycling, takes an even greater significance. Couple the savings of 
asphalt cement with that of reduced dryer fuel, less transportation 
costs, improved quality control of the recycled material and a 
reduction in the need for new aggregates and one quickly realizes 
that the economic impact of this solution is quite extensive. Tech- 
niques and equipment are described wherein discarded asphaltic 
pavement materials can be reused. Some of the latest innovations in 
processing these materials are described along with an estimate for 
mixture design. Economic comparisons between recycling and pro- 
ducing pavements using virgin materials are made. The various 
processes are also discussed with respect to their environmental and 
ecological impact. 


52266 Trends in waste utilization in 
(McMaster Univ., Hamilton, Ont.). pp 26-32 of In i 
fifth mineral waste utilization symposium. Aleshin, E. (ed.). 
IIT Research Institute (1976). 
From 5 waste utilization symposium; Chicago, IIli- 
nois, United Aah of America (USA) (13 Apr 1976). 
See CONF-7604131—. 


In the period since the last Symposium, there has been 
considerable additional pressure to utilize more byproducts and 
wastes in construction. is a direct result of global petroleum 
distribution problems, with higher energy costs, acting in conjunc- 
tion with an rotection and resource depletion concerns. 

—_ or TRRL, FHA, TRB, USBM, CANMET, 
STM OECD. ate etc. — are now involved in coordinating activities and 
nor exchange to insure that waste and byproduct utilization in 
construction develops to its full potential and suitable 
are established. An overall materials strategy including waste utiliza- 
tion is discussed and related to the close interaction of materials- 
energy-environment. The availability of solid wastes is indi- 
and those municipal, industrial, al comma and mining by- 
products and wastes with existing tial applications in 
construction are listed. To daw Gs ambien of 
environment, research on the burning of municipal wastes (oils and 
shredded refuse) in cement kilns is described that indicates the 
ee ane » enn Snee « ae 
environmental effects. Current research on fly ash-waste 
iene Uanrateliiiinadian tp diay dhnaiaad to cedar thane tha eattan ams 
a can be used in construction rather than simply dis- 
of. 


utilization processes and strat- 
analysis. Khazzoom, J.D. (Stanford Univ., mmo CS 
Anderson, R.N.; Lim, W.Y. pp 33-38 of In Proceedings of 
mineral waste utilization sym| ymposium. Aleshin, E. (ed.). Chicepe: IT 
* ayo tiliza ; Chicago, Illi 
waste u tion symposium; - 
nois, United States of America (USA) (13 Apr 1976). 
eee 
The development of competing processes to utilize mineral 
ween ae eee enenen mecodio 
cpu nah diosoues ent Obamas a 
sons between 


t energy into every activity 
in batter ie decesedae tae inished product and the 
pee Beare aty Se ~ Ny Aneel ae we ee Ee pee 
presents a very fruitful area for net ener; ysis provided certain 
rules are followed. - we 


52268 Utilization of secondary sulfur in construction materials. 
McBee, W.C.; pan, TA. a ae Sa Ce NV). 


pp 39-52 of In Proceedings of the fifth mineral waste 
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it Aleshin, E. (ed.). Chicago; IIT Research Institute 

From 5. mineral waste utilization symposium; Chicago, Illi- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

— by the continuing domestic demand for construc- 
tion materials, and attendant regional shortages of cement, asphalt, 
and mineral aggregates, research conducted by the Bureau of Mines, 
U.S. Department of the Interior, has resulted in the development of 
alternative materials containing the potentially overabundant com- 
modity sulfur as an extender or replacement substance. Formulation 
procedures are described, and the physical characteristics of the 
resultant sulfur-bearing construction materials are compared with 
those of their conventional counterparts. 


52269 Breakeven economics of resource recovery systems. Mihe- 
lich, D.L. (Williams Brothers Urban Ore, Inc., Tulsa, OK). pp 53-57 
of In Proceedings of the fifth mineral waste utilization symposium. 
Aleshin, E. (ed.). Chicago; IIT Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

Many municipal planners from smaller communities are 
asking the question “Can we afford a solid waste energy and 
resource recovery system.”’ The most sensitive parameters relating to 
the breakeven analysis and a quantitative method for determining the 
preliminary economic feasibility of a resource recovery facility are 
described. The effects of economics of scale and a breakeven curve 
are included. 


52270 Recovery of copper, cobalt, and nickel from waste mill 
tailings. Rule, A.R.; Siemens, R.E. (Bureau of Mines, Albany). pp 
62-67 of In Proceedings of the fifth mineral waste utilization — 
sium. Aleshin, E. (ed.). Chicago; IIT Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

An investigation was conducted on three samples of mill 
tailings from the Blackbird mine tailings pond near Cobalt, Idaho, to 
determine if Cu, Co, and Ni could be concentrated and extracted. 
The samples, obtained by the U.S. Bureau of Mines, represented 
both the sand and slime areas of the pond. Bulk sulfide mineral 
flotation on the two sand tailings samples resulted in Cu recoveries 
of 74 to 86 percent, Co recoveries of 71 to 89 percent, and Ni 
recoveries of 90 to 95 percent with average concentrate glades of 
2.75, 2.41, and 0.14 percent Cu, Co, and Ni, respectively. Copper, 
Co, and Ni recovery from bulk sulfide mineral flotation on the third 
sample from the slime end of the pond was 68, 54, and 90 percent, 
respectively, at percent grades of 0.68 Cu, 0.70 Co, and 0.037 Ni. 
Reduction roasting of dead-roasted concentrates from the sand tail- 
ings followed by leaching with ammonia-ammonium sulfate solutions 
extracted 92, 87, and 86 percent Cu, Co, and Ni, respectively. 


52271 Physical beneficiation of mining and industrial wastes. 
Sullivan, G.V.; Stanczyk, M.H. (Bureau of Mines, Tuscaloosa, AL). 
pp 68-74 of In Proceedings of the fifth mineral waste utilization 
it Aleshin, E. (ed.). Chicago; IIT Research Institute 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

The Bureau of Mines Tuscaloosa Metallurgy Research Labo- 
ratory has, over the years, processed a variety of mining and 
industrial wastes, using conventional physical beneficiation tech- 
—_ to recover metal and mineral values. Typical examples are as 
follows: tailings from sulfide milling operations and waste granite 
fines have been processed by froth flotation to recover specification- 
grade feldspar products; foundry sands have been physically benefi- 
ciated to reclaim brass and sand; a secondary copper brass furnace 
slag has been beneficiated to reclaim metallic copper; a granite 
dimension stone sawing sludge has been treated to reclaim recyclable 
silicon carbide cutting media; and waste gypsum from phosphoric 
acid plants has been processed to recover a potentially usable 
gypsum product for wallboard manufacture. Current research activi- 
ties at the Bureau's Tuscaloosa Laboratory include the o——s of 
processes laboratory titanium-- and tungsten-bearing mine from 
sulfide mill tailings, and zircon from waste foundry molds and the 
characterizing of wastes from coal conversion processes to deter- 
mine the feasibility of physically reclaiming mineral values. 


52272 Planning tailings retention basins for subsequent land use. 
Haas, W.M. (Michigan Technological Univ., Houghton). pp 75-85 of 
In Proceedings of the fifth mineral waste utilization symposium. 
Aleshin, E. (ed.). Chicago; IIT Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

Tailings retention basins may be adapted to a higher or 
additional land use, beyond the storage of tailings. The gently 
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sloping top surface is suited to restoration of vegetation and habitat 
for wildlife, to various forms of recreation, to limited agriculture, 
and to building sites. The side slopes of dams and dikes generally 
must be quite steep to maximize the tailings storage on limited land 
area. These — should be interrupted by terraces to minimize the 
erosion hazard and to facilitate ————— and maintenance. 
Before any development is attempted, tailings deposit must be 
made secure against slope failures, erosion by piping, li i 
and erosion by surface runoff and wind. The ity of tailings 
to subsequent land use depends on how well they can be drained and 
dried. Some tailings may be impractical to use as landforms because 
they are too slow to drain and dry. 


52273 Stabilization of milling wastes for construction. Forssberg, 
E.; Andreasson, B. (Univ. of Lulea, Sweden). pp 92-97 of In Pro- 
ceedings of the fifth mineral waste utilization symposium. Aleshin, 
E. (ed.). Chicago; IIT Research Institute (1976). : 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

The Swedish mining industry includes ut processing 
of ores containing iron, copper, zinc and tungsten. management 
of the milling wastes has become a growing problem to the mining 
companies and various means to utilize the waste products have been 
under discussion. The problems concerning the utilization of waste 
products have been treated by the Swedish Mine-Owners Associ- 
ation since 1971. Among other things they have made an inventory 
of the present situation eee the existing and the annual 
increasing quantity of the waste ucts within mining industry 
of our country. According to this information we are going to have 
an annual increase of fine-grained milling wastes to the extent of 17.5 
Mt. The project "Stabilization and utilization of milling wastes for 
construction” which is in progress at the University of Lulea is 
described. The intention is to investigate the possibilities of stabiliz- 
ing undeslimed milling waste for construction of smaller roads, car 
parks, sports grounds, etc. Results from the stabilization tests, where 
different types of stabilizing agents have been added to obtain the 
required bearing capacity for the milling wastes, are also presented. 


52274 Urban refuse processing and metal reclamation operation 
in Odessa, Texas. Newell, S.; Sandoval, M.A. (Newell Manufactur- 
ing Co., San Antonio, TX). pp 146-152 of In Proceedings of the fifth 
mineral utilization symposium. Aleshin, E. (ed.). Chicago; IIT Re- 
search Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131— 


- 1—. 

In 1973, Newell Manufacturing Co. and the City of Odessa 
began a solid waste recovery and disposal operation. The plant, as 
designed and built, is capable of processing 300 tons of commercial 
and residential solid wastes per day and provides recovery of ferrous 
metals. After ferrous ition, shredded wastes are used to condi- 
tion semi-arid land. This system, in addition to recycling materials, 
has reduced Odessa's solid waste management costs. 


52275 Indirect energy savings generated by urban refuse recov- 
ery. Broussaud, A. (Bureau de Recherches Geologiques et Minieres, 
France). pp 153-160 of In Proceedings of the fifth mineral utilization 
symposium. Aleshin, E. (ed.). Chicago; IIT Research Institute 


(1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

Recovery of values from municipal waste has made rapid 
progress in the past few years. It is not only a way to save raw 
materials; it also provides means for conserving — A method is 
described for calculating the amount of energy in all forms saved in 
the application of the incinerated municipal waste recovery process 
developed by the Bureau de Recherches Geologiques et Minieres. It 
is shown that more than 1.5 million Btu can be saved per ton of 
incinerated residue and that these energy savings concern primarily 
fossil fuels but do not imply a reduction in electrical energy con- 
sumption. 


52276 Profitable utilization of incinerator residue. Lauer, K.R. 
(Notre Dame Univ., IN); Leliaert, R.M. Sr. pp 215-218 of In 
Proceedings of the fifth mineral utilization symposium. Aleshin, E. 


(ed.). Chicago; IIT Research Institute (1976). ‘ 
From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 
See CONF-7604131—. 
The residue remaining from the incineration of munici 
refuse is yr © penane as a potential source of 
AS 


results of acceptance tests indicate tial as su and 
base course material and aggregate for cement and asphal- 
tic concrete and masonry units. CBR values of 60 have been attained 
when the material is compacted at optimum moisture content. Port- 
land cement concrete strengths in the order of 4000 psi are possible. 
Alkali-aggregate reactions cause expansion but it appears as if this 
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can be controlled. Medium weight concrete block which meet 
ASTM C90 specifications have been manufactured. An asphaltic mix 
meeting high quality hot-mix criteria was designed on basis of 
the Marshall method. 

52277 Lightweight structural concrete aggregate from municipal 
waste glass. Liles, K.J. (Bureau of Mines, Tuscaloosa, AL). pp 219- 
222 of In Proceedings of the fifth mineral utilization symposium. 
Aleshin, E. (ed.). Chicago; IIT Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

The Bureau of Mines at the Tuscaloosa Metallurgy Research 
Laboratory has produced from waste glass a good-quality 
lightweight aggregate that can be used in structural concrete. A 
pelletized mixture of 78 t ground waste glass, 20 percent clay, 
and 2 percent sodium silicate was expanded, at 1550°F, to a product 
with a loose pour weight of 38 Ib/cu ft. Concrete test cylinders made 
from the lightweight aggregate had a unit weight of 104 Ib/cu ft and 
a compressive strength of 2550 psi after a 28-day steam cure. The 
compressive strength increased to 3050 psi after 1 year of exposure 
to weather. Data with respect to the potential alkali reactivity of the 
aggregate and cement-aggregate combinations are also presented. 


Quality of products from Bureau of Mines resource recov- 
ery systems and suitability for recycling. Sullivan, P.M.; Makar, H.V. 
(Bureau of Mines, College Park, MD). pp 223-233 of In Proceedings 
of the fifth mineral utilization symposium. Aleshin, E. (ed.). Chicago; 
IIT Research Institute (1976). 

From 5. mi waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

Products from the Bureau of Mines incinerator residue and 
raw refuse separation pilot plants have been examined extensively in 
Bureau laboratories to determine their chemical and physical proper- 
ties and to define their potential highest value uses. Products have 
also been supplied to other laboratories and industrial firms for 
evaluation, and in almost all cases have been found acceptable for 
use in many of their operations. Quality of some of the products 
compares favorably with that of similar secondary raw materials, for 
which there has historicaily been heavy demand, and in many 
instances, the refuse-derived products were found to be of equivalent 
or even superior quality. The current climate in the market place for 
these materials is highly promising. 


52279 Utilization of refuse scrap in cupola gray iron production. 
Daellenbach, C.B. (Bureau of Mines, Albany); Lindeke, R.R.; 
Mahan, W.M. pp 234-240 of In Proceedings of the fifth mineral 
utilization symposium. Aleshin, E. (ed.). Chicago; IIT Research 
Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IlIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

Cupola ironmaking research has been conducted by the 
Bureau of Mines to determine the feasibility of utilizing the ferrous 
fraction magnetically separated from unburned urban refuse as a 
major portion of the metallic charge in ow he production. Test 
work was performed in an 18-inch-ID basic-lined cupola furnace 
employing a 600°F preheated air blast. Furnace operating data and 
product chemical analyses are described for tests employing combi- 
nations of refuse scrap and shredded automobile scrap. Metallic 
charges consisting of up to 90% refuse scrap were evaluated. De- 
pending upon charge composition, iron production ranged from 
1,200 to 1,560 pounds per hour; lower values were experienced when 
high percentages of the low-density refuse scrap were used. Chromi- 
um, molybdenum, and nickel levels were relatively linearly affected 
by varying the ratio of refuse to automobile scrap in the charge. 
Residual levels of tin in the iron products increased in direct relation 
to quantity of refuse scrap in the furnace charge, while copper levels 
were scattered but decreased with increasing amounts of refuse 
scrap. Use of refuse scrap brought about a significant reduction of 
sulfur pickup in the iron product, from the normal 0.08 percent to 
0.03 to 0.04 percent. Some carryover of aluminum from the refuse 
scrap was found; 0.03- to 0.06% levels were typical in the iron. 


52280 Utilization of spent limestone from a fluidized bed oil 
gasification/desulfurization process in concrete. Peterson, C.H.; Gun- 
asekaran, M.; Ho, S.M. (Westi use Research Labs., Pittsburgh). 
pp 254-261 of In Proceedings of the fifth mineral utilization s = 
sium. Aleshin, E. (ed.). Chicago; IIT Research Institute 19: 6). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

Development of a fluidized bed oil gasification process as an 
alternative to wet scrubbing of — plant stack gases includes 
study of po sorbent di L spent limestone sorbent may 
contain calcium oxide, calcium sulfate, and calcium sulfide. The 
= process may be once-through or regenerative. In the 

ter case, the spent sorbent is mostly CaO. If once-through, the 
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spent sorbent will also contain CaS. Methods of disposal under 
consideration include conversion of CaS and CaO to CaSO, and 
utilizing the processed stone as a construction material. Mixtures of 
Type I Portland cement, Ottawa sand, and flyash with three kinds of 
test materials, oxidized sulfided limestone, um and pilot plant 
spent sorbent, were a for compressive strength develop- 
ment as a function of time. Mortar plus 10 percent oxidized sulfided 
limestone develo about the same ultimate compressive strength 
as plain mortar (7860 psi vs. 7780 psi in 44 days). Mortar plus 10 
rcent gypsum showed a drop in eurly strength (4490 psi in 
ut a slightly higher ultimate strength (8370 psi in 44 days). Flyas 

pilot plant spent sorbent mixes showed a drop in compressive 
strength as flyash/stone ratio was decreased from 0.5 to 0.08 
(1790 psi to 460 psi at 28 days). Even the lower strength mixes are 
suitable for utilization as landfill. Recommendations are presented 
for optimizing the mix composition and investigating other mechani- 
cal properties and environmental impact of the mixes. 


52281 Chromium and nickel wastes: a survey and appraisal of 
recycling technology. Dressel, W.M.; George, L.C.; Fine, M.M. 
(Bureau of Mines, Rolla, MI). pp 262-270 of In Proceedings of the 
fifth mineral utilization symposium. Aleshin, E. (ed.). Chicago; IIT 
Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IlIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

There is a great variety of manufacturing and industrial 
wastes with significant contents of chromium and nickel. Among 
them are stainless steel and ferroalloy flue dusts, electrochemical and 
electrical discharge machining sludges, spent electroplating solutions 
and sludges. Although chromium and nickel are both scarce and 
costly, neither metal is reclaimed from these nuisance wastes. The 
technology presently available for recovering Cr and Ni from metal- 
liferous wastes, much of it developed in Federal Bureau of Mines 
laboratories is reviewed. The status of the most promising recovery 
schemes is described with recommendations as to which would 
benefit from pilot plant or industrial trials. 


52282 Utilization of industrial byproducts in building and con- 
struction in Great Britain. Gutt, W.H.; Smith, M.A.; Nixon, P-J. 
(Building Research Station, Garston, Eng.). pp 271-277 of In Pro- 
ceedings of the fifth mineral utilization symposium. Aleshin, E. (ed.). 
Chicago; IIT Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, Illi- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

The Building Research Establishment has surveyed the major 
wastes and industrial by-products in Great Britain relevant to use in 
construction. Their location, production, stockpile and present utili- 
zation have been assessed. The results of this survey are summarized, 
and current research arising from the findings is described. 


52283 Utilization of industrial by-products in blended cements. 
Brown, P.W. (National Bureau of Standards, Washington, DC); 
Clifton, J.R.; Frohnsdorff, G.; Berger, R.L. pp 278-284 of In Pro- 
ceedings of the fifth mineral utilization symposium. Aleshin, E. (ed.). 
Chicago; IIT Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, Illi- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

Approximately 85 million tons of portland cement are pro- 
duced annually in the United States. However, less than one million 
tons of blended cement containing suitable waste or by-product 
materials, such as fly ash or blast furnace slag, are produced. In view 
of the potential for by-product utilization and raw materials and 
energy conservation, the advantages of increased use of blended 
cement should be considered. The potential for blended cement 
production and utilization and the advantages and limitations of 
utilization are discussed. The limitations imposed on the use of 
blended cements by standards and other factors are discussed. The 
technical benefits from the use of blended cements are considered. 


52284 Progress in the conversion of sulfur oxide scrubber sludges 
into en acceptable products. Minnick, L.J. (IU Conver- 
sion Systems, Inc., Philadelphia). pp 285-290 of In Proceedings of 
the fifth mineral utilization symposium. Aleshin, E. (ed.). Chicago; 
IIT Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

A number of recent projects have been carried out using 
technology previously reported which converts fly ash and slud, 
from SO, scrubbers into structurally stable and environmen 

table compositions. These projects have been coordinated with 


existing scrubbers that are operating at large electric utilities. The 
operation of the conversion plants is discussed and pertinent infor- 


mation is provided relating to the engineering and environmental 
performance of the end products. Successful production of non- 
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aquifying structural type landfill has demonstrated ample opportuni- 
ty for utilization of the converted by-products. 


52285 Slags. Emery, J.J. (McMaster Univ., Hamilton, Ont.). pp 
291-300 of In Proceedings of the fifth mineral utilization symposium. 
Aleshin, E. (ed.). Chicago; IIT Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, Illi- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

The full exploitation of slags (ferrous, nonferrous and boiler) 
so that all potential materials and energy are recovered is an inpor- 
tant aspect of any industrial mineral resource utilization strategy. 
For blast furnace slags, the optimum uses ap to be in cements, 
base stabilization, bricks and sitalls, rather than the more usual bulk 
aggregate applications. Each of these applications is described with 
particular ——_ on cement replacement and pelletized slag base 
stabilization that takes advantage of the latent cementitious proper- 
ties and energy investment of glassy blast furnace slag. Most steel 
Slag will be recycled directly to blast furnace burden, but that 
remaining is highly suitable as a skid-resistant, asphaltic concrete 
aggregate, and may have applications in base stabilization. At pre- 
sent, most nonferrous slags and some boiler slag are disposed of 
rather than utilized. Applications such as mine backfilling where 
some cementitious properties are developed show great potential. 


52286 Separation, recovery, and reuse of filler clays from high 
ash waste sludges from fine paper mills. Springer, A.M. (National 
Council for Air and Stream Improvement, Kalamazoo, MI); Mar- 
shall, D.W.; Gellman, I. pp 301-307 of In Proceedings of the fifth 
mineral utilization symposium. Aleshin, E. (ed.). Chicago; IIT Re- 
search Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

Increasing costs for the disposal of high-ash-content paper 
manufacturing effluent treatment sludges prompted NCASI investi- 
gation of possible means for separation and subsequent utilization of 
the ash fraction in the paper production process. Of several methods 
evaluated in the laboratory, screening and wet oxidation warranted 
further investigation. Subsequent studies conducted with partial 
EPA funding support involved paper production on continuous pilot 
scale equipment and the incorporation of regenerated fillers recov- 
ered from three sludge sources into four grades of fine paper. A 
reduction in brightness constitutes the greatest deficiency observed 
in reuse of filler clays separated by screening. However, further 
laboratory work suggested brightness could be improved by oxida- 
tive bleaching. Paper manufactured using fillers recovered by wet 
oxidation of the sludge exhibited satisfactory physical, optical and 
printing properties. 


52287 Asbestos manufacturing waste disposal and utilization. 
Ase, P. (IIT Research Inst., Chicago); Huff, J.; Huff, L.; Harwood, 
C.F.; Oestreich, D. pp 308-318 of In Proceedings of the fifth mineral 
utilization symposium. Aleshin, E. (ed.). Chicago; IIT Research 
Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

Approximately one million tons of asbestos are used in the 
United States per year. The waste from asbestos products manufac- 
turing plants poses a special problem because emissions are recog- 
nized as hazardous to health. The methods which may be used to 
dispose or utilize the asbestos waste are discussed. The methods 
having the best potential for controlling asbestos waste emissions are 
presented. 


52288 Production of forty percent core area flyash brick using a 
Southern West Virginia flyash. Slonaker, J.F. (West Virginia Univ., 
Morgantown). pp 319-321 of In Proceedings of the fifth mineral 
utilization symposium. Aleshin, E. (ed.). Chicago; IIT Research 
Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

In 1974 of the 59 million tons of ash produced in coal fired 
power stations in the U.S., only eight million tons were utilized. 
Research conducted by the Coal Research Bureau at West Virginia 
University is described which suggests the use of this ash material in 
the production of 40 percent core area fired structural products. The 
flyash used was from southern West Virginia and the effects of 
varying parameters such as percent flyash content and percent 
binder content are described. The discussion is supplemented with a 
table representing the data obtained. 


52289 New separation technique for waste plastics. Saitoh, -K.; 
Nagano, I.; Izumi, S. (Mitsui Mining and Smelting Co., Ltd., Mitaka, 
Tokyo). pp 322-328 of In Proceedings of the fifth mineral utilization 
symposium. Aleshin, E. (ed.). Chicago; IIT Research Institute 
(1976). 
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From 5. mineral waste utilization symposium; Chicago, Illi- 
nois, United States of America (USA) (13 Apr 1976). 

i: ape ny for mixed plastics utilizing selec- 

new separation tec’ ue for mixed p! u 

tive wetting characteristics has been successfully developed. The 
surface of specific plastics can be selectively c from hydro- 
phobic to hydrophilic by using a wetting agent. Small air bubbles 
introduced into the separation cell adhere to the surface of hydro- 
phobic plastics and float up to the water surface. The separation 
method by regulating the wetting characteristics of plastics is unique 
as a process and the separation equipment was _aey designed 
and manufactured. The new separation technique is entirely different 
from the conventional separation method utilizing di in 
specific gravities. Plastics with the same specific gravity can be 
separated by this process. The plastic tor can be used for many 
purposes: for separating plastics from mixture; elimination of foreign 
matter such as paper, fibers, aluminum foil, copper wire chips, sand, 
and glass from plastics; clarification of wastewater containing fine 
resin powder, etc. Fundamental research and various applications of 
the process are discussed in the paper. 


52290 Fuel economized ferrite cement made from blastfurnace 
and converter slags. Kondo, R. (Tokyo Inst. of Tech.); Daimon, M.; 
Goto, S.; Nakamura, A.; Kobayashi, T. pp 329-340 of In i 

of the fifth mineral utilization symposium. Aleshin, F. (ed.). Chicago; 
IIT Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, Illi- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

The disposal of a large amount of the blastfurnace slag and 
converter slag that is a by-product of the steel industry is an urgent 
problem. As these slags contain 40 to 50 percent of CaO as a 
chemical component, their utilization in cement production should 
be very suitable. It is possible to save not only limestone resources; 
but also fuel by the use of slags, since the theoretical heat of cement 
clinker formation is almost the same as the heat of decomposition of 
CaCO; in the raw mix. Thus, this kind of cement should require only 
about 7/s the limestone, about '/2 the fuel and about '/2 the kiln size, 
in comparison with the case of usual portland cement. In this study 
limestone, blastfurnace slag, L.D. converter slag, and also a 
amount of SiO. were thoroughly mixed and then pelletized. The 
pellets were heated at 1340 to 1460°C in an electric furnace, and also 
in a test rotary kiln. i i i 


less than 25 percent because of the ease of firing 

The early strength of this type of ferrite cement is a little hi 

that of usual portland cement, but its iater development is a little 
lower. The ferrite cement produced from these slags is suitable for 
marine development as well as for general use. 


52291 Scrap demand versus newly available supply: 1975—1985. 
Nussbaum, R.F. (A. T. Kearney, Inc., Chicago). pp 342-349 of In 
Proceedings of the fifth mineral utilization symposium. AJeshin, E. 
(ed.). Chicago; IIT Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

The methodology and preliminary ——— of a study to 
assess the demand for scrap and the supply of newly available 
ferrous scrap in the U.S. during the period 1975 to 1985 are dis- 
cussed. Total scrap demand is determined from assumptions of raw 
steel production, foundry shipments and leached production. 
Mill and foundry production is used to determine revert a 
generation. Prompt industrial scrap is estimated from mill and fe - 
ry shipments to consuming industries. Shipments of these consuming 
industries are used to estimate ferrous waste becoming available in 
the period due to obsolescence. Geographic distributions are based 
on appropriate industry and government census data. 


52292 Steel from ferrous can scrap. Cramer, S.D.; Makar, H.V. 
(Bureau of Mines, College Park, MD). pp 398-406 of In Proceedings 
of the fifth mineral utilization symposium. Aleshin, E. (ed.). Chicago; 
IIT Research Institute go 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

A Federal Bureau of Mines’ study on the evaluation of 
ferrous can scrap as melting stock for steelmaking is described. 
Ferrous can scrap, pretreated in various ways, was melted and cast 
into 50-pound and 800-pound ingots. Melt compositions corre- 
sponded to carbon steel and high-strength low-alloy steel products. 
Rebar and steel plate were rolled from these ingots. Mechanical 
properties of the resulting products, including tensile scars 
impact strength, and hardness, were determined. A comp ive 
corrosion study is also being conducted on the products. Atmospher- 
ic weathering data for panels exposed » 1.5 years at marine, 
rural, and industrial sites are reported. compositions of the 
corrosion films were determined. Laboratory corrosion studies, in- 
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pe my tn tests, were also conducted on the steel products 
made ferrous can scrap. The tensile properties and hardness of 
= can scrap products were comparable to those of similar commer- 

cial products. Under laboratory conditions, no difficulties were 
encountered in hot rolling the can scrap products. The impact 
strength of the can scrap carbon steels was not adversely affected by 
the residual elements. The atmospheric corrosion resistance of 
carbon steels made from incinerated and nonincinerated-nondetinned 
can scrap was equivalent to or better than that of a similar commer- 
cial product in marine, rural, and industrial environments. Residual 


tin enhanced the corrosion resistance of the scrap carbon steels. The 
atmospheric corrosion resistance of can scrap COR-TEN B was 
unaffected ym the residual elements. 


for materials cling. Henstoc k, M.E. (Univ. of 
Nottingham Ene Eng.). Conserv. Recycl.; 1: No. 1, 3-17(1976). 

Absolute tonnages of most metals in the earth's crust are such 
that, with few exceptions, supplies are practically limitless, and 
depend largely on market forces. Pressures are likely to come from 
the demand for basic amenities by the large population of the 
developing nations rather than from the incremental needs of the 
relatively sparsely populated developed lands. Shortages will prob- 
ably arise from the increasing cost of energy and the higher specific 
energy input needed to extract from low-grade sources as richer 
d its are progressively depleted. The dependence of all advanced 

ustrial nations on a supply of relatively cheap energy, and their 
vulnerability to political and economic pressures throug that depen- 
dence, have recently been demonstrated. Most meh may be 
recycled from their primary use with the expenditure of only a 
fraction of the energy initially required to extract from their ores; 
thus, they may be considered as an ener, By bank. This, together with 
concommitant benefits to the balance of payments and the improve- 
ment in environmental quality resulting from the recycling, rather 
than the abandonment, of materials makes the case for recycling 
almost irresistible in many cases. For valuable materials, such as 
most non-ferrous metals, the channels for recycling are already well- 
developed, but opportunities exist for separation and re-use of com- 
modities whose value is less apparent. Domestic refuse may be 
separated into fractions rich in iron and steel, aluminium, other non- 
ferrous metals, glass, and combustibles. Other techniques produce 
saleable fractions from incinerator residues. Perhaps the. largest 
scope is in the field of so-called ‘open loop recycling’ where the 
waste from one process is used as raw material for another; here the 
possibilities for development of re-use cycles increase in number 
with the size of the catchment area. 20 references. 


52294 Recycling of glass. Willerup, O.H. (Pollution Control 
Ltd., Copenhagen). Conserv. Recycl.; 1: No. 1, 149-159(1976). 
Household refuse oy contains 5 to 10 percent of glass. 
Per capita production of refuse in Denmark is about 300 kg per 
annum of which an unusually low percentage comprises beer and 
soft drink bottles in a country where the tradition persists of using 
returnable containers. Further, government lation permits brew- 
ers to sell only up to 4 percent of their ~~ consumption in non- 
renewable bottles. The arguments for and against non-returnable 
beverage containers are discussed and a pat ar trend towards 
shorter trippage noted in some countries. The results of a Swedish 
study are reported where the energy consumption is considered in 
respect of a returnable bottle, a non-returnable PVC bottle, a non- 
returnable steel can and a non-returnable glass bottle. The results are 
reported of British, Danish and Swedish test collections of > 
glass and metal. Re-use procedures are described for ectouted gins 


52295 New products from waste. Hens M.E. (Univ. of 
Nottingham, Eng.). Conserv. Recycl.; 1: No. 1, Tol. 166(1976). 

A brief survey is given of the possibilities of using wastes as 
industrial raw materials. wastes ussed include metals, glass, 
polymers, sulfur, and sulfur products from various industrial process- 
es and from municipal wastes. (JSR) 


52296 Solid waste gees = a translation of the mineral waste 
utilization symposia into a college chemistry course. Melford, S.S. 
(DePaul Univ., Chicago). pp 58-60 of In YT y of the fifth 
mineral waste utilization symposium. Aleshin, E. ). Chicago; IIT 
Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr OTe) 

See CONF-7604131—. 

The recovery and utilization of wastes has been used as the 
central theme for the development of a solid wastes chemistry 
course in a liberal arts environmental chemistry program. Much of 
the lecture and laboratory material has been adapted from papers 
given in the four previous mineral waste utilization symposia. 


52297 State and development of waste management. van Wick- 
eren, P. ea Ruhrkohlenbezirk, Essen (Germany, 
F.R.)). Tech. Mitt.; 70: No. 1, 26-35(Jan 1977). (In German). 

4 figs.; 21 refs. 
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Controlled disposal of municipal and industrial waste in cen- 
tral collecting stations, processing plants, and depots is discussed. 
Refuse disposal plants are competition for densely populated areas 
and their surroundings. The importance of environmental protection 
on account of Federal and Laender law on refuse and clean air 
standards is described and technical-economic optimization of cen- 
tral plants and their chances in practice of being realized are consid- 
ered. The significance of recycling for refuse management is dis- 
cussed. 


52298 Metal recovery of cable wastes and lead-acid battery scrap. 
Dismantling of cable wastes and lead-acid battery scrap into their 
material components. Droscha, H. Metall; 31: No. 2, 138-139(Feb 
1977). (In German). 


After fine shredding, worn-out cables can be disassembled 
into their component materials, either by a dry F enon of gravity 

tion in a flow bed or by a wet process of flotation. By means 
of flotation and subsequent addition of reagents to the suspension, 
lead ores, zinc ores, and pyrites, for example, can also be separated 
via modification of the pH-value. By means of various separation 
processes - such as shredding, gravity separation, magnetic separa- 
tion - it is now also possible to reprocess storage-battery scrap, with 
the result that the component materials are recovered and the 
problem of refuse disposal is reduced. 


52299 State of the art of smelting lead-acid battery scrap. Melin, 
A. Metall; 31: No. 2, 133-138(Feb 1977). (In German). 

7 figs.; 2 tabs.; 8 refs. 

A discussion is given of the economic importance of lead 
recovery and of scrap recycling in the battery industry. Various 
possibiliies of processing battery scrap, either by direct smelting or 
by smelting ater ton are discussed, and the BBU, the Stol- 
berger, and the Tonnolli methods are compared 


EDUCATION 
REFER ALSO TO CITATION(S) 51971 


52300 (PB—264162) Survey of driver aid devices for improved 
fuel economy. Interim report Jul-Oct 75. Hinton, M.G.; Forrest, L.; 
Duclos, D.P.; Davey, T.H.; Sheahan, R.R. (Aerospace Corp., El 
Segundo, Calif. (USA). Environment and Energy Conservation 
Div.). Nov 1976. Contract F04701-75-C-0076. 158p. NTIS, PC A08/ 
MF AOl. 

This report presents a brief summarization of available infor- 
mation pertaining to devices offered to aid the driver in improving 
his driving habits in order to reduce fuel consumption. Principal 
emphasis is placed on characterizing the available devices in terms of 
their features and operating principles. When appropriate, possible 
side effects (e.g., safety considerations) occasioned by the use of such 
devices are ¢ The available fuel economy test data for 
drivers who had received training only (no auxiliary or aid devices) 
are reviewed for comparison purposes. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


52301 (CONF-740215—P1, pp 5p, Paper, 7403) Mass transit. 
Rickles, R.N. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

The state of transportation is critical to the state of our cities. 
Without adequate, safe and clean transportation, our cities will never 
be adequate, or safe, or clean. At present, changes that are taking 
place in our cities are not accompanied by any conscious rationale or 

planned effort to adjust transportation capabilities. Traffic is simply 
wed to get worse, motorists are inconvenienced, transit riders 
suffer and are overcome. Everyone experiences the 
consequences of building apartments, offices and other traffic gener- 
ators without simultaneously planning for the movement of the 
traffic. An adequate system of transportation must take into account 
pop a SE Oi NS SEE cate, Se See Cer Ne eis 
of automobile and public transit in supplying a balanced system, and 
the extent to which land use arrangements are designed to facilitate 
mobility. What is needed is: (1) easy access to all parts of the city; (2) 
page opted mage peer Say deren reg ublic transportation; (3) 
hiya Ke dag Pow mpg f (4) use of the automobile 

Ve flexibility in 
transportation 


wilow fe change) on safe my h 1 = 
w for c t is safe non-pollu 
and (7) freedom of movement for es 





NOV. 15, 1977 


52302 (CONF-740215—P1, pp 6p, Paper 7438) U.S. Department 
of Transportation: remarks by Under Secretary of Transportation. 
Barnum, J.W. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

Some observations are made on the energy shortage ard the 
Opportunities it affords the automotive industry. A few of the 
Department of Transportation's energy-related projects underway or 
on the drawing boards are discussed, and the role of the electric 
vehicle industry in aiding the future transportation needs of the 
Nation is considered. 


52303 (DOT-TST—77-40) Manpower analysis in transportation 
safety. Final report. Bauer, C.S.; Bowden, H.M.; Colford, C.A.; 
DeFilipps, P.J.; Dennis, J.D.; Ehlert, A.K.; Popkin, H.A.; Schrader, 
G.F.; Smith, Q.N. (Florida Technological Univ., Orlando (USA). 
Transportation Systems Inst.). May 1977. vp. NTIS. 

The project described provides a manpower review of nation- 
al, state and local needs for safety skills, and projects future manning 
levels for transportation safety personnel in both the public and 
private sectors. Survey information revealed that there are currently 
approximately 121,000 persons employed directly in transportation 
safety occupations within the air carrier, highway and traffic safety, 
motor carrier, pipeline, rail carrier, and marine carrier transportation 
industry groups. The projected need for 1980 is over 145,000 of 
which over 80 percent will be in highway safety. An analysis of 
transportation tasks is included, and shows ten general categories 
about which the majority of safety activities are focused. A skills 
analysis shows a generally high level of educational background and 
several years of experience are required for most transportation 
safety jobs. An overall review of safety programs in the transporta- 
tion industry is included, together with chapters on the individuai 
transportation modes. 


INTERNAL COMBUSTION ENGINES 


52304 Free-piston heat engine. Jarret, J.H.; Jarret, J.M.B. 
German{(FRG) Patent 2,365,470/A/. 27 Mar 1975. 15p. (In German). 
1 fig. Addition to P2307760.3. 
A free-piston heat engine is described which has a device for 
making up for leakages which in turn improves the vibrations of the 
free-pistons. This promotes the efficiency of the whole engine. 


52305 Method for the recovery of sensible heat of waste water of 

particularly of domestic buildings and equipment for applica- 
tion of the method. Lamb, R.; Lamb, E. German(FRG) Patent 
2,420,867/A/. 20 Nov 1975. 13p. (In German). 


1 fig. 

In the method described, the rough thick matter is removed 
from the waste water prior to its entering the heat exchanger zone. 
The heat exchange with the fresh water takes place in the counter- 
current process. The residual heat remaining in the waste water after 
the heat exchange is drawn off in a second zone in which the water 
is led to a water pump. 


52306 Fuel atomizing device. Hoots, R.G. US Patent 4,024,849. 
24 May 1977. Filed date 18 Mar 1974. 6p. 

A device for atomizing liquid foel charges is described that 
includes a support member having at least one frusto-conical bore 
formed therethrough. A grid is disposed within the bore to break 
down liquid fuel into minute mist particles. The device further 
includes a recirculation system for drawing off excess mist present in 
the bore. The device is particularly adapted for use in internal 
combustion engines. 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 52398 


52307 (NP—22170) Naval Academy heat balanced engine 
(NAHBE). Blaser, R.; Pouring, A.; Keating, E.; Rankin, B. (United 
States Naval Academy, Annapolis, Md.). Jun 1976. vp. Academy, 
Annapolis, MD. 

The heat balanced or combined cycle engine with time de- 
pendent combustion sustained by two chamber geometry was dem- 
onstrated experimentally. The theoretical basis and hardware for 
achieving the cycle are described. Evidence of time dependent heat 
addition is given where combustion creates pressure waves sustained 
by pressure exchange between two chambers.The basic cycle and 
— characteristics are reviewed and experimental perfor- 
mance of CFR and glass-walled engines are compared to the OTTO 
engine. Open throttle and throttled engine results are given. Prelimi- 
nary results on parametric variation o ine variables, compression 
ignition behavior are reported. Improvements in thermal efficiency 
over the OTTO engine in excess of 45 percent are demonstrated in 
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some operating regimes. Considerable reduction in peak pressure and 
exhaust emission are also demonstrated. 


52308 (UCRL—78925) Theoretical study of flame propagation 
through stratified media. Westbrook, C.K.; Chang, J.S. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Feb 1977. 
Contract W-7405-ENG-48. 36p. (CONF-770351—1). Dep. NTIS, 
PC A03/MF AOl1. 

From Spring technical meeting of the Combustion Institute - 
central states section; Cleveland, Ohio, United States of America 
(USA) (28 Mar 1977). 

The potential benefits of a stratified charge distribution in 
internal combustion engines have been known for some time. The 
capacity to increase overall fuel economy and simultaneously reduce 
pollutant emissions make the concept extremely attractive. Unfortu- 
nately, engines designed to operate under stratified charge condi- 
tions have not been able to realize these a fully. Detailed 
study of the physical processes involved is to understand 
why the stratified charge concept has not performed as well as 
expected and to indicate areas in which improvements may be made. 
An important part of the overall shgniodt. system is the manner in 
which the reaction zone and the fluid motion in the combustion 
chamber interact. Results of calculations performed with a numerical 
model developed expressly for combustion problems are described. 
The model for the fluid mechanics uses a fully implicit one-dimen- 
sional Eulerian difference scheme in which the equations of continu- 
ity, momentum and energy conservation, and chemical a trans- 
port are all fully coupled and solved simultaneously. chemical 
kinetics submodel uses either a global reaction rate mechanism or a 
detailed multi-reaction, multi-species mechanism. The fuel used in 
these calculations was methane, chosen primarily because the de- 
tailed reaction mechanism for methane combustion is much better 
understood than that of more complicated hydrocarbon fuels. The 
qualitative features of the interaction between the fluid dynamics and 
the detailed chemical kinetics are illustrated effectively with the 
mechanism chosen, which includes 20 chemical species and 55 
reactions. The extent to which the flame speed, heat release, and 
other quantities of interest could be described by a global reaction 
mechanism was also investigated. 


52309 (UCRL—79580) Bulk quenching of hydrocarbon oxidation 
in an expanding com! chamber. Smith, O.I.; Westbrook, C.K.; 
Sawyer, R.F. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). May 1977. Contract W-7405-ENG-48. 49p. (CONF- 
770561—1). Dep. NTIS, PC A03/MF AOI. 

From Technical meeting of the Canadian Section of the 
Combustion Institute; Banff, Canada (26 May 1977). 

The propagation of premixed methane-air flames was investi- 
gated in an enclosure designed to simulate conditions encountered in 
an internal combustion engine. The apparatus provides full optical 
access to the combustion process. Flame speeds are extracted from 
high speed schlieren motion pictures of the combustion 
Cases involving flame yy in constant and i 
volume ducts are analyzed for a range of reactant mixtures from 
stoichiometric to the lean flammability limit. Emphasis is placed on 
experimental conditions where incomplete hydrocarbon combustion 
in the bulk gas (as opposed to the thermal boundary layer) due to 
quenching of hydrocarbon oxidation reactions by volume expansion 
is observed. At a fully compressed pressure and tem of 1 atm 
and 300 K, quenching is cane over the equivalence ratio 
0.623 less than or equal to phi less than or equal to 0.654 in 8.57 fo 
expansion at a speed equivalent to approximately 1250 . Results 
of one dimensional modeling of the combustion process for a phi = 
0.86 mixture over a wide range of expansion rates is presented. 
Identification of the limiting chemical kinetic processes responsible 
for the quenching of hydrocarbon oxidation is sought. 


DIESEL 
REFER ALSO TO CITATION(S) 51425, 51439 


52310 Quick running diesel engine for passenger 

Moss, H.W.; Downs, D. (Ricardo and Co. Engineers (1927) Ltd., 
Shoreham-by-Sea (UK)). Motortech. Z.; 36: No. 12, 336(Dec 1975). 
(In German). 

2 figs.; 1 tab. 

Fast-running diesel engines are increasingly being used for 
cars. The advantages and features of diesel engines are discussed, 
including the low fuel consumption in the underload section (com- 
pared to Otto engines). The exhaust gas emission values are below 
those specified for 1980 in the USA without additional measures, 
also without increased fuel consumption. Exhaust gas recycling may 
be required however, for further reduction of the nitrogen oxide 
emission. An increase of the diesel drive for automobiles for engines 
upto 60 kW power is expected. A table gives information on the 
present status of diesel engines. 
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§2311 Equipment and method . Mel- 


for starting a supercharger. 
chior, J. (to Ministere des Armees). German(FRG) Patent 2,404,648/ 
B/. 28 Oct 1976. 8p. (In German). 
4 


Equipment for starting a waste gas turbo supercharger is 
described, which makes it possible to carry out the starting process 
from rest via an acceleration stage to independent 0; ion of a 
fuelled engine so that the starting process can be carried out using 
stored energy and/or an output which is appreciably less than that 
previously required. The starting process can be carried out without 
complicated mechanical arrangements, such as, for example, a cou- 
pling, and without the provision of an electric motor for starting the 
waste gas turbo supercharger. 


52312 Diesel engines with characteristics similar to those of Otto 


engines. Economical, light and powerful - old prejudices are removed. 
von Fersen, O. VDI (Ver. Dtsch. Ing.) Nachr.; 3: No. 48, 10(Dec 
1976). (in German). 

With figs. 

A report is given on the development of a diesel motor at 
Volkswagen AG. It is shown that the present disadvantages of the 
diesel engine, such as large weight, low specific capacity, and 
sluggish response to acceleration, can be — reduced. The newly 
developed VW diesel has a liter capacity like the 1.5 liter VW engine 
and is only 5 kg heavier than the same capacity Otto engine from 
which it was derived. The diesel engine can hardly be distinguished 
from an Otto engine regarding its driving properties. 


52313 Gas emissions and fuel economy of the light duty diesel 
truck. Fairweather, R.G. Warrendale, PA; Society of Automotive 
Engineers (1977). 11p. (CONF-770205—78). 

From Conference of the SAE International Automotive En- 
gineering Pa and Exposition; Detroit, Michigan, United States 
of America (USA) (28 Feb 1977). 
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EXTERNAL COMBUSTION ENGINES 


52317 Power plants. Joynes, B.; Bainbridge, W.N. (to Auto- 
motive Products Co. Ltd.). US Patent 4,020,635. 3 May 1977. 
Priority date 20 May 1974, United Kingdom of Great Britain and 
Northern Ireland (UK). 8p. 

A power plant is described comprising combustion means for 
generating heat for use in a power plant with at least two hot gas 
engines, comprising first and second working fluid spaces, recipro- 
cating means for varying the volume of working fluid spaces, 
heating means adjacent the first working fluid space, a source of 
cooling fluid, first conduit means connecting the source of cooling 
fluid and the cooling means to convey cooling fluid from the source 
of cooling fluid to the cooling means to cook working fluid in the 
second working fluid space and means for conveying the products of 
combustion from the combustion means to the heating means to heat 
working fluid in the first working fluid space; second conduit means 
in communication with the cooling means one the hot gas engine and 
the combustion means to convey cooling fluid from the cooling 
means of the one hot gas engine to the combustion means for 
opin ape in combustion therein, the cooling means of the second 

Oot gas engine being ind dent of the combustion means; and heat 
exchange means for transferring heat from cooling fluid fed from the 
cooling means of the one hot - engine to the combustion means 
wherein, in operation of the plant, the cooling fluid fed from the 
cooling means of the one hot gas engine to the combustion means 
has had its physical state changed by heat which it absorbed in the 
cooling means of the one hot gas engine. 


52318 Isothermal open cycle thermodynamic engine and method. 
Schneider, R.N. (to Cryo-Power, Inc.). US Patent 4,023,366. 17 Mav 
1977. Filed date 26 Sep 1975. 16p. 

A description is given of a pollution-free thermodynamic 





A computer program is used to predict the effect of 
emissions, vehicle gearing, test weight and driving technique on light 
duty diesel truck emissions levels. The predictions are correlated 
with actual tests and the vulnerability of using steady state instead of 
instantaneous emission data studied. An outline of the development 
of an engine to meet the latest E.P.A. emission level requirement is 
given. It is concluded that the degree of emissions control required 
of an engine in order to meet specified legislation depends signifi- 
cantly on whether that engine is to be installed in a truck or a car. 


52314 Two-stroke cycle diesel engine fuel economy improvement 
and emission reduction. Pearce, J.F.; Hames, R.J.; Merrion, D.F. 
Warrendale, PA; Society of Automotive Engineers (1977). 10p. 
(CONF-770205—79). 

vn ee the SAE International oye En- 
gineerin, n, and Exposition; Detroit, Michigan, United States 
of hae (USA) (28 Feb 1977). 

The 8V-71 TAE engine was developed to provide improved 
fuel economy and reduced emissions. The effects of turbocharger- 
blower matching, air “eg - cooling, and combustion system design 
changes are presented. Steady state smoke reductions achieved 
through improved air utilization are compared with improvements in 
transient smoke on the Federal smoke test cycle. 


TURBINE 

52315 (COO—2749-14) Baseline Gas Turbine Development Pro- 
gram. Fourteenth quarterly progress . Schmidt, F.W.; W: 4 
C.E. (Chrysler Corp., Detroit, Mich. (USA)). 30 Apr 1976. Contract 
EY-76-C-02-2749. 239p. Dep. NTIS, PC Al1/MF AO. 

Progress is — for a Baseline Gas Turbine Development 
Program sponsored by the Heat Engine Systems Branch, Division of 
bese ge st Energy Conservation (TEC) of the Energy Research 
and oe Administration (ERDA). Structurally, this pro- 
gram is up of three parts: (1) documentation of the existing 
automotive gas turbine state-of-the-art; (2) conduction of an exten- 
sive component improvement program; and (3) utilization of the 
improvements in the design, and building of an Upgraded Engine 
capable of demonstrating program goals. 

52316 Regenerative heat exchanger for gas turbines. Sakaki, Y. 
(to Nissan Motor Co. Ltd., Yokohama (Japan)). German(FRG) 
Patent —- 9 Dec 1976. 4p. (In German). 

5 figs. 

The device is a regenerative heat exchanger for gas turbines. 
The heat exchanger has a circulating disk-shaped matrix with a 
central opening w a shaft is led through. The construction of the 
shaft according to the device serves to largely avoid the transmission 
of — Furthermore the spring elements are protected against too 
muc. t. 


ROTARY 
REFER ALSO TO CITATION(S) 52403 


gine system and method for converting thermal potential energy 
to useful mechanical energy employing an isothermal or quasi- 
isothermal primary working fluid thermodynamic expansion cycle. 
A relatively cold primary working fluid is conducted from a low 
temperature storage tank, through a plurality of engine stages each 
comprising a heat exchanger and an expansion engine operated on an 
isothe: or quasi-isothermal expansion cycle, and finally exhaust- 
ed. A relatively warm secondary fluid is circulated through the 
engine stages to provide a heat input. The engine stages are connect- 
ed to the primary working fluid path in mate to operate on a first 
isothe expansion cycle; the engine stages are cascaded to oper- 
ate on a second serial isothermal expansion cycle. A plurality of 
preliminary heat exchangers in the primary fluid loop enable oper- 
ation of the engine system on an alternate quasi-isothermal cycle in 
which the primary working fluid is cycled a plurality of times in a 
closed loop to improve the energy conversion efficiency of the 
system. 


STIRLING CYCLE 


52319 Spherical Stirling engine. Redshaw, C.G. US Patent 
4,031,703. 28 Jun 1977. Filed date 18 Jun 1976. 12p. 

A Stirling cycle engine utilizing internal heat exchangers and 
heat regenerators is described. The engine is comprised of two 
wedge-sha spherical sectors connected by a disk-like universal 
type coupling within a spherical housing to form four separate 
chambers. One sector is fixed relative to the housing while the other 
sector is nutated about the center of the assembly to vary the relative 
displacement of the chambers. The sectors, which are covered with 
heat conducting fins, serve as heat exchangers to transfer heat to or 
from a working fluid contained within the chambers. The coupling 
disk has two oe — sectors mounted on each side, 
which are also cov with fins complementary to the heat ex- 
changer sectors, and which contain passageways to connect the 
chambers on opposite sides to form two interconnected pair. The 
coupling sectors serve as heat regenerators to transfer heat to and 
from the working fluid as it is transferred from one interconnected 
chamber to the other. 


RANKINE CYCLE 


52320 Steam engine for a motor vehicle. Izumi, H. (to Nissan 
Motor Co., Ltd.). US Patent 4,023,367. 17 May 1977. Priority date 
27 Jan 1975, Japan. 4p. 

A steam tor is operated by heat generated by combus- 
tion of fuel, supplies steam to an expander. An auxiliary con- 
denser transfers some of the heat remaining in the steam from the 
expander to air used for burning the fuel. 


ELECTRIC-POWERED SYSTEMS 


REFER ALSO TO CITATION(S) 51965, 52402, 52403, 52405 
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§2321 (CONF-740215—P1) Proceedings of the third internation- 
al electric vehicle jum. (Electric Vehicle Council, New York 
(USA)). 1974. 675p. Dep. NTIS, PC A99/MF AOI. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

Forty-two papers are included in Volume I of the preceedings 
of the Third International Electric Vehicle symposium. Topics cov- 
ered are: (1) passenger cars; (2) off-the-road vehicles; QO wer 
sources; (4) transportation systems; (5) commercial delivery vehicles; 
and (6) vehicle components. A separate abstract was prepared for 
each of 39 papers for ERDA Energy Research Abstracts (ERA). 
For abstracts of the remaining 3 papers see CONF-740215 in the 
Report Number Index. (PMA) 


52322 (CONF-740215—P1, pp 6p, Paper 7401) Opening com- 
ments: third international electric vehicle symposium. Young, H.J. 
(Electric Vehicle Council, Washington, DC). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

Opening comments are given for a three day symposium co- 
sponsored by the International Union of Producers and Distributors 
of Electrical Energy, the distinguished association of European 
electricity suppliers. A brief outline of the program and a few 
procedural announcements are presented. 


52323 (CONF-740215—P1, pp 7p, Paper 7402) Future won't 
wait. Weller, R.A. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

A brief history and a review of the current status of electric- 
powered vehicles is given. The following would help to increase the 
potential of electric propulsion: (1) more rapid development of plant, 
equipment and processes to more-effectively utilize coal and urani- 
um resources in power generation and distibution; (2) a battery 
technology breakthrough which will provide mobile dc power at a 
reasonable cost and lighter weight; (3) a reconsideration by regula- 
tory agencies of some of the requirements which now limit broader 
use of electric vehicles on our city streets; and (4) stimulation by the 
Federal Government of private investment in transportation technol- 
ogies and products (tax incentive). 


52324 (CONF-740215S—P1, pp ilp, Paper 7405) Battery 
manufacture’s point of view. David, E.E. Jr. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

The challenge a battery manufacturer must accept and the 
responsibility he must assume if electric vehicles are to compete 
successfully with internal combustion engine vehicles are discussed. 
An assessment of new, high-energy density batteries for electric 
vehicle a is given, and when they will become commer- 
cially available is discussed. Batteries, electrical systems, and vehicle 
manufacturers’ interactions with mass merchandisers and the electric 
utility industry to make vehicles successful commercial realities are 
described. 


§2325 (CONF-740215—P1, pp 13p, Paper 7406) Individual and 
urban tion. McClure, J.A. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

Electric vehicles cannot solve the immediate energy short- 
ages facing private transportation. But, electric vehicles are a step in 
the right direction. Instead of telling the commuter or the housewife 
that they have to give up their gasoline-powered automobile, and 
rely on mass transit, there is an alternative form of transportation—a 
form which does not emit pollution, either air or noise, and does not 
consume precious petroleum supplies. Instead, it is a form which can 
help maintain the degree of personal freedom which the individual 
now experiences, whether it involves where to work, where to shop, 
or even where to live. There are, of course, some modern planners 
who express concern at this freedom—freedom which allows a 
family to choose a house instead of an apartment, for instance—but 
history has shown that the mistakes made by individuals planning 
their own lives are never as horrendous as the mistakes made by the 
government planners. For that reason alone, continued effort on 
electric vehicle development is justified—to help ensure that future 
generations will enjoy the dual benefits of a better environment and 
the freedom of mobility. 


52326 (CONF-740215—P1, pp 23p, Paper 7407) Electric vehicle 
in Belgium: attitude of insurance companies; how public authorities tax 
it. Dansaert, R.; Jacques, L. 1974. 
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From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

There is an insurance obligation for civil liability for all 
automotive vehicles, whether electric or otherwise, traveling on 
public highways. The insurance companies specify premiums for 
electric vehicles based on a comparison of the concept of actual 
power of these new vehicles with the piston displacement of corre- 
sponding traditional vehicles. The Ministerial ree of 14 May 
1971 specifies for certain categories of vehicles a rate structure set 
with reference to the actual — expressed in kW or in hp whi 
will simplify computation of the premium for electric vehicles. On 
the subject of the highway tax, Tax Administration sets up the 
taxable power in hp using the formula: P = 0.0012 n e i in which: P 
= power assessable in hp, n = number of elements, e = mean 
electromotive force at the i of an element in customary 
operating mode, in volts, and i = mean intensity of the current in the 
same operating mode, in am; The rates of the value added tax 
(VAT) for automotive vehicles whether electric or otherwise are 18 
or 25% depending on the categories to which they belong. 


52327 (CONF-740215—P1, pp 20p, Paper 7408) Creating a mul- 
tilingual dicti in four languages, in connection with the ‘'thesau- 
rus” relating to electric vehicles and its with 


concordance the universal 

decimal classification. Salmon, G.; Dieudonne, J. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

A method of filing documents eons | a thesaurus is described. 
The multilingual dictionary (French, Dutch, English and German) is 
an alphabetical listing coordinated with a universal decimal classifi- 
cation system. Three arrow diagrams indicating generic levels of 
electric vehicle propulsion, various models, and energy sources are 
given. The thesaurus will be used for document searching and for 
selective dissemination of information. 


52328 (CONF-740215—P1, pp 11p, Paper 7410) Electric vehicle 
propulsion systems in terms of energy economy and ecology. Mueller, 
H.G. (Rheinisch-Westfaelisches Elektrizitaetswerk Ag, Essen). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

World-wide shortages, declining availability, and rising prices 
are expected to characterize future world oil supplies, impairing 
area-orientated individual transport systems which exclusive- 
ly on petroleum derivates. Electric energy can be generated from 
many different primary energy sources, among which non-polluting 
nuclear energy will gain increasingly in importance in future. Elec- 
tric power meets all conceivable requirements of environmental 
protection, and is therefore particularly suitable as a traction or 
propulsion energy source in road transport. Electromobiles and their 
propulsion and control components can be composed of modules 
developed by related techno! — and can assume many transport 
functions, especially in the t patterns of conurbations. Major 
development tasks exist for the storage of electric energy and for 
suitable supply and service infrastructure. Standards technical 
specifications have to be developed rapidly, and they must be based 
on empirical values derived from major model experiments and tests. 
Such major test projects require both close cooperation between 
government authorities, industry and science and generous promo- 
tion by subsidies from public funds. 


52329 (CONF-740215—P1, pp 15p, Paper 7411) Supply of pro- 
pulsion energy to electrically vehicles and its in 
the load curves of public utilities. Oehms, K.J. (Rheinisch-Westfae- 
lisches Elektrizitaetswerk AG, Essen); Busch, H. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

Electric power, which can be generated from many different 
sources of primary energy, has well proved its merits as a medium of 
energy easy to distribute while not aap the environment for 
many applications, and will have to be made available increasingly 


also for the supply of electric road vehicles during the eighties. As is 


the case with other t of equipment, the operating characteristics 
of electric road vehicles as well as the geographic and time pattern 
of their energy demand to be covered by supply facilities will have 
to be studied in order to develop a for a practical incorpora- 
tion of the new consumers in the load potential of supply networks. 
By an optimum design and organization of the ov infrastructure 
for the supply of electric road vehicles, which can be achieved by 
several methods to be tested in large-scale type experiments for their 
relative merits, the total costs for this type of propulsion energy can 
be reduced to a minimum. 
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52330 (CONF-740215—P1, pp 13p, Paper 7412) Contribution of 
— vehicles to the protection of the environment. Antoine, S. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

A discussion is given of the advantages of electric-powered 
vehicles with t to urban air pollution and traffic noise. The 
role of public authorities in promoting and regulating electric vehi- 
cle ry) is outlined, and socio-economic factors are considered. 


(PMA 


§2331 (CONF-740215—P1, pp 24p, Paper 7415) Research for an 
electric city car. Brusaglino, G. (Technological Research Center, 
Turin). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

A research program to design and test a two-seat electric- 
powered car for city use is described. The electrical equipment 
design concepts are discussed, and the operation of the control 
system is described. On a level road, the test vehicle attains a 
maximum speed of 80 km/hr and an acceleration of 0 to 50 km/hr in 
9 s. The established testing program is outlined. (PMA) 


52332 (CONF-740215—P1, pp 3p, Paper 7417) Regulation as- 
pects of electric vehicle development. Gauvin, B. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 
On the regulation level, there is no problem for electric 
vehicles other than that ba cars. On the other hand, private 
cars are at present subjected to Draconian safety rules, the severity 
of which can only increase with time. In particular, these rules 
involve frontal impact tests inst collision wall at a speed of 50 
kms/hr. The application of th rules to electric vehicles would 
lead to a great reinforcement of the structure necessary to absorb the 
additional kinetic energy caused by the weight of the storage batter- 
ies. In addition, these safety regulations are p in function of 
the gravity of real accidents and it would be logical to apply less 


strict rules, particularly concerning impact speed, to vehicles for 


which risks of collision at high — are —— null in urban 
electric ve! 


milieu. The development of icle seems to be condi- 
tioned by an administrative compensation of their economic handi- 
cap and by liberalization of certain safety regulations. 


52333 (CONF-740215—P1, pp 41p, Paper 7418) Theoretical ap- 
proach to electric battery vehicle performance. Walz, A.H. (Tech- 
nische Univ., Berlin). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

The mechanics of vehicles of any kind (including electric) are 
already developed as far as forces, powers, and energy required at 
the wheels are concerned. A brief statement of related results is 
given. The special feature of low battery energy density and corre- 
sponding high ratio of battery weight to total vehicle weight is 
— by - — set of ao describing the efficiency 

ior of the electric components (battery, motor, and speed 
control). Thus, a useful theoretical basis for numerical design opti- 
mization at given requirements of performance is established. 


52334 (CONF-740215—P1, 20p 
cute cuentas in-cleahiy vette Geekens U. (Gesellschaft 
fuer Elektrischen Strassenverkehr m.b.H., Duesseldorf). 1974. 


From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

Apart from air resistance and rolling resistance caused by the 
vehicle, the load exerted on the sto and the operating 
range of electric vehicles are substantially influenced by the efficien- 
cy of its propulsion system. A method is described for the represen- 
tation of a —— system by an electric Equivalent Circuit 
Diagram (ECD), where mechanical quantities can be transformed 
into electrical quantities. From the equivalent circuit diagram, a 
system of equations can be derived which will permit a consistent 
mathematical treatment of propulsion systems for any ent 
of combination of propulsion components for the purpose of deter- 
mining the losses arising in such systems. This method permits the 
optimization of propulsion systems relating to the design dimension- 
a their Ss components by means of computer programs. 

example of one electric vehicle, the propulsion system of which 
is a separately excited dc unit with electronic control, is used to 
develop one such equivalent circuit diagram. Accordingly, the loss 
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and efficiency values were calculated for the entire operating range 
of such system. The comparison with results of practical measure- 
ments shows very good corroboration. In conclusion, a few further 
possibilities are discussed for the improvement of propulsion efficien- 
cy. A consistent application of all know-how will permit an increase 
of operating ranges by up to 25% merely by reducing losses in the 
propulsion system. 


52335 (CONF-740215—P1, pp 20p, Paper 7421) How to convert 
petrol-cars into electric cars. Sandelowsky, S. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

Gasoline cars and vehicles used in innertown-traffic, where 
s is limited and daily range is low can easily be produced as 
electric cars and vehicles without considerable increase of costs. 
Starting with a discussion of general conditions for innertown traffic, 
(i.e. acceleration, security, costs, maintenance, economy) details such 
as power, driving system, fuel consumption and general performance 
are discussed. Features and performance of electric motors are 
discussed with regard to different design, especially the current 
consumption for certain traffic situations. The battery problem, 
typical battery ‘ormance, and electric driving systems are consid- 
ered, and 5; control, how it is done now and how it should be 
made for reasons of economy and for suitable conversion solutions, 
is described. Examples of converted vehicles and of costs and weight 
are presented. 


52336 (CONF-740215—P1, pp 5p, Paper 7422) Description of a 
potential-market study and of advantages for the collectivity of a 
private car adapted to urban traffic (VPU). Halpern-Herla, M. (Trans- 
port Research Inst., Arcueil, France). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

An evaluation is given of the potential market of electric cars 
(VPUs) as a function of customer cost (broken down into fixed 
annual price and price per kilometer). The real costs of VPUs 
(annual and kilometric) are also evaluated. VPUs produce nuisance 
characteristics (noise, pollution, traffic hindrances, parking) different 
from those caused by present day vehicles. Nuisance levels for 
VPUs are estimated and are evaluated in monetary units. The effect 
of VPUs on safety is also studied. 


52337 (CONF-740215—P1, pp 15p, Paper 7423) Economics: key 
word in electric lift truck development. Aaron, J.R. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

It is not likely that a major breakthrough in battery energy 
will occur soon. That consequence is only likely with new discover- 
ies in materials, and the cost/value of those being explored doesn’t 
make them look promising. Some modest gains will still be made in 
lead acid combinations, but nothing like the significant savings of the 
= decade and a half. Look for much of the improvement to come 

rom such maintenance improvements as sealed cells, better packag- 
ing, and improved charging rates. Controls will continue to be 
pe with extended control envelopes, more easily serviced pack- 
ages. More trouble-shooting aids, made practical by integrated cir- 
cuits, are likely. Hydraulics should be considerably improved, with 
greatly enhanced efficiency in power steering and hoist systems for 
better energy utilization. One can expect greater use of permanent 
magnet motors, first on low horsepower applications such as power 
steering, then moving into smaller vehicle traction and hoist systems. 
The trend toward er voltages will continue. The zero-mainte- 
nance machine is unlikely, but electric vehicles will be most likely to 
approach this ultimate. The economics of internal combustion lift 
trucks versus electrics for the long term is a very cloudy issue. Much 
will depend, of course, on the availability of petroleum products, and 
the form of more likely to be available at reasonable costs. 
However, a y likely prediction is that the population of electric 
counterbalanced lift trucks will increase substantially. 


52338 (CONF-740215—P1, pp 6p, Paper 7424) Electric vehicle: 
a marketing man’s forecast. Border, V.E. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In i of the third international electric vehicle 


symposium. 

A discussion is given of market testing of a cordless electric 
lawn mower and the implications of the test results with respect to 
electric-powered automobiles. The market tests showed that empha- 
sis on mowers limitations during selling was necessary for 
consumer acceptance. It is felt that there exists a small, specialized 
segment of the market that will accept the performance of the 
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electric vehicle, honestly stated, and continue to be happy with it. 
(PMA) 


52339 (CONF-740215—P1, pp 21p, Paper 7426) Industrial 
trucks: 2 status report on electrics in Europe. Gribble, D.C. (Lead 
Development Association, London). 1974. 
rom 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 
In Proceedings of the third international electric vehicle 
symposium. 

__ Battery-powered trucks have come under intense selling com- 
petition from diesels all over Europe. One reason is that diesel oil has 
been cheaper as a fuel than battery power, but this is likely to be 
reversed in favor of electrics when the new oil prices take effect. 
Developments in self-compensating chargers and easier-to-service 
truck controllers are designed to make electrics even simpler to 
operate while improving flexibility. The user of trucks, who the 
last say, has fully endorsed the innovations of recent years and is still 
very battery minded. The outlook, therefore, remains good for 
electrics and battery power. 


52340 (CONF-740215—P1, pp 14p, Paper 7427) Care and main- 
tenance of electric vehicles. Schultz, GV. 1974. 

From 3. irternational electric vehicle symposium; Washing- 
ton, District of C..umbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

A discussion is given of maintenance costs and procedures for 
electric lift trucks or individual vehicles, and these are compared to 
gasoline-powered vehicles. Electronic test facilities, battery charging 
and battery acid loss are considered, and tables of ownership and 
maintenance costs and a recommended schedule of maintenance are 
included. (PMA) 


52341 (CONF-740215—P1, pp 6p, Paper 7428) Development of 
a emical power sources for electric vehicles. George, J.H.B. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

An overview of the rather complicated and somewhat frus- 
trating field of research into electrochemical power sources for 
electric vehicles is presented. The long-term outlook for battery- 
powered electric vehicles has, of course, been improved consider- 
ably by the recent events: because they use a universal fuel, electric- 
ity, derived from a great variety of primary energy sources, which in 
their diversity provide some assurance of continuity in supply; and 
because the performance and economic advantages of conventional- 
ly-powered vehicles, hitherto overwhelmingly superior to electrics 
in all except special situations, are now being eroded by a number of 
factors, some related to the increased cost of energy, and others to 
environmental clean-up, which have every ap ce of being 
permanent. It seems unlikely, however, that self-propelled electric 
vehicles will ever achieve more than secondary importance in our 
total transportation system without the development of greatly im- 
proved power sources. Approaches to improving electrochemical 
power sources and their present state of development are reviewed. 


§2342 (CONF-740215—P1, pp 20p, Paper 7429) New lead—acid 
batteries for electric vehicles and approach to their evaluation method. 
Kamada, K.; Okazaki, I.; Takagaki, T. (Japan Storage Battery Co., 
Ltd., Kyoto). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

New lead-acid batteries for electric vehicles were developed, 
and a new approach for evaluating battery performance for electric 
vehicle was developed. Lead-acid batteries were evaluated by the 
pattern discharge, instead of the actual running test, in order to 
examine their performance necessary for electric vehicle propulsion. 
In this case, peak current and temperature are very important 
factors. Peak current is seriously related to the design of electric 
vehicle and temperature is related to the practical service condition. 
The overlap of a low temperature and a large peak current is the 
worst condition for the electric vehicles driven by the lead-acid 
batteries. An evaluation method is proposed for lead-acid batteries 
for electric vehicles. 


52343 (CONF-740215—P1, pp 21p, Paper 7432) Performance of 
zinc chloride batteries. Symons, P.C. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

The requirements for electric storage batteries for urban cars 
are described. The operation of the zinc chloride battery, as envis- 
aged by Energy Development Associates, is discussed for electric 
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vehicles. The ity density of the zinc chloride battery is derived 
and is shown to be independent of discharge rate. The electrochemi- 
cal performance of the battery is described for various electrode 
configurations, end the power for various discharge conditions is 
discussed. The electrode area requirement for an electric urban car is 
related to the capacity density derived earlier. The auxiliary require- 
ments and safety aspects of zinc chloride batteries in electric vehicles 
are discussed and their effect on battery energy density is calculated. 
Finally, the weight of a zinc chloride battery to power an electric 
urban car is derived. It is shown that the battery will have an energy 
density of about 70 watt hours/lb and 3 watt hours/in.* (four hour 
rate) and a peak power density of about 70 watt/lb. The zinc 
chloride battery is thus shown to be a powerful contender for 
electric vehicle traction purposes. 


52344 (CONF-740215—P1, pp 12p, Paper 7433) Tridim Aero- 
train: an economical alternative to urban transportation. in, J. 
(Societe de l’Aerotrain Tour Atlantique, Paris). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

Tridim is a transport system using a track on exclusive right 
of way with broadly two types of applications: (1) urban transporta- 
tion for middle-size cities and large metropolis suburbs; and (2) 
internal distribution within large airports, commercial or business 
centers. In both applications, distances between stations stay around 
a few hundred meters, exceptionally a few kilometers. Thus optimal 
cruising speed generally stands between 40 and 70 km/h, accelera- 
tion performances being often more significant than mere speed. Ani 
experimental Tridim pro is on trial since mid 1973. It is consti- 
tuted by a short track illustrating lay-out difficulties (20 m radius 
bend—10 m curve switch—20% slope) and ‘/s seats test vehicle 
equipped with a simple on-board automatic program. Motors are all 
electric, propulsion using pinions on a rack coated with synthetic 
rubber. The whole prototype insta!lation, including design and test- 
ing, has been carried out ‘vithin a budget of 2.5 MF, an evidence of 
the favorable economics of the system. The main Tridim features are 
detailed (vehicles, track, capacity, and costs). 


52345 (CONF-740215—P1, pp 28p, — 7434) Electrical 
power for tracked levitated vehicles. Novotny, R.A. (Dept. of Trans- 
portation, Washington, DC). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

The Federal Railroad Administration's Office of Research 
Develop- and Demonstrations (ORD and D) has a Tracked Levitat- 
ed Vehicle (TLV) technology program whose objectives are to 
provide technical options which will allow the selection of the most 
efficient and cost effective TLV concepts for consideration by 
transportation planners. TLV’s are a class of vehicles which obtain 
lift from air or magnetic forces rather than through direct contact 
with a guideway surface. The program is structured to evaluate the 
technologies of air cushion levitation and guidance, magnetic levita- 
tion and guidance, propulsion, guideways and associated supporting 
technology. There are three major vehicle activities associated wi 
the TLV project, the Tracked Levitated Research Vehicle, the 
Prototype Trecked Air Cushion Vehicle, and the Tracked Magneti- 
cally Levitated Research Vehicle. Each of these projects is dis- 
cussed, with emphasis on electrical power characteristics. 


52346 (CONF-740215—P1, pp 15p, Paper 7435) Electric propul- 
sion technol for tracked levitated vehicles. Raposa, F.L. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

A discussion is given of the technology of electric propulsion 
as applied to tracked levitated, high s; ground transportation 
vehicles. A brief review of the linear induction motor and its 
associated power meeps is presented. The electric power and 
propulsion systems of selected vehicles currently under development 
and test by the U.S. Department of Transportation are discussed. 


52347 (CONF-740215—P1, pp 18p, Paper 7437) TRANSUR- 
BAN in Toronto: the first new technology transit system in America. 
Ross, S.N. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In ings of the third international electric vehicle 
symposium. 

A discussion is given of TRANSURBAN, a rapid transit 
railway with magnetic levitation. The eight- ger vehicles have 
been tested in Munich since 1971, and there have been no failures or 
accidents. A demonstration — planned for Toronto, will consist 
of two and one-half miles of one-way elevated guideway, four off- 
line stations, fifteen vehicles, and the necessary power and command 
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and control circuits. There will be a maintenance and storage area 
for vehicles. The vehicles will be driven by linear induction motors 
and will employ regenerative braking and emergency friction brak- 
ing. An on-line computer control system will give speed and gee | 
door opening directions, coupling 
switching directions. An on-board unit decodes the Sans 
received and takes the required measures. It acknowledges com- 
mands received and it senses and transmits information on its loca- 
tion, speed, door position and its coupled or uncoupled status. 


52348 (CONF-740215—P1, pp 13p, Paper 7439) U.S. Postal 
Service: Research and Engineering Deets electric vehicle 


“ devel- 
opment and testing program. Makrides, G. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

The current U.S. Postal Service Electric Vehicle Program 
was initiated: (1) to demonstrate that battery-powered electric vehi- 
cles can be used to perform various delivery missions; (2) to support 
the national pro; _— on ecology; and (3) to provide more effective 
fuel allocation. Postal routes for home and business delivery of mail 
and parcels are made to order for electric vehicles. Analysis of 
postal delivery route profiles shows that they consist of; (1) short 
ranges (the national average is 14 miles for 60,000 quarter-ton 
vehicles); (2) moderate s and accelerations; (3) high rate of 
stops per mile with consi le idle time (routes may have as many 
as 30 stops per mile, including scheduled and unscheduled ); 
and (4) closed cycles (where vehicles leave and return to i 
parking areas nightly and remain parked for periods of time 15 
to 18 hours). All these route conditions suit the electric vehicles’ 
capabilities and do not stress greatly their limitations. The U.S. 
Postal Service, Research and Engineering Department, has support- 
ed under contract the design and fabrication of three erent 
designs of quarter-ton capacity electric vehicles. Prototype models 
pans. — in early 1973, and test results for these prototypes are 

ri 


52349 (CONF-740215—P1, pp 16p, Paper 7440) Major factors 
encourage the use of electric vehicles. Long, A.H.; Peterson, C.O.; 
Pittman, G.F. Jr.; Rosey, R. (Westinghouse Electric Corp., Pitts- 
burgh). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

Electrically powered road vehicles of one type or another 

have been around for almost 100 years. In the early 1900's keen 
competition existed between electric, steam, and line powered 
cars. There was both competition on the road and a life and death 
struggle to become the preferred type. Although the gasoline car 
won a clear victory, in the mid-1960's a resurs:ent interest in 
powered road vehicles occurred. Experimental cars were built by 
corporations, schools, and individuals. Races were held, and inten- 
tions to go into production were announced. Despite this activity, an 
electric car business did not develop during the 1960's. Today, 
however, there are several factors influencing the possible wide- 
spread use of electric vehicles in the United States. An assessment is 
given of recent factors that may influence development of electric 
vehicle business over the next decade. The principal factors e: 
a strong and challenging influence are; rai economics; (2) vehicle 
performance; (3) conservation of energy; and (4) environmental 
impact. Of these, economics offers the most compelling reason for 
the replacement of gasoline power by electric power. Indeed, in 
many cases, the influence of other factors will * at its impact felt 
through the medium of economics. 


52350 | eres My, Rh mid Py 18p, Paper 7442) Electric work 
vehicle purchase program. Y: Dicker, A.; Hafer, P.R. 1974. 
From 3. ed a electric Vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 
In Proceedings of the third international electric vehicle 
symposium. 
Progress made in developing and manufacturing the multi- 
work vehicle for the Electric Vehicle Council described. 
presentation consists of three portions, each 
presented by iy speaker. The first discussion incl the 
program in g specifications of the <iiidn cat puenteen et 
the vehicle. The ae wp camer engineering — of the vehicle, 
t ‘ollow- 
pg 3 ee 
achieved at 
The third presentation includes electric vehicle production as 
franchised stocking service dealer ~- « ~ 2. trys 
operational data obtained from vehicle perf 


52351 (CONF-740215—F1, pp 28p, Paper 7443) Technical and 
economic aspects concerning the thee Bn of the self-supporting 
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plastic sandwich to electric transport vehicles. Rasch- 
bichler, H.G. 1974. 


From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

An electric transport vehicle featuring a self-supporting plas- 
tic sandwich chassis was developed, and prototype series we 
eleven such vehicles were built. The ~iieapeaien plastic sand 
chassis is basically distinguished from known superstructures or 
body-work parts of fiberglass-reinforced plastic in that it is self- 
su pte, that is, absorbs all forces acting on the vehicle, while the 
FR body-work parts merely have a shaping function. The material- 
related advantages inherent in the self-supporting plastic sandwich 
construction are discussed. 


52352 se we ae ie. Paper 7444) Economics of 
electric vehicles in a fuel chert ution. akefield, E.H. ON 

From 3. aus lectric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

Electric vehicles designed for urban use, but with accelera- 
tion and speed capabilities for expressway driving, have been devel- 
oped. For the medium weight vehicle, market anal indicates 
some 40% of present internal combustion vehicles of this class have 


a daily av range within the capability of present electric 
Careful cost analysis indicates that with all parameters 

‘such an eum = vehicle can be leased/sold profitably 
coo an equivalent gasoline powered vehicle in 

the Electric Vehicle Council recognizes the 

following classes of over-the-road vehicles: large vans, small vans, 


eee eee 
the van class IC vehicle 


vehicles. 


52353 (CONF-740215—P1, pp 12p, Paper 7445) Comparison 
between a pick-up van with internal engine and an electric 
pick-up van. Altendorf, J.P.; Kalberlah, A.; Saridakis, N. (Volkswa- 
—— AG, ye | Germany). 1974. 
3. international electric vehicle symposium; Washing- 
ton, Distnet of pear ange USA (19 Feb 1974). 
In Proceedings of the third international electric vehicle 


symposium. 

yung that i aan cei ei ed on te 
Transporter Vv it in olkswagen’ 
About 20 of these vehicles and the push-through battery changing 
system are to be tested in collaboration with the Rheinisch Westfa- 
lische Elektrizitatswerke AG (RWE). The platform truck was 
chosen from the VW Transporter range as it appeared to be most 
suitable for this purpose on account of the existing storage compart- 
ment which allows the battery to be in and out from 
sides. A comparison is given of this electric vehicle with the plat- 
form truck driven by an internal combustion engine. To start with, 
the relationships between gross vehicle weight, battery weight, 
payload and range are discussed in general for this purpose. A 
pn ane igh pe lhe pede peepee arwnreg ost 
construction, driving characteristics and road performance. Further 
more, the possible applications for the electric vehicle in particular 
are discussed and the annual costs determined using certain assump- 
tions. 


(CONF-740215—P1, pp 6p, 7446) Integrating pro- 
duction electric vehicles into user fleets. i J.M. (Harbilt 
i England). 1974. 
From 3. in vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 
In Proceedings of the third international electric vehicle 
= 
A discussion is given of the market potential for electric- 
eo ee ee ee a ee 
men ee bee SS of jobs 
achievable by electric vehicles. Although the ne ae ee 
Se cn ct uaues sais & oes Ge ea _ 
muatdennnne to alee @ ged ollie guint fer ehactsls wabiaies UGA 


52355 (CONF-740215—P1, pp 14p, ~~ ~& 7448) Usage of high- 
Margrain, P. i. ¥ 
From 3. international electric vehicle um; W 
ton, District of Columbia, USA (9 Feb 191). eens: 
In Proceedings of the third in electric vehicle 


_ When it is desired to obtain, directly on the shaft of an 


. Symposium. 
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to determinate if a chopper type power drive can be realized in a 
fully transistorized design. Unfortunately, the ideal transistor for 
such an application is not yet to be found on the market, but the 
evolution of high power transistors is growing faster and faster. 


52356 (CONF-740215—P1, pp 15p, Paper 7449) Changing pat- 
tern of electronic control systems for electric vehicles. Caen, C. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

The technology and economic status are assessed for elec- 
tronic controllers used in electric-powered vehicles. Dissipative and 
regenerative braking are ore and the specific components 
(transistors and thyristors) of the control system are discussed. 
Several unconventional traction systems are also described. (PMA) 


52357 (CONF-740215—P1, pp 12p, Paper 7450) Research on an 
A.C, drive for an electric city car. Petrecca, G. (Polytechnic of 
Milan). 1974. ' 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In ings of the third international electric vehicle 


rt is given on studies and experimental resulis on ac 
drives for an electric city car which are being accomplished with the 
financial support of ENEL. The purpose of these studies is to 
explore the possibilities of ac drives as an economical and technical 
alternative to dc ones, which have been used more frequently up to 
now. The simplest and cheapest systems presenting similar technical 
characteristics were chosen. The cost of this ac system would 
presumably be competitive with dc drives. Research is being devel- 
oped, both in the theoretical and experimental fields, on a proto’ 
with an induction epee center tap) motor and a parallel 
commutating inverter with voltage regulation incorporated. 


52358 (CONF-740215—P1, pp 22p, Paper 7450 A) 
with electric drives for vehicles. Domann, H.; Renner, S. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

The selection of the shunt-wound direct-current machine 
should be based on the requirements which a vehicle drive must 
fulfill. A thyristor control unit end auxiliary units are described, and 
results of test drives with a standard city bus are discussed. 


52359 (CONF-740215—P2, pp 12p, Paper 7474) Present status 
of development of Nissan electric vehicles. Chino, H. (Nissan Motor 
Co., Tokyo). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In ings of the third international electric vehicle 
symposium. 

The design status of several Japanese electric-powered vehi- 
cles is reviewed. The vehicles include a factory touring car for six 
visitors, a small service van, and a Datsun C130 er car. A 

roject for the development of the electric vehicle (part of the 
apanese National Research and Development Plan) is described, 
and test criteria for the program are outlined. Performance criteria 
for downtown Tokyo are included. (PMA) 


52360 (CONF-740215—P2, pp 8p, Paper 7413) Electric vehicles: 
pg hwy later. Beaumont, R.G. (Sebring-Vanguard, Inc., Sebring, 
L). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

A serious attempt to mass produce marketable electric- 
powered vehicles is described. A petition was granted by the Nation- 
al Traffic Safety Administration to temporarily exempt the urban 
vehicle under development from several safety standards, which will 
facilitate development and field evaluation. Another point — 
ing the justification of these relaxations is that most traffic ts 
are alcohol related and occur at times (evening and early morning) 
when slow-moving electrics will not be rating. A number of 
safety improvements incorporated in the vehicles are outlined, and 
the effects of ownership cost (including pollution control) are exam- 
ined relative to gasoline automobiles. (PMA) 


52361 (CONF-740215—P2, p) 5p, Paper 7414) Electric vehicle 
— study. Unnewehr, L.E. ‘Po Motor Co., Dearborn, MI). 
1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 


The results of an extensive evaluation of electric vehicles is 
presented. Electric vehicle power trains are discussed, and it is noted 
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that the technology required to build electric drives for vehicles is 
highly develo and capable of mass produced vehicles at the 


application in today’s ee scheme, 
penalty over conventional ICE vehicles. The third car, a thigh. 
performing metropolitan car, must await the development of - 
energy batteries to become feasible. 


52362 (CONF-740215—P2, pp 29p, Paper 7420) EFP’s current 
a . Aronson, R.P. (Electric Fuel Propulsion Corp., Detroit). 
4 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

In June of this year, EFP (Electric Fuel Propulsion Corpora- 
tion) will “——* limited production of a highway passenger car 
similar to the Electrosport car whose performance is described in the 
Dana Corporation Test Report E-1870 attached to this paper. Top 
speed-69 mph; range-50 to 100 miles on a charge; acceleration-0 to 
30 mph in less than 10 seconds. The charge time of the special tri- 
polar, lead-cobalt batteries in this car is approximately 37 minutes 
an 80 percent recharge. Later on, a smaller car will be 
with an improved range formance similar to that shown in 
Cornell/General Motors Test Report attached to thi 
Report No. VJ-2623-K-1). These cars are made 
designed chassis--built from the ground up--u which 
Detroit production bodies are —— The cars are 
vehicles in the ordinary sense. y are designed to meet 
ble Federal Safety Standards. The new cars will be equipped wi 
second generation tri-polar, lead-cobalt never used before in 
an EFP car. This battery is described in U.S. Patent 3,518,127 
attached to this paper. According to laboratory tests, this new 
battery will deliver approximately 20 percent more density 
high discharge rates than the first generation tri-polar batteries 
which were used in the 60 vehicles eng cag emg p tw A 
years, including those vehicles covered by Dana and Cornell/ 
General Motors Test Reports. 


52363 (CONF-740215—P2, pp 6p, Paper 7479) General French 
the development of electric vehicles. L. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 4 

In Proceedings of the third international electric vehicle 
symposium. 

Since 1965, credits have been ted through the channel of 
the General Delegation for Scientific and Technical Research to 
laboratories to oaeane progress in the field of standard storage 
batteries, to perfect new storage batteries fuel cells, the main applica- 
tion of which would be in electric vehicles. Considerable financial 


Eg ; 
Lalor 


granted its financial backing, we in 1972, to a developmen 


rogram covering some 100 vehicles for approxi 
rancs. Many of these vehicles, some specthicall 
others of the semi-utilitarian type, are actually t. | 
vehicles of the RENAULT 4 type are on loan to non-specialized 
users and seem to give full satisfaction. An electric vehicle must cost 
much ieee in reseing Case Ss 8 Gees See 
buyer rarely makes an actual ov economic comparison, taki 
into account both the initial investment and the operating 

usually looks only at the acquisition price. Other steps must be taken, 
therefore, by the public Powers to entice the buyer to n 
electric vehicle for urban use. A certain number of these steps have 
been considered in France but have not yet been made applicable. 


52364 (CONF-740215—P2, pp 7p, Paper 7482) General French 
the development of electric vehicles. Gallot, J. 


(Electricite de F; Paris). 1974. 

ricite de France, ; ’ 

From 3. me electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). : 

In Proceedings of the third in electric vehicle 
symposium. : 

A review is given of the efforts of the French electric power 
authority, Electricite de France (E.D.F.), to develop and promote 
the use of electric-powered vehicles. ion of E.D.F. with 
public authorities and urban public services is discussed, and E.D.F. 
agreements to stimulate industries to increase their efforts concern- 
ing electric vehicles are described. Liason with foreign countries, 
E.D.F.’s own development programs, and public relations are also 
covered. (PMA) 


52365 (CONF-740215—P2, 17p, Paper 7416) Electric vehi- 
clea: point of view of an sutomoblie manufacturer. Gastaut, G. 1974. 
From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). | 
In Proceedings of the third interna 


ss 


symposium. 
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The RENAULT Group did not wish until now to discuss 
problems linked with possible electric vehicles, since the progress 
accomplished was small and the performance characteristics of such 
vehicles were far removed from those of conventional vehicles. 
Therefore, it was not believed that a beginning of a market could 
exist for such vehicles. Nevertheless, the Design departments of 
RENAULT and SAVIEM are working, directly or with outside 
companies, on batteries, electric motors, electronic regulation and, 
more generally, on the various possibilities of drive trains using 
electric power, at least in part. Different reasons have modified this 
attitude and make us now consider as possible the existence in the 
near future of a beginning of a market for such vehicles. These 
reasons are of two sorts: technical and economic. They were the 
ones which resulted in the signature of an important agreement 
between TREGIE (Group of Economic Interest including RE- 
NAULT, SAVIEM and SERI) and ELECTRICITE DE FRANCE 
(E.D.F.) (French Electric Power Authority). A report is given 
which tries to review these reasons and to show how an automobile 
manufacturer draws industrial consequences from them. 


52366 (CONF-740215—P2, pp 6p, Paper 7475) Practical appli- 
cations in Belgium of a bucket lift truck on heavy electrical chassis. 
Picron, G.; Dieudonne, J. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

A report is given dealing with a limited but actual test of an 
all-electric lift truck used for maintaining an urban-type public 
lighting network. Testing presently underway is described, and the 
power consumption of the vehicle and the maintenance and i 
are discussed. A technical description of the chassis equipped with 
its lift is included. 


52367 (CONF-740215—P2, pp 30p, Paper 7478) Electrical pro- 
pulsion systems for road vehicles state of the art and present-day 
problems. Bader, I.; Plust, H.G. (Deutsche Automobilgesellschaft 
mbH, Esslingen, Germany). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

An analysis of various all-electric and electro-hybrid drive 
versions has revealed that at the moment the only ible source of 
energy for electro-powered vehicle is the lead-acid battery, but that 
in the future also alkaline and high-temperature accumulators might 
gain increasing importance since using these units might mean a 
reduction in operating cost of the vehicles thus equipped. As a result, 
optimization of electrical propulsion systems for vehicles at the 
moment means to minimize the weight of the energy storage unit 
that is necessary to meet the specified transport requirements and to 
make the fullest possible use of the limited amount of energy 
available. Future developments in the field of electrical drive units 
should aim at cutting down the considerable cost of operation in the 
Starting range due to the power electronic system in accordance 
with the comparatively short periods of operation within this range. 


52368 (CONF-740215—P2, pp 45p, 4 oF 7480) Experiments on 
ng series of electrical vehicles. Cochat, M.; Heurtin, J.; Wolf, R. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

A trial series of 90 light utility vehicles have been made by 
E.D.F. (Electricite de France) to be tested under ordinary working 
conditions. Those using them are either E.D.F. employees, munici- 
pal workers, or are owe in public or private enterprises. A 
description is given of the vehicles and their dynamic ormance 
during the experiments, and a comparison is made with theoretical 
calculations. experiments and work carried out on the vehicles 
are described, and the road-worthiness, maintenance, and energy 
consumption are considered with respect to the type of use. 


52369 (CONF-740215—P2, pp 7p, Paper 7481) Mechanical and 
electrical specification, performance and testing of a small battery- 
electric car. Smart, D.H. 1974. 


From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

In 1967 an invitation to tender for the supply of a number of 
small cars to a given specification was published by the Electricity 
Council of England and Wales. The Council decided to accept the 
tender of Enfield Automotive. As the general development of the 
car proceeded, however, it was found the i ion needed 
to be revised. The latest specification drawn up as a result of 
development — will be satisfactory, with one minor modifi- 
cation, for any future city car development. The modification would 
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be to permit the maxim ye speed to Sn Gapped te anes 
(60 km per hour) in order to achieve an improved range. The same 
specification, except for carrying capacity, would be suitable for 
small (600/1200 Ib. load capacity) vans for city and fringe city 
operation. The test schedule is uncomplicated and satisfactory and 
provides all the information the Electricity Council needs. Further 
experience has shown that a more realistic test for town operating 
range for Area Boards’ use would be to change the period of the test 
from 1 hour to '/2 hour. The Enfield 8000 car has proved to be safe, 
reliable, and have acceleration and range adequate for most of the 
Electricity Board's city activities. 


52370 (CONF-740215—P2) Proceedings of the third internation- 
al electric vehicle symposium. (Electric Vehicle Council, New York 
(USA)). 1974. 700p. Dep. NTIS, PC A99/MF AO1. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

Thirty-seven papers are included in Volume II of the pre- 
ceedings of the Third International Electric Vehicle Symposium. 
Topics covered are: (1) power sources; (2) electric railways; (3) 
buses, taxis, etc.; (4) vehicle components; and (5) — information 
and studies. A separate abstract was prepared for each paper for 
ERDA Energy Research Abstracts (ERA). (PMA) 


52371 (CONF-740215—P2, pp 13p, Paper 7451) Simulation of 
a cells. Moerdijk, M.C.W.; Venderbosch, H.W.; Kema, 
N.V. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

The possibility was investigated of providing trolley-buses 
with a small trailer supplied with a lead battery meant to be charged 
by the overhead wires. This enables the buses to run independently 
of overhead wires for some distance, which results in a greater 
flexibility in service. Simulation of the behavior of lead accumulators 
is especially useful in case of erratic charging patterns as occur in 
electric traffic. Complicated switching operations during battery 
testing to achieve certain t of currents are then superfluous 
(inadmissible simplifications of charging patterns during tests can be 
avoided). Another advantage is that mcre knowledge is obtained 
about the behavior and the limitations of the battery. A tentative 
description is given of the time dependent processes in a lead 
accumulator. Further refinements are possible, such as, e.g., the 
inclusion of a separator. 


52372 (CONF-740215—P2, pp 20p, Paper 7452) Feasibility of 
an electrically: vehicle powered by fuel cells. Michel, A.; 
Frie, W. (Siemens A.G., Erlangen, Germany). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

Taking a minibus as an example, the standard driving cycle is 
used to show that at the present state of development it is technically 
feasible to build an electrically-propelled vehicle with satisfactory 
operating characteristics, fed by Hs/O: fuel cells and a conventional 
battery connected in lel and, in the foreseeable future, by a fuel 
cell ba alone. ressions are derived for the payload as a 
function of the operating range and for the specific operating costs. 


52373 (CONF-740215—P2, pp 24p, Paper 7430) Zinc—air bat- 

teries in vehicular applications. Appleby, A.J.; Pompon, J.P.; Jac- 
uier, M. (Center de Recherches de la Compagnie Generale 
‘Electricite, Marcoussis, France). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

A zinc-air battery system is described in which the electrolyte 
is maintained in circulation and carries with it the active anode 
material (zinc powder). A discussion is given of why this system was 
chosen for an electric vehicle battery and under what conditions it 
represents an optimum solution. The circulating Zn-air system ap- 
pears to be technicall y and economically ee when com- 
- with other electric vehicle power sources. Its advantages may 

summarized as follows: (1) its high performance is suited to a 
wide range of urban vehicle types; (2) utilization logistics are similar 
—— gasoline-powered vehicles; (3) its present high level of 

logical development is such that short-term introduction may 
envisaged; and (4) price calculations show costs that are competi- 
tive with other electric (and gasoline) vehicle power systems. 


52374 (CONF-740215—P2, pp 23p, Paper 7458) Flywheel 
energy propulsion and the electric vehicle. Weber, R.; Menkes, S.B. 
(City Coll., NY). 1974. — 


From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). “in 
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In Proceedings of the third international electric vehicle 
symposium. 

A study was made of the use of a virtually frictionless hi 
speed flywheel as an energy storage device for electric vehicles. The 
feasibility of the specific pe of the flywheel energy storage 
concept to two fundamental classes of electric vehicles was consid- 
ered: a small car, of limited range and capability, which is powered 
entirely by the flywheel device (urban commuter car, local delivery 
van, or local or city bus); and a “family” car, of somewhat extended 
range and capability, powered by a hybrid system consisting of a 
heat engine and the flywheel (replacement for present intermediate 
and full size cars and longer range trucks and buses). A report is 
given on recent progress at the City College on the design and 
construction of a virtually frictionless flywheel, necessary for, and 
appropriate to, these two applications. Those areas that require 
advanced development are delineated. 


52375 (CONF-740215—P2, pp 18p, Paper 7454) Optimal power 
in electrical locomotives. Franzen, S. (ASEA-ATOM AB, Vaester- 
aas, Sweden). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings ci the third international electric vehicle 
symposium. 

The coming railroad electrification on the North American 
Continent seems now to be a fact for different reasons such as the 
new fuel situation, environments and many other things. In order to 
be really sure that a locomotive proposal based on the experience 
mainly from Europe, but to some extent also from other countries, is 
applicable to the situation existing on the North American topogra- 
phy and its boundless areas, a special investigation was made for this 
part of the world. It is concluded that it would be wrong to select an 
electric locomotive with axle-hanged traction motors and only 5100 
rail hp. The medium power locomotive is the smallest one to be 
selected. The right locomotive to be selected is, even for Burlington- 
Northern, the high power locomotive, because this will give also 
some extra reserve for further increase of the capacity in the future. 
According to recent information Burlington-Northern have in- 
creased the permitted maximum speed for the loaded trains on part 


of the track to 45 mph. Additional power will give the possibility to 
utilize this speed and will give the railroads the additional reserve 
which they certainly like to have above the theoretical capacity 


calculated. The capital cost for the locomotive will be practically 
the same independent of which type of locomotive selected. With 
this same investment, the savings in annual costs increase with 
increasing of the horse-power in the locomotive. 


52376 (CONF-740215—P2, pp 8p, Paper 7455) Electrification of 
the Black Mesa and Lake Powell Railroad. Pfister, J. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

A discussion is given of a computerized 50 kilovolt electric 
railroad, which began operation in late 1973 on a 78-mile line in 
northern Arizona on the Navajo and Hopi Indian reservations. The 
smokeless train hauls 10,000 tons of coal three times daily from the 
Black Mesa area to Navajo Generating Station under construction 
about five miles from Lake Powell, Glen Canyon Dam and Page, 
Arizona. The train is powered by three electric locomotives supplied 
by General Electric at a cost of $500,000 each. Each unit is capable 
of developing 6,000 horsepower (diesel-equivalent). Approximately 
19,000 kilowatt-hours are required during each 156-mile round trip. 
Power is purchased from the Navajo Utility Authority and supplied 
to the engines through a series of overhead wires attached to 
specially built poles, called a catenary system. A total of 83 four- 
door, bottom-dump cars were purchased, each car having a capacity 
of 120 tons. Ribbon rail in 1,440-foot sections is used over the entire 
route of the line and is fabricated from 39-foot lengths flash-welded 
together. The design helps to reduce the noise level. Concrete ties 
were used instead of wood because of considerably longer useful life. 
Nearly 200,000 ties, each weighing 750 pounds, were required. 
Track gage is standard 4-feet, 8'/2 inch. Automatic controls are part 
of the package purchased from GE. In addition to the controls and 
three engines, the package also included a 50,000 volt substation. 
Electronic sensors are installed between the concrete ties to give 
instructions to the onboard components of the locomotives. Most of 
the instructions deal with speed, but the computer also handles such 
functions as blowing the train’s whistle at road crossings. An observ- 
er rides in the cab of the lead engine to assume control in the event 
of difficulties for which the computer cannot be programmed. Load- 
ing and unloading is done automatically by electronic control while 
the train is moving. 


52377 (CONF-740215—P2, pp 22p, Paper 7456) Survey of the 
supply of electrified mit in France. Jung, D. (Electricite 
de France, Paris). 1974. 


From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 
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In Proceedings of the third international electric vehicle 
symposium. 

The railroad companies in France, then the S.N.C.F. (French 
National Railroad Authority), which took them all over in 1938, 
have, for a certain time, followed a policy of electric power produc- 
tion and transport parallel to that of the various private electricity 
production and distribution companies. The nationalization of elec- 
tricity in 1946 has created a new situation by giving to Electricite de 
France (E.D.F.) a factual monopoly of electric power transport. At 
that time, the S.N.C.F. ceded to E.D.F. its very-high-voltage trans- 
port installations. It remained owner of its hydroelectric power 

lants and of its h-v lines but all of it is henceforth by 

.D.F., which provides power for all traction substations. is 
no longer any special h-v system for — ing the railroads. The 
supply of electric power by the E.D.F. to S.N.C.F. for its 
traction requirements is regulated by two main contracts, one of 
them regulating the exchanges between the two organizations, 
which result from the existence of S.N.C.F. owned power plants. 
The S.C.N.F. electrified railroad system is supplied by the E.D.F. 
interconnected electric power system, in compliance with public 
interest and to the benefit of the user. 


52378 (CONF-740215—P2, pp 16p, Paper 7459) Feasibility 
study of electric buses for public transit in Honolulu, Hawaii. Hwang, 
H.H.; Okawa, R.T. (Univ. of Hawaii, Honolulu). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

A self-propelled electric bus with a curb weight of 20,000 
pounds and a seating capacity of 49 passengers appear to be techni- 
cally feasible for use in Honolulu. The 4,375 pound lead-acid traction 
batteries currently available are capable of meeting the power re- 
quirements of such a bus, permitting it to perform comparably to the 
conventional bus. Limitations in driving — do exist. However, if 
air conditioning is not used, the bus is capable of making round trips 
on the shorter routes with one fully charged battery. If battery- 
charging stations are built such that the bus can obtain on-route 
battery replacements, then the bus is capable of making round trips 
on all routes. The majority of the routes require one battery oy 
for a round trip when air conditioning is used. It is estimated that 
electric bus needs less than one-half of the fuel required to power a 
conventional bus. Therefore, the implementation of electric buses is 
very timely and urgent at this moment of critical fuel shortage. 


52379 (CONF-740215—P2, pp 15p, Paper 7460) M.A.N.: electro 
bus planning and first tests. Hagen, H. (Maschinenfabrik Augsburg- 
Nurnberg (M.A.N.), Munich). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

In conjunction with Bosch, Varta and RWE, M.A.N. (Mas- 
chinenfabrik Augsburg-Nurnberg) developed a battery-powered 
electro-bus, in which the power supply unit is in an attached single- 
axle trailer. In this way it is possible to make the battery 
enough for corresponding driver power without limiting the 
load possibilities of the vehicle. On the basis of the plan described, 
two prototypes were built and tried out in practical city service. The 
test results and further development are reported. 


§2380 (CONF-740215—P2, pp 24p, Paper 7462) Urban public 
transport in France by autonomous electric-powered bus: report and 
actual testing over a two-year period and a distance of 15,000 miles. 
Lefort, L.; Martin, G.M. 1974. , 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

A discussion is given of the design and performance testing of 
a twenty-two passenger electric bus powered by lead-acid batteries. 
Various technical problems brought out by tests are described, and 
the economic results (cost per kilometer) are discussed. Two mini- 
busses, in a year and a half, ran a cumulative distance of over 25,000 
kilometers (15,540 miles) without any major trouble. (PMA) 


(CONF-740215—P2, pp 37p, Paper 7463) MetroCab: an 

electric cab system for Lower and Mid-Manhattan. Adams, 3 

Mautner, A.J. (New York City Taxi and Limousine Commission). 
74. 


1974, 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). : : 

In Proceedings of the third international electric vehicle 
symposium. . ; 

A discussion is given of the dilemma faced by high density 
urban activity centers in meeting air quality standards set by the 
Federal Clean Air Act, for 1975 by use of stringent vehicle 
control measures; this difficult implementation situation has been 
compounded by the present energy crisis. These developments could 
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impair the vital economic activities of cities. A near-term strategy is 
proposed to develop a low emission, energy conserving, off-grade 
express right-of-way system using off-the-shelf electric vehicle com- 
its. Specific application in taxi-t service for the Mid- and 
wer- Manhattan area of New York City will be detailed as part of 
a demonstration program of this para-transit” system. A successful 
demonstration could lead to a city-wide network. Broad-based appli- 
cation of the electric MetroCab concept could fulfill i 
transit missions of other urban centers. 


52382 ee ee 9p, Paper 7464) Electric driven 
motor-bicycle: ideal means for vidual inside urban areas 
and plants. Dini, G.E. (Piaggio and C.S.p.A, Pisa, ng 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

Owing to its comfort, easy driving, and low cost of utiliza- 
tion, the electric motor-bicycle is, already at present, a competitive 
means of transport with other vehicles in icular areas where 
greater speed and range are not needed. In the environments where 
silence and absence of emissions are essential qualities and for weak 
persons, who wish a very comfortable light means of transport, the 
electric motor-bicycle has not an equal sbstitute. Moreover, if we 
consider the problems consequent upon the reduction of energy 
resources and upon the antipollution legislation, the electric motor- 
bicycle, together with other collective means of transport, appears 
liable to develop. 

52383 (CONF-740215—P2, pp 4p, Paper 7464A) Electric driven 
threewheeler for merchandise transportation inside the urban areas. 
Dini, G.E. (Piaggio and C. S.p.A, Pisa, Italy). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

The advantages of a three wheel motor vehicle for carrying 
small cargos in urban areas are discussed. A prototype three-wheeled 
electric vehicle was built, and specifications and performance data 
are reported. (PMA) 


52384 (CONF-740215—P2, pp 12p, Paper 7465) Range and 
performance : continuously variable transmission with 
high speed shunt motor. Samuel, J.M.G. (Advanced Vehicle Systems, 
Ltd., Surrey, England). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

A description is age of a hydraulic torque converter and 
electric motor system for electric-powered lift trucks and road 
vehicles ranging from dairy trucks to buses. Torque ratio and 
efficiency data are given, and the shunt motor characteristics are 
described. An electric van prototype, under development at present, 
has a =e per charge between 70 and 100 miles with a maximum 

of 55 mph. A substantial market for this type of van exists in 
the U.K., oo for mail delivery, and use of the described 
system will reduce component costs and hence increase market 
penetration substantially. Studies have shown that running cost 
= of the order of 30% can be achieved with this type of 
vehicle. 


52385 (CONF-740215—P2, pp 27p, Paper 7466) Who needs 
job. Man 


electronics. Torque converters can do the gan, M.F.; Griffith, 
; 7 E (Electricity Council Research Centre, Capenhurst, England). 


From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

The problems associated with the development of the high 
powered electric road vehicle have been tackled mainly by the use 
of electronic controllers and compatible motors. As a technical 
solution to the problems, this approach has been very successful, but 
it has resulted in an expensive technology which is not in the usual 
repertoire of the automotive industry. An alternative approach usi 
mechanical controlling elements is described which uses established 
automotive technology and which can be designed to give similar 
overall performance at a potentially lower price. Tests on an i- 
mental van using the motor and industrial converter described ona 
shown the reliable mixed driving range to be in excess of 40 miles, 
with a maximum recorded range in commuter driving of 53 miles per 
charge with an acceleration after 25 miles of between 14 and 15 
seconds for 0 to 30 mph. These results were obtained pete 
Lae SES ore Se OO Galen Sete © content 90 lead acid 

ttery. These figures are not as impressive as those claimed for 
vehicles fitted with electronic controllers but they were achieved 
using standard com ts with a minimum of capital and 
ment cost. Similar lopment devoted to improvements in torque 
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converter couplings would substantially improve the overall efficien- 
cy and since automotive technology is directly involved, such an 
approach could prove more attractive to the automotive industry. 


52386 (CONF-740215—P2, pp 19p, Paper 7457) Vehicle control 
for urban electrics. Henry, G.F. (Georgia Inst. of Tech., 

Atlanta). 1974. ‘ 
rom 3. international electric vehicle symposium; Washing- 

ton, District of Columbia, USA (19 Feb 1974). 4 

In Proceedings of the third international electric vehicle 
symposium. 

A separately excited motor is shown to be the most adaptable 
configuration of a dc motor because of its ability to operate along 
any torque speed curve within the motor’s physical limitations. This 

ity permits the motor to deliver maximum torque through- 
out its speed range and thus maximum performance within the 
operating area. In addition, the separately excited motor simplifies 
regeneration which is shown to be capable of controlled recovery at 
any speed. The utilization of integrated circuitry simplified control 
system design and resulted in a small, reliable, accurate, and efficient 
controller. Power source filtering is shown to increase battery effi- 
ciency and thus battery life. Finally, the combination of these 
techniques optimizes control and energy efficiency for urban driv- 
ing. 
52387 (CONF-740215—P2, pp 16p, Paper 7468) Semiconductor 

and limitations for electric vehicles. 


applications Saar, D.A. (Thorn- 
ton Power Systems, Waltham, MA). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

Semiconductor systems offer efficiency, smooth control and 
excellent accuracy for a wide variety of — new applications in 
electric vehicles. They suffer, however, from often severe limitations 
imposed by cost, reliability, and complexity. Development of devices 
and systems is proceeding and there is much reason for optimism for 
future progress and for substantial increases in usage particularly 
with the growth of electric vehicle popularity. The semiconductor 
can, if properly applied, be a major boon for the electric vehicle but 
its limitations must be recognized at all times. 


52388 (CONF-740215—P2, pp 15p, Paper 7469) Battery charge 
condition techniques and applications. Christianson, C.C. 
(Gould Labs., St. Paul). 1974. 


From 3. isternational electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In ings of the third international electric vehicle 
symposium. 

A description and comparison of the techniques available for 
monitoring battery charge condition are given. Attention will be 
primarily given to those techniques which are useful with lead-acid 
and nickel-cadmium batteries since these two types are primarily in 
use today. Some of the techniques will be applicable to any type of 
battery. A number of alternatives exist for accomplishing battery 
charge condition monitoring. The lead-acid battery is well suited to 
approaches based upon measurements of battery parameters where 
one of the most useful techniques is that incorporating an IR 
compensated terminal voltage. Coulometric techniques are suitable 
for essentially any type of battery. The most useful approaches are 
probably those which provide a signal proportional to the battery's 
charge condition. Coulometric techniques, for example, are essential- 
ly the only ones compatible with nickel-cadmium phage 
Since coulometric techniques determine the battery recharge condi- 
tion indirectly through measurement of battery charge and discharge 
currents, special application problems are involved in terms of 
maintaining synchronization between the actual battery's charge 
condition and that indicated by the coulometer. An accurate battery 
charge condition signal can be most useful in electric vehicle appli- 
cations and can provide new ways for innovative system designers to 
solve their system application problems. 


52389 (CONF-740215—P2, pp 25p, Paper 7470) Impact of elec- 
tric cars for the Los Angeles Intrastate air quality control region. 
Hagey, G.; Hamilton, W.F. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 


Under the Clean Air Act Amendments of 1970, the Environ- 
mental Protection Agency ulgated National Ambient Air Qual- 
1971. The Los Angeles Air Quality 

i regions, will not 


ity in these areas might benefit from the use of electric cars. For 
; a two-car strategy wherein non-electric cars are restricted 
from the heart of the urban area; or a strategy wherein electric cars 
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account for a portion of the vehicle miles travelled throughout the 
area. Early results are presented from an ongoing EPA-sponsored 
study conducted by the General Research Corporation on the 
impact of electric cars for the Los Angeles Air Quality Control 
Region. The study is examining present and projected future electric 
car technology, and impacts in the areas of the environment, energy, 
natural resources, the transportation system and the economy. The 
study time periods are: present to 1985, and 1985 to 2000. 


52390 (CONF-740215—P2, pp 8p, Paper 7471, Pt. 1) Just how 
big is the consumer market for electric vehicles. Udell, G.G.; Naidu, 
G.M.; Tesar, G. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In i of the third international electric vehicle 
symposium. 

The potential market for electric vehicles is evaluated. The 
primary prospect is likely to be urbanites who maintain two fairly 
new cars, earn $10,000 annually, and have some college education. 
Projected secondary markets include: the 14.8 million urban house- 
holds with older second cars; the 20.5 million single-car urban 
households; the 13.8 million households with no cars; the 300,000 
non-urban households with “new” second car households; and those 
who will buy more than one electric car. The environmental factors 
involved are considered, and a forecast of sales potential, based on 
several questionable assumptions, is given. It is concluded that 
electrics will not replace conventional automobiles by 1980. (PMA) 


52391 (CONF-740215—P2, pp 9-14, Paper 7471, Pt. 2) Strate- 
gies for distribution of modern electric vehicles. Tesar, G.; Naidu, 
G.M.; Udell, G.G. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

Market acceptability of any technologically advanced prod- 
uct is directly influenced by how the product is itioned in the 
market and how it is actually presented to potential consumers. The 
concept of market positioning suggests that a new product must be 
introduced in such a way that consumer can easily see how it would 
meet his needs as well as his budget. If the positioning is optimal, the 
Eee will appeal to several types of consumers. In the case of the 

V it is important to realize that consumers are not looking for the 
physical product but rather for a concept, a safe, reliable, economi- 
cal, pollution-free mode of personal transportation. It appears that 
there are four institutions that must participate in successful distribu- 
tion, sales, and servicing of the modern EV: (1) newly formed 
factory-licensed single-brand outlets, (2) independent mass merchan- 
disers, (3) independent service organizations (service stations and 
repair shops), and (4) public utilities. A relatively simple model of 
distribution is presented which can serve as a framework for the 
formulation of specific models that will reflect the particular needs 
of each manufacturer and the market segment he is trying to reach. 
This model is well suited for distribution of both consumer and 
industrial EV’s from the point of production to post-purchase con- 
sumer satisfaction. 


52392 (CONF-740215—P2, pp 15-25, Paper 7471, Pt. 3) What 
does the consumer want in an electric car. Naidu, G.M.; Tesar, G.; 
Udell, G.G. 1974. 


From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

The Wankel, turbine, hybrid, steam and electric cars are all 
possible alternatives to the internal combustion engine. A discussion 
is given focusing on the electric car as one of the best choices for a 
possible solution to the environmental and energy crises and the 
urban transportation problem. Some of the relevant questions for the 
successful marketing of the electric car are: Who are the potential 
customers for the electric car. What are their characteristics and 
needs. What product features do they consider most important in the 
electric car. How does the electric car fit into their driving patterns 
to work, the shopping center, and other family transportation needs. 
What is the profile of a consumer who would buy the electric car. Is 
it possible to identify the market (consumers) for the electric car. 
Though the answers to these questions are of great significance to 
developing a marketing plan for the electric car, this not been 
adequately dealt with in the past. The electric from a marketing 
point of view is examined. The discussion starts with a survey of 
consumer buying intentions of the electric car and tries to answer 
questions related to the marketing of the electric car from a consum- 
er-orientation view. 


52393 (CONF-740215—P2, pp ip Paper 7473) Development of 
electric vehicles in Japan. Smith, G.E. (niv. of Michigan, Ann 
Arbor). 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 
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In Proceedings of the third international electric vehicle 
symposium. 

The development of electric vehicles in J is being active- 
ly pursued by several industrial and governmental concerns with the 
five year program funded by the federal government providing a 
large impetus to this development. It is significant that the agency 
through whom the funds are being —— has the responsibil- 
ity for developing technologies to further the economic strength and 
development in Japan. Thus it would seem that the Japanese govern- 
ment expects the electric vehicle to have a market as a viable means 
of transportation. Those interested in electric vehicles will anxiously 
await the conclusions and results drawn from this program in Japan. 


52394 (LBL—6301) Investigation of the feasibility of a dual 
mode electric transportation system. Bolger, J.G.; Kirsten, F.A. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 1977. 
Contract W-7405-ENG-48. oo ae NTIS, PC A07/MF AOl1. 
A study is reported which explores the feasibility of a high- 
way transportation system that electromagnetically transfers energy 
to vehicles from powered roadways for high-speed or ea Ag 
travel, and uses energy stored in the vehicles for other travel. 
energy coupling between roadway and vehicle is functionally similar 
to a transformer. The roadway energy source is imbedded flush with 
the roadway surface. When vehicle’s energy eee are suspended 
over the source, energy is magnetically coupled through the clear- 
ance gap between source and eer Analyses and modeling indi- 
cated that adequate power can be efficiently coupled by the system. 
The economics of the system appear to be favorable, and no imple- 
mentational problems were identified that would make the system 
impractical. In addition to the a of the 
wer system, a performance verification with prototype 
ardware, continuing efforts should further address the effects of 
stray magnetic fields, the compatibility of the system with existing 
automobiles, electrical safety, and the process of transition from the 
use of existing automobiles. 


52395 System analysis for electric road traffic. Mueller, H.G. 
(GES Gesellschaft fuer Elektrischen Strassenverkehr m.b.H., Dues- 
seldorf (Germany, F.R.)). Elektrotech. Z., A; 98: No. 1, 4-9Jan 1977). 
(In German). 
From 4. international electric vehicle symposium; Duessel- 
dorf, oa F.R. (31 Aug - 2 Sep 1976). 
i 


On the basis of data obtained so far an attempt is made at a 
system analysis of electric road traffic. Considerations of power 
economy indicate the importance of electricity and call attention to 
the fact that electricity can be used with advantage for road traffic. 
After discussion of the electric vehicle and its energy storage, 
economic problems are mentioned and on this basis the forecast is 
made that after intensive preparations wide use of electric vehicles 
will prove practicable in ten to fifteen years. 


52396 Hybrid propulsion systems for electric road vehicles for 
short range public passenger transport. Strifler, P. i -Benz 
A.G., Stuttgart (Germany, F.R.)). Elektrotech. Z., A; 98: No. 1, 41- 
44(Jan 1977). (In German). 

From 4. international electric vehicle symposium; Duessel- 
dorf, rs F.R. (31 Aug - 2 Sep 1976). 

4 figs. 


Experience is given from tests and —— of hybrid drives 
ollo 


for electric vehicles, in particular buses, wed by future pros- 


pects. 


52397 Preliminary results of trials of electrically driven commer- 
cial vehicles. Altendorf, J.P. (Volksw: werk A.G., Wolfsburg 
(Germany, F.R.)); Werner, F. (Daimler- A.G., Stuttgart (Ger- 
many, F.R.)); Stracke, K.H. (GES Gesellschaft fuer Elektrischen 
Strassenverkehr m.b.H., Duesseldorf (Germany, F.R.)). Elektrotech. 
Z., A; 98: No. 1, 44-50(Jan 1977). (In German). 

From 4. international electric vehicle symposium; Duessel- 
dorf, Germany, F.R. (31 Aug - 2 Sep 1976). 

5 figs.; 5 tabs.; 4 refs. 

In a large test 50 electric transporters (20 VW and 30 DB) 
together with the accompanying batteries and supply components, 
were examined from the point of view of their application, with the 
object of obtaining technical and economic data for further develop- 
ment. In addition to giving the technical design of the vehicles a 
report is presented on the first results of ordinary everyday use. 
Except for initial difficulties the vehicles tested gave satisfacto: 
results. But it was found that, in order to confirm the data, experi- 
ence and statistical data, testing must be carried out on a wider basis. 


52398 Comparison between the primary energy consumption of 
electric and gasoline powered vehicles. Altendorf, J.P.; Kalberlah, A. - 
(Volkswagenwerk A.G., Wolfsburg (Germany, F.R.)). Elektrotech. 
Z., A; 98: No. 1, 17-21(Jan 1977). (In German). 

From 4. international electric vehicle symposium; Duessel- 
dorf, Germany, F.R. (31 Aug - 2 Sep 1976). 

2 figs.; 5 tabs.; 15 refs. 
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The results of fuel-consumption measurements on the three 
vehicles, transporter with internal combustion engine, E-Transporter 
and VW 412 Variant, are described and compared. On the basis of 
the energy chain the consumption of primary energy is obtained. 
The subsequent evaluation of the results depends on the reference 
quantity (useful load, or kilometers travelled) and on the driving 
plan (speed and travelling cycle). The results are discussed from the 
_— of ba of future developments both with the I.C. engines and 
the E.-vehicle. 


52399 Simple electric drives with secondary gear drives. Gutber- 
let, H.; ~_. ee Schneider, H. (Bosch (R.) G.m.b.H., Stuttgart 
(Germany, R.). Unterne hmensbereich Kraftfahrzeugtechnik). 
Elektrotech. z. "A: 98: No. 1, 32-37(Jan 1977). (In German). 

From 4. international electric vehicle symposium; Duessel- 
dorf, Germany, F.R. (31 Aug - 2 Sep 1976). 

11 figs.; 3 tabs.; 1 ref. 

For electric vehicle drives speed and torque must be capable 
of being varied within certain limits. A comprehensive comparsion 
of drive systems indicates that for smaller and medium-sized vehi- 
cles, particularly electric delivery vehicles, the use of mechanics’ 
gear drives can be advantageous. The two systems ‘drive with 
manual gearbox’ and ‘drive with infinitely variable gear drive’ are 
described with the aid of schematic di and traction corre- 
spond to those of a vehicle with internal combustion engine. Regen- 
erative braking is possible in both cases. Finally the results relating 
to consumption, gain of range and costs are compared to the fully 
electronic drive. 


Experience gained in large-scale tests with an electrobus. 
Hagen, H.; Zelinka, R. (Maschinenfabrik Augsburg-Nuernber, 
(M.A.N.) A.G., Muenchen (Germany, F.R.)). Elektrotech. Z., A; of. 
No. 1, 54-60(Jan 1977). (In German). 

4 figs.; 4 tabs.; 3 refs. 

In an extensive test 20 electric busses are running, half of 
them having separately excited oh series excited motors. A report is 
given on experience gained in line operation since the end of 1974 
with the vehicle, the drive and the battery. Up to the end of 1975 the 
buses travelled about 825,000 km. 


52401 Control system for battery hybrid system. Shibata, T.; 
Omae, T. (to sper of Industrial Science and Tech.). US Patent 


4,025,860. 24 May 1977. Priority date 14 Sep 1974, Japan. 8p. 

An electric auto power supply has an energy battery which is 
capable of discharging a current for a comparatively long period of 
time and high in energy density, and a power battery which is 
capable of discharging a current of a comparatively high amperage 
and high in power density. The energy battery and the power 
battery are connected respectively by way of switching means in 
parallel relation to each other, so as to be used as a power source of 
an electromobile. The current discharged from these batteries is 
controlled, such that a current required for the travelling of the 
electromobile, which is dependent upon the travelling conditions, is 
supplied simultaneously from both batteries, or separately from 
individual batteries, or otherwise only from one battery, while a 
current is being charged to the other battery, thus extending the 
possible mileage range of the electromobile. 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 52367, 52374, 52396 


52402 (CONF-740215—P2, pp 3i1p, by a 7453) Hybrid drive 
with flywheel yo for economic and dynamic operation. Hell- 
ing, 35 Schreck, H.; Giera, B. (Technische Hochschule, Aachen). 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

The conception of a hybrid drive with a flywheel component 
is described, and drive com it designs are given for a medium- 
sized vehicle. The design of the drive components is determined by 
the ~—— FCCI requirements. Because of its high specific capac- 
ity, the flywheel component has a favorable effect not only on the 
short-term capacities of the drive in terms of and lag, 
but also, because of the mechanical transfer of kinetic energy be- 
tween flywheel and vehicle, on the balance of energy in case of 
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52403 (cee -740215—P2, PP ee Paper 7461) Outline project 
of a hybrid bus. Brusaglino, G nological Research Center, 
Turin); Bertoldi, F. 1974. 

From 3. international electric vehicle symposium; Washing- 
ton, District of Columbia, USA (19 Feb 1974). 

In Proceedings of the third international electric vehicle 
symposium. 

A study was made of a hybrid bus for urban public transpor- 
tation which et have low emissions and high ‘ormance levels. 
Diesel engines, gas turbines, Rankine engines, and stirling engines 
are evaluated as prime movers, while the energy storage systems 
considered were storage batteries and flywheels. The chosen system 
b 99s See eer ee eee ee 
motors. A description is given of the systems, com 

modes, and the basic design criteria of the v sole and the 
propulsion system are described. Consideration is given to automatic 
programmed acceleration control. (PMA) 


52404 Booster drive for main motor. Berg, J.W. German(FRG) 
Patent 2,551,26/A/. 20 May 1976. 49p. (In German). 

9 figs. 

With arrangement conforming to invention specifications the 
efficiency of the internal combustion engine motor vehicles should 
be increased through decreasing the losses in the cooling and exhaust 
systems. For this purpose engine coolant is not, as is now 
common, cooled by heat transfer through the incoming a but 
rather the heat is transferred to the fluid of a heat exchanger, whose 
boiling point is lower than that of water, for example, methanol or 
freon. A second parallel connected heat exchanger leads the heat of 
the motor exhaust to this low boiling fluid. This fluid circulates in a 
closed circuit, which consists of a storage tank, pump, magnet valve, 
the heat exchanger already mentioned, a steam engine and a con- 
denser. The steam engine is connected to the crank shaft of the 
internal combustion — by a free-wheeling coupling, so that it is 
possible for power to be transferred from the steam engine to the 
internal combustion engine, but not the other way around. 


52405 Hybrid power system. Rosen, C.; Wouk, V. (to Petro- 
Electric Motors, Ltd.). US Patent 4,021, 677. 3 May 1977. Filed date 
3 Mar 1975. 32p. 
A heat -electric hybrid power system for use in 
a low-pollution, low-fuel consumption vehicle is described. The 
engine shaft is — by a fixed mechanical ratio to the shaft of a 
dynamotor, the field current of the dynamotor being controlled by 
the accelerator pedal for drawing TF av sped from a battery to aid the 
engine in the t of the driv or for drawing power from 
the driveshaft rape bebe. battery. A feedback loop is employed 
for continuously pone = ‘a so that the manifold vacuum 
remains constant. In this manner, the ratio of the engine exhaust to 
the driveshaft speed remains substantially constant. engine ex- 
haust is directed to a thermal reactor, secondary air for which is 
derived from an air pump driven by the engine shaft The ratio of 
the exhaust gas to air is thus substantially constant 
it of the shaft speed so that the thermal reactor is maxi- 
mally effective at all vehicle speeds. To control further the proper 
operation of the thermal reactor, the temperature of the —s 
in the reactor can be maintained constant by a second feed 
oop which varies the fuel/air ratio. 36 claims, 5 res. 


FLYWHEEL PROPULSION 


REFER ALSO TO CITATION(S) 52374, 52394, 52402 


VEHICLE DESIGN FACTORS 


BODY AND CHASSIS 
REFER ALSO TO CITATION(S) 52351 


52406 (NASA-TM-X—56023) Drag reduction obtained by 
rounding vertical corners on a box-shaped ground vehicle. Saltzman, 
E.J.; Meyer, R.R. Jr. (National Aeronautics and S; Administra- 
tion, Edwards AFB, Calif. (USA). Dryden i ap: _— Center). 
Mar 1974. 19p. Flight Research Center, Edwards, C. 
attain aaedea eat deies ete 
dynamic drag of delivery vans, trucks, and motor homes. A coast- 
down method was used to define the drag of this vehicle in a 
with all square corners and a modified configuration 
with the four vertical corners rounded. The tests ranged in velocity 
ranged from 44 1 10° to 10 x 10° hour, and Reynolds numbers 
x to x i " 
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52407 Aerodynamic drag reduction tests on a full-scale tractor- 
trailer combination and a representative box-shaped ground vehicle. 
Steers, L.L.; Montoya, L.C.; Saltzman, E.J. Warrendale, PA; Soci- 
ety of ‘Automotive Engineers (1975). 14p. (CONF-750898—1). 

From West Coast meeting of the Society of Automative 
Engineers; Seattle, Washington, United States of America (USA) (11 
Aug 1975). 

Aerodynamic drag tests were performed on a tractor-trailer 
combination and a box-shaped ground vehicle using the coast-down 
method on a smooth, nearly level runway. The tractor-trailer tests 
included an investigation of drag reduction add-on devices that are 
commercially available or under development. The box-shaped vehi- 
cle was modified by a the corners and sealing the undercar- 
riage. The tests ranged in velocity from approximately 35 miles per 
hour to 65 miles per hour for the tractor-trailer combination and 
included fuel consumption measurements and one set of measure- 
ments of drive shaft torque. Results are presented for both vehicles, 
— the effects of the various modifications on the aerodynamic 
drag. The effects of variation in the aerodynamic drag of the tractor- 
trailer combination on fuel consumption are also presented. 


ENGINE-TRANSMISSION MATCHING 
REFER ALSO TO CITATION(S) 52399 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 52307, 52315, 52439, 52452 


52408 Water cooled combustion engine with charger. Medenus, 
B.; Mettig, H. (to Kloeckner-Humboldt-Deutz A.G.). German(FRG) 
Patent 2,343,300/A/. 6 Mar 1975. 17p. (In German). 

6 figs. 

The invention attempts to find a space saving arrangement for 
supercharger —— and water cooling. The internal combustion 
engine displays a charger with supercharger cooling. The super- 
charger is mounted according to invention specifications underneath 
the cooler parallel to the middle axis of the internal combustion 
engine. The cool air delivered by the cool air blower flows through 
the supercharger perpendicular to the middle axis of the internal 
combustion engine. The water cooler runs along the engine. With 
several cylinder rows each row displays its own supercharger. With 
V-motors a water cooler is provided for each row of cylinders. 


52409 Fuel control system for a gas turbine. Lewis, G.A.; Smith, 
T.S. (to Lucas Aerospace Ltd). German(FRG) Patent 2,442,452A/. 
13 Mar 1975. 19p. (In German). 

5 figs. 

A fuel control system for a gas turbine consists of a gas 
generator turbine and a separate power turbine. The fuel is taken to 
the turbine under pressure via a pipe. An electrical signal operates a 
pilot valve which changes the servo pressure signal. Switching 
circuits are provided which produce signals depending on the speeds 
of the gas generator and power turbine. 


52410 System to save fuels. Noguchi, M. Sumiyoshi, M.; Hobo, 
N. (to Ni _ Co., Ltd). German(FRG) Patent 2,458, 413/A/. 
20 Nov 1975. 47p. (in German). 
9 figs. 
The fuel saving system is characterized by a speed constancy 
egulator to determine the difference between a pre-set speed of a 
icle and the actual speed of the vehicle. This regulator changes 
the opening of a throttle by which means the speed difference 
between set and actual value is finally reduced to 0. The correction 
of the speed takes place via the regulation of a fuel feeding system 
which controls the fuel through-flow rate according to the set speed. 


52411 Engine with continuous internal combustion. Kayser, A. 
(to Deutsche Forschungs- und Versuchsanstalt fuer Luft- und Raum- 
fahrt e.V). German(FRG) Patent 2,518,54/A/. 11 Nov 1976. 21p. (In 
German). 

7 figs. 

A description is given of an engine with continuous internal 
combustion having a compressor, a heat exchanger for heating the 
compressed gas, a combustion chamber, and an expander whose 
outlet pipe is connected to the heat exchanger. The compressor and/ 
or expander are made as rotating piston — The machine design 
achieves acceptable efficiencies even at relatively low loads, e.g. in 
motor car engines. 


52412 Het qrumetie of twoetn mputnaie & Om ae 
four-stroke large diesel engines. Pt. 2. two-stage supercharging, 
M.A.N.-supercharging components. Syassen, O. Motortech. Z.; 37: No. 
12, 517-522(Dec 1976). (In German). 

14 figs. 

Two-s — supercharging for four-stroke and two-stroke en- 
gines and M.A.N. supercharger sets are discussed. 
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52413 sig ae Cen ee ee Saale ka. 

engines. to Gutehoffnungshuette Sterkrade A.G.). 

German(FRO) Pat Patent 2,523, 671A/. 16 Dec 1976. 11p. (In German). 
3 figs. 

A method is described to increase the thermal efficiency of 
heat engines with a closed process containing a circulating medium. 
According to the invention the medium is cooled down 
in one or several heat exchangers by liquiefied natural eS be 
evaporated, whereby these are heated to boiling point. 
ing medium may be of air, helium, neon, argon or ni! The hes heat 
exchangers are simultaneously heating element parts of an evapora- 
tion system for liquefied natural gases. 


52414 An nee ae ee Hattori, T.; 
Iwata, T.; Nakase, T. (to Pp mags Soken, Inc.). US Patent 4,020,813. 
3 May 1977. Priority nd 5 1973, Japan. 12p. 

An air-to-fuel ratio control for a carbureter of an automobile 
is described which has a control valve for controlling the rate of 
flow of compensating air or compensating fuel. Also, a drive means 
is provided to fix the control valve at positions at which an optimum 
air-to-fuel ratio is obtained depending upon the engine operating 
conditions, namely at the time of cold starting, under jer low-load low- 
speed and high-load high-speed engine operating conditions. 


52415 Fuel injection system for internal combustion engine. Hat- 
tori, T.; Nakase, T.; Nishida, M. (to Nippon Soken, Inc.). US Patent 
4,020,802. 3 May 1977. Priority date 21 Mar 1974, Japan. 8p. 

A fuel injection system is described for an internal combus- 
tion engine of a type in which a stratified charge of rich air-fuel 
mixture and lean air-fuel mixture is supplied into the combustion 
chamber of each cylinder. The fuel injection system ene gt = 
electronic control unit whereby when air flow is decreased fuel 
sequentially injected into the respective cylinders in accordance with 
their firing order, whereas when the air flow is increased the fuel is 
simultaneously injected into all the cylinders. 


52416 ignition, pumpless injec- 
S. (to Politechnika 


Jarnuszkiewicz, 
Karkowska). US Patent 4,020,801. 3 May 1977. Priority date 9 Nov 
By The > ted of ke, spark 
e design is presented of a two-stroke, ignition, inter- 

nal combustion engine, with two, three, four or six cylinders. Fuel 
injection is provided by means of combustion gases and no fuel 

ump is employed. The working of the engine cylinders are 
interconnected by means of ducts in such a manner that during the 
working stroke a small amount of high pressure combustion gases 
enters the working space, after the duct port is uncovered by ras 
piston carrying over on their way a predetermined amount of fuel, 
thereby affecting the injection. 


52417 Internal combustion engine fueled by NaK. Skala, S.F. US 
Patent 4,020,798. 3 May 1977. Filed date 19 May 1975. 4p. 

The liquid metal sodium-potassium alloy called NaK reacts 
with water and air to release energy and to form hydroxides of NaK. 
The hydroxides are transported in solution by pipeline to be regener- 
ated to NaK metal by electrolysis, the NaK metal being 
by a second pipeline to be dispensed to automobiles. The present 
invention is an internal combustion based on an explosive 
reaction of NaK and water sprays in the presence of air. A two cycle 
piston engine with NaK and water injected near maximum compres- 
sion is preferred. 


52418 Fluid measuring valve and system to measure miles per 
gallon of a vehicle. Young, M.R. US Patent 4,020,683. 3 May 1977, 
Filed date 21 Jun 1976. 6p. 

A fuel measuring system which accurately measures fuel 
consumed by a vehicle and the distance traveled ad the vehicle and 
provides a detectable signal of distance traveled per quantity of fuel 
consumed. The system includes a valve with a reservoir which 
measures fuel flow from the fuel pump. A speed sensor ea 
signal indicative of a given distance traveled by the le. The 
number of times the reservoir is filled and unfilled ae fuel is 
compared via a logic circuit with a signal from the sensor to 
provide a detectable readout of distance traveled by the vehicle per 
Foy of fuel consumed. A valve may be used by itself to measure 

uid flow in a given passage. 


52419 Diesel engine control means. Hewitt, J.T.; Hol! P.B.J. 
US Patent 4,020,814. 3 May 1977. Filed date 30 May 1975. 8p. 
An automatic means for limiting the of 


operating temperature o! 
an internal combustion engine is described. The _— includes a 
pyrometer to sense the exhaust gas temperature from the engine and 
generate a signal, a temperature controller having an oo 


maximum set point to receive the 
pyrometer and to a control signal which is applied a a 
control valve in the fuel system to the engine or to electromechani- 
cal means to limit the supply of feel or governor control in response 
to a sensed exhaust gas temperature which exceeds 
maximum set point temperature. The invention can be particularly 
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lied to a diesel engine by installing a flow control valve in the 
dhesel engine fuel system operative to cycle the valve when the 
exhaust gas temperature exceeds the preselected maximum, set point 
temperature. 


52420 Engine carburetor air intake heater apparatus. Hubert, 
R.D. US Patent 4,020,815. 3 May 1977. Filed date 5 May 1975. 6p. 

An air heater and blower system is incorporated into an air 
filter for an internal combustion engine carburetor and blows heated 
air into the filter and into the carburetor under control of a thermo- 
stat. The air filter has an opening and a deflector plate to deflect 
some of the heated air against the carburetor and bowl beneath the 
filter so as to accumulate heat around the carburetor under the filter 
casing thereby increasing the efficiency of the engine in cold weath- 
er or when the temperature drops below the setting of the thermo- 
Stat. 


52421 Rotary piston internal combustion engine with a stratified 
charge intake port system. Ishikawa, Y. (to Nissan Motor Co., Ltd.). 
US Patent 4,020,800. 3 May 1977. Priority date 17 Jan 1973, Japan. 


The design is given of a rotary piston internal combustion 
engine of the type comprising a —— having two lobes and a 
three sided piston rotatable in mes ashion within the housing. 
A rich air-fuel mixture and a lean air-fuel mixture itely enter 
into the housing via an auxiliary intake port and a main intake port, 
respectively. 


52422 Rotary piston internal combustion engine with a stratified 
charge intake port system. Ishikawa, Y. (to Nissan Motor Co., Ltd.). 
bm Patent 4,020,799. 3 May 1977. Priority date 17 Jan 1973, Japan. 

’ The design is given of a rotary piston internal combustion 
engine of the type ae a housing having two lobes and a 
three sided piston rotatable in ae | ashion within the housing. 
A rich air-fuel mixture and a lean air-fuel mixture separately enter 
into the housing via an auxiliary intake port and a main intake port, 
respectively. 


52423 Combined fuel injection and intake valve for electronic fuel 
injection engine systems. Thuren, J.B.; Tomala, A. (to Bendix Corp.). 
US Patent 4,020,803. 3 May 1977. Filed date 30 Oct 1975. 6p. 

A solenoid actuated combined fuel injection and intake valve 
supplies an air-fuel mixture to an electronic fuel injection system for 
an internal combustion engine. In one embodiment of the invention 
fuel injection is controlled dependent upon the operation of an 
auxiliary air-fuel intake valve while in another embodiment of the 
invention fuel injection is controlled independent of the operation of 
the auxiliary valve. 


52424 Economizer valve for use with gas-powered internal com- 
bustion Baverstock, R. (to Impco Carburetion, Inc.). US 
Patent 4,020,810. 3 May 1977. Filed date 8 Oct 1975. 12p. 

An economizer valve is described for use with an induction 
and fuel supply system for an internal combustion engine operated 
on us fuels, for example, LPG or natural gas. The system is 

with a conventional mixing valve which supplies air according 
to engine demand, together with fuel appropriate to the desired 
charge, and includes a regulator for providing gas to the mixing 
valve, and an economizer valve responsive to pressure regions 
upstream from and at and downstream from a throttle valve effec- 
tive on the regulator to cause it to lean out the charge under certain 
conditions and to permit the charge to be enriched at other condi- 
tions. 


52425 Recirculating fuel feed and vaporization apparatus and 
method. LaForce, E.P. (to Ventur-E, Inc. of Richmond). US Patent 
— 3 May 1977. Filed date 18 Nov 1974. 14p. 


paratus is described for we maximum vaporization 
of fuel before entry into the intake manifold of an in combus- 


tion engine. The apparatus comprises an extension of the carburetor 
which separates vaporized fuel from droplets of fuel which remain 
unvaporized or which are condensed before entering the intake 
manifold. The unvaporized fuel is collected and subjected to heat 
generated at the engine exhaust pipe. In SS heated ambient 
air heats and vaporizes the unvaporized fuel. The thusly vaporized 
fuel is then re-introduced into the fuel-air mixture exiting the carbu- 
retor, and subsequently enters the intake manifold. 


52426 Fuel atomizing unit. Hayward, A. (to Electronic Fuel 
a Inc.). US Patent 4,020,812. 3 May 1977. Filed date 18 Jun 
. 8p. 

A description is given of a fuel uae ing unit semeenees in 
a conduit feeding to a combustion chamber a ively cold mixture 
of fuel droplets dispersed in air. The unit is constituted by an 
electrical heating element placed between a pair of spaced mesh 
screens to define a permeable assembly having a pocket in it. The 
assembly functions as a restriction in conduit whose impedance 
to flow is in the order of about 15 to 20%, whereby the screen 
intercepts the droplets to create a suspension in air of minute fuel 
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particles to produce a downstream mist which is forced by the 
restriction to assume a vortex-like flow pattern. The heat supplied to 
the pocket by the heater is sufficient to raise the temperature of the 
mist to a level conductive to complete combustion in the chamber, 
whereby no fuel is wasted and the exhaust of the chamber is 
substantially free of pollutants. 


52427 Isothermal fuel supply system. Amano, M. (to Toyota 
Jidosha Kogyo Kabushiki Kaisha). US Patent 4,027,639. 7 Jun 1977. 
Priority date 23 Oct 1974, Japan. 4p. 

A fuel supply system which preheats fuel to be supplied to a 
carburetor or a fuel injection device up to a constant temperature 
regardless of variations in engine operating condition is described. A 
part of a fuel supply tube which extends from a fuel pump to the 
carburetor or the foel injection device is put into contact with engine 
cooling water in a heat exchanging manner. 


WEIGHT 
REFER ALSO TO CITATION(S) 52333 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 52318, 52405 


52428 (ERDA-tr—291) Traffic emission program of the German 
Federal Minister of the Interior. Jul 1975. Translation of summary 
report of the Second NATO/CCMS Symposium on APS, 8 Novem- 
ber 1974. 67p. Dep. NTIS, PC A04/MF AOI. 

The practical prerequisites of legislative intervention for the 
purpose of traffic emission reduction were determined, and the 
possible engineering approach as well as their economic effects 
subjected to clarification before the drafting of legislative proposals. 
A description is given of the programs for which the research and 
development projects are supported. 


52429 (N—77—15037) Effect of ceramic coating of JT8D com- 
bustor liner on maximum liner temperatures and other combustor 
performance parameters. Butze, H.F.; Liebert, C.H. (National Aero- 
nautics and Space Administration, Cleveland, Ohio (USA). Lewis 
Research Center). Dec 1976. 24p. (NASA-TM-X—73581; E—9043). 
NTIS, PC A02/MF AO1. 

The effect of ceramic coating of a JT8D combustor liner was 
investigated at simulated cruise and takeoff conditions with two fuels 
of widely different aromatic contents. Substantial decreases in maxi- 
mum liner temperatures and flame radiation values were obtained 
with the ceramic-coated liner. Small reductions in exhaust gas smoke 
concentrations were observed with the ceramic-coated liner. Other 
performance eee such as combustion efficiency and emissions 
of unburned hydrocarbons, CO, and NOx were not affected signifi- 
cantly. No deterioration of the ceramic coating was observed after 
yo 6 hours of cyclic operation including several startups and 

utdowns. 


52430 (NTIS/PS—77/0166) Automobile air pollution: control 
equipmen 


. (National Technical Information Service, Spring- 
Apr 1977. 157p. PC NO1/MF NO1. 
— NTIS/PS-76/0185, and NTIS/PS-75/311. See 
also NTIS/PS-77/0167. 

The bibliography of Federally-sponsored research cites con- 

trol equipment and retrofit techniques to control automobile exhaust 
emissions. The topics include the design and performance of catalyt- 
ic and thermal reactors, retrofit devices, carburetors, and ignition 
timing systems. The effects of this equipment on the industry and 
studies of catalysts are also covered. New engine —— to improve 
emission exhaust are not included. The updated bibli hy con- 
tains 152 abstracts, 27 of which are new entries to the previous 
edition. 
52431 (NTIS/PS—77/0167) Automobile air pollution: control 
equipment. catalytic converters (citations from the engineering index 
data base). Report for 1970—Feb 77. Lehmann, E.J. (National Tech- 
nical Information Service, Springfield, Va. (USA)). Apr 1977. 210p. 
PC NO1/MF NO1. 

See also NTIS/PS—77/0166. Supersedes NTIS/PS—76/ 


The citations of worldwide i ing literature cover auto- 
motive catalytic converters. Incl are such topics as converter 
ign and materials, performance tests, effectiveness in pollutant 
reduction, catalyst poisoning, catalyst selection, chemistry involved 
in the emission control, and the overall feasibility of using these 
converters under normal driving conditions. The problem and con- 
trol of sulfuric acid and sulfate emissions are also discussed. The 
updated bibli y contains 203 abstracts, 58 of which are new 
entries to the previous edition. 


0186. 
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52432 (PB—262696) Annual catalyst research program report 
(2nd): summary. Annual program status Jun 74—Dec 75. (Health 
Effects Research Lab., Research Triangle Park, N.C. (USA)). Jan 
1977. 83p. (EPA—600/3-77/008). NTIS, PC A05/MF A01. 

See also PB—249908. 

This report constitutes the second Annual Report of the ORD 
Catalyst Research Program required by the Administrator as noted 
in his testimony before the Senate Public Works Committee on 
November 6, 1973. It includes all research aspects of this broad 
multi-disciplinary program including: emissions characterization, 
measurement method development, monitoring, fuels analysis, toxi- 
cology, biology, epidemiology, human studies, and unregulated 
emissions control options. Principal focus is upon catalyst-generated 
sulfuric acid and noble metal particulate emissions. 


52433 Device to reduce the noxious components in the exchaust 
gas of combustion engines. Wessel, W. (to Bosch (R.) G.m.b.H.). 
German(FRG) Patent 2,423,111/A/. 27 Nov 1975. 2ip. (in 
German). 

5 figs. 

The invention deals with a device to reduce the noxious 
components in the exhaust gas of internal combustion engines. A fast 
and accurate regulation of the fuel-air mixture introduced into the 
combustion engine is achieved without temperature and aging influ- 
ences on the electronic control system for the electromagnetic valve. 
A saw-tooth voltage of constant frequency and amplitude produced 
by saw-tooth arg changes the keying ratio of the electromag- 
netic valve, which by a variable direct voltage corresponding to the 
operational parameters is superimposed over a potentiometer at the 
inverted entrance of a summing amplifier of the control system. A 
predetermined voltage of two resistances is induced via a potentiom- 
eter at the non-inverted entrance. 


52434 Measures of exhaust gas cleaning of internal combustion 

engines. Menrad, H. (Volkswagenwerk A.G., Wolfsburg (Germany, 

F.R.)). a Z.; 36: No. 12, 335-336(Dec 1975). (In German). 
igs. 

The most important exhaust gas cleaning methods and their 
influence on fuel consumption are discussed. Leaner fuel-air mix- 
tures, stratified charge, improved mixture formation, and improved 
ignition systems are discussed. Afterburning involves a large fuel 
consumption while catalytic conversion does not, even at low tem- 
peratures (part-load). A large reduction of the nitrogen oxides is 
particularly expensive. 


52435 Motors for passenger cars. Derndinger, H.O. (Verein 
Deutscher Ingenieure, Duesseldorf (Germany, F.R.)). VDI (Ver. 
Dtsch. ing) Z.; 119: No. 5, 276-279(Mar 1977). (In German). 

igs. 


The necessicity to meet tightened up legal stipulations has put 
its mark on the development of motors during the past two years. 
Still in the foreground at the moment are the es issued in numer- 
ous countries concerning the removal of noxious substances in 
exhaust gases. There is also an increase in the legal regulations issued 
aimed at reducing fuel consumption and limiting noise. The search 
for new alternative fuels, stepped up since the energy crisis, are also 
reported on. 


52436 Catalytic converter for purifying gases. Givens, W.R.; 
Lemme, C.D. (to Maremont Corp.). US Patent 4,021,203. 3 May 
1977. Filed date 14 Jan 1976. 12p. 

An improved catalytic converter for the exhaust gases of an 
automotive engine is disclosed, the converter including a plurality of 
honeycomb type catalyst carrier elements, annular spacer members 
and cushioning rings mounted in compressed sandwich fashion 
within a cylindrical casing section so that the only rigid connection 
is between the ends of the assembled sandwich and the casing, the 
cushioning rings being formed of compressed metallic wires and 
having a triangular cross-sectional configuration which compressive- 
ly engages within correspondingly shaped annular spaces at the ends 
of the carrier elements so that the compressive forces of each 
cushioning ring are transmitted to the associated carrier element 
with a radially inward component and a longitudinally inward 
component. 


Apparatus for the detoxification of exhaust gases in inter- 

ibustion engines. Woessner, G.; Zweng, J.; Linder, E. (to 

Robert Bosch GmbH). US Patent 4,023,360. 17 May 1977. Priority 
date 23 Oct 1973, German, Federal Republic of (F.R. Germany). 6p. 
The exhaust system of an internal combustion engine includes 

one or several, sequential catalytic reactors is provided with a bypass 
channel through which some portion of the exhaust gases may be 
diverted. This diversion takes place whenever the gas flow rate 
becomes so high that the operating temperatures of one or more of 
the reactors would be exceeded. The gases flowing through the 
b channel are cooled prior to their reintroduction into the main 
exhaust pipe channel. The diversion of amp of the gas stream into the 
ene channel is accomplished with the aid of a control current of 
exhaust gas tapped off from the exhaust line and conducted back 
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upstream to the junction of the main channel and the bypass channel. 
e force of this control current deviates the exhaust gases from 
their normal path and causes them to flow into the bypass channel. 


52438 Exhaust gas purification system. Kobayashi, N. (to 
Toyota Jidosha Kogyo Kabushiki Kaisha). US Patent 4,026,168. 31 
May 1977. Filed date 9 Apr 1976. 6p. Y : 

An exhaust gas purifying system is described that may be 
adapted for use with an automotive vehicle having an automatic 
transmission. The system includes a device for ting the return 
of a throttle valve to the idling position. A switch is closed when a 
shift lever is in a predetermined range so that the position control 
device may be actuated to prevent the throttle valve from being 
returned to the idling position when the or the vehicle or the 
negative pressure in the intake manifold is in excess of a predeter- 
mined magnitude. Emission of pollutants may be decreased, and safe 
driving is insured. 


52439 Dual sensor closed loop fuel control system having signal 
transfer between sensors during warmup. Storey, E.C. (to General 
peg Corp.). US Patent 4,027,477. 7 Jun 1977. Filed date 29 Apr 
1976. 8p. 

K closed loop fuel control system for an internal combustion 
engine has a catalytic converter in its exhaust system and a pair of 
zirconia sensors for generating respective si indicative of the 
air-fuel ratio in the gases upstream and downstream of the catalytic 
converter. These sensors are used in the control system to control 
the rate of flow of fuel or air to the engine in response to the sensor 
signals to maintain a constant stoichiometric air-fuel ratio in the 
exhaust system for maximum catalytic converter efficiency in simul- 
taneous oxidation and reduction. A circuit is described for imposing 
the output of the zirconia sensor upstream from the catalytic con- 
verter across the zirconia sensor downstream of the catalytic con- 
verter until the zirconia sensor downstream of the catalytic convert- 
er reaches its operating temperature. 


52440 Thermoelectric exhaust gas sensor. Micheli, A.L.; 
Dungan, D.F. (to General Motors Corp.). US Patent 4,029,472. 14 
Jun 1977. Filed date 5 Apr 1976. 14p. 

An extremely high output and durable thermoelectric sensor 
for detecting the quantitative content of combustibles in an exhaust 
gas is described. Thick film coatings of lithia-nickel and doped 
titanium dioxide — two thermocouple junctions on a ceramic 
substrate. An exhaust gas oxidation catalyst adjacent one of the 
junctions provides a junction temperature differential when the 
ceramic body is exposed to exhaust gas flow. The output difference 
between the two junctions is proportional to the concentration of 
residual combustibles in the exhaust gas. 


52441 Muffler and exhaust gas purifier for internal combustion 
engines. Ignoffo, V.E. US Patent 4,032,310. 28 Jun 1977. Filed date 3 
Nov 1975. 6p. 

An internal combustion engine exhaust = muffler and purifi- 
er with segmented hollow shell and removable middle segment are 
described. The shell has an upstream exhaust gas expansion chamber, 
a downstream sound-absorbing and sound.collecting chamber, and a 
cartridge is 
exhaust gas purifying material. 2 claims, 


middle, removable a receiving housing. 


filled with small particles o 
9 figures. 


52442 Internal combustion engine exhaust gas after-burning 
system. Masaki, K.; Ookubo, Y. (to Nissan Motor Co., Ltd.). US 
Patent 4,033,123. 5 Jul 1977. Priority date 17 Aug 1973, Japan. 6p. 

A fuel vaporizer supplies fuel into a thermal reactor for 
promoting oxidative purification of unburned components of exhaust 
gases in Se Se The additional fuel is injected 
upstream into the gas stream flowing through a conduit to the fuel 
vaporizer. 


52443 Apparatus for mounting exhaust gas sensor. Kawamura, 
Y.; Saito, M.; Minami, H. (to Nissan Motor Co., Ltd.). US Patent 
4,033,170. 5 Jul 1977. Priority date 1 Nov 1974, Japan. 8p. é 

An apparatus is described by which an ust gas sensor is 
placed in flow communication wth the exhaust gases issued from an 
engine. The a tus is so constructed and such that a 
volume of air is maintained about a body portion of the exhaust 
sensor in heat conductive relation with the exhaust gases. 
apparatus may be provided with a heater around a probe portion of 
the exhaust gas sensor which projects into the exhaust conduit. The 
heater is selectively ple 9 to heat the probe portion when the 
temperature of the exhaust gases is low. 


52444 Exhaust gas purifying catalyst and process of making and 
using same. Koberstein, E.; Lakatos, E. (to Deutsche Gold- und 
Silber-Scheideanstalt vormals Roessler). US Patent 4,034,060. 5 Jul 
1977. Priority date 13 Oct 1972, German, Federal Republic of (F.R. 
Germany). 10p. . 7 Q 

A process is described for preparing an oxidic, carrier catalyst 
comprising at least one heavy metal compound as active component. 
A carrier has a temperature resistant material with a catalytically 
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active coating formed by intensively mixing the carrier with a 
binding t, and at least one pulverulent, oxidic heavy metal 
com or with a pulverulent mass containing at least one of said 
oxidic heavy metal compounds or at least one hydroxyl group- 
containing precursor of heavy metal —— The resulting 
mass is t to remove the binding agent. The catalyst and the 
process of using the catalyst in the purification of exhaust gases are 
provided. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 52313, 52314, 52458 


52445 Exhaust recirculation system. Nohira, H.; Tanaka, M.; 
Susono, S. (to Toyoto Motor Co. Ltd). German(FRG) Patent 
aeesiet 30 Dec 1976. 25p. (In German). 


figs. 

A Sescsiption is given of an exhaust recirculation system 
which switches off the recirculation in neutral gear, during delay, 
during full-load operation, and during ial load, when the air flow 
is large. The recirculated exhaust gas is mixed in correct proportion 
——_ air flow, preventing the overheating of the exhaust control 
valve. 


52446 a ge ean Oy et eute, Kee 8; 
Miyaki, K. (to Honda Giken Kogyo Kabushiki Kaisha). US Patent 
4,020,808. 3 May 1977. Priority date 23 Feb 1973, Japan. 2p. 

Exhaust gas from an internal combustion piston engine is 
recirculated through a rich mixture auxiliary intake passage leading 
to an auxiliary combustion chamber. A valve controls the relative 
proportions of exhaust gas and air supplied to the auxiliary intake 
passage, and the valve is controlled by means responsive to suction 
pressure downstream from the auxiliary throttle valve, and is also 
responsive to movement of that throttle valve. 


52447 Exhaust gas recirculation system for a diesel engine. Kern, 
R.A.; McClung, C.L.; Turner, J.R. (to Catepillar Tractor Co.). US 
Patent 4,020,809. 3 May 1977. Filed date 2 Jun 1975. 6p. 

An exhaust gas recirculation system is provided for reducing 
the content of oxides of nitrogen in the exhaust of a diesel engine. 
The system is effective in recirculating variable amounts of exhaust 
gas back through the engine in relation to engine load by being 
operatively controlled in response to predetermined settings of the 
engine's fuel supply system. 


52448 Catalyst for controlling poisonous exhaust gas. Kojima, T. 
US Patent 4,023,361. 17 May 1977. Filed date 2 Aug 1974. 10p. 

A catalytic converter for treating poisonous exhaust gases 
from an engine consists essentially of highly purified copper. The 
catalytic converter is produced as an elongated, generally cylindrical 
body having a helically threaded outer surface and is mounted 
between a cylinder head and a manifold. 


52449 Exhaust gas recirculation device. Moriya, H.; Osawa, T. 
(to Hitachi, Ltd.). US Patent 4,027,638. 7 Jun 1977. Priority date 16 
Oct 1972, Japan. 6p. 

An exhaust recirculation system is described whereby a 
part of exhaust 1s recirculated to the downstream of the carbure- 
tor throttle valve through an exhaust recirculation passage for 
removing the nitrogen oxides in exhaust gas discharged from an 
internal combustion engine. A pressure control valve is provided in 
the after-flow of the flow control valve which controls the rate of 
exhaust gas recirculated to the downstream of the throttle valve 

i halfway in said exhaust recirculation passage. The pressure 
control valve is such that its opening will be reduced when 
negative pressure in the downstream of the throttle valve is high and 
that the me will be enlarged when the negative pressure is low. 
The amount of exhaust gas taken into the engine is made basically 
proportional to the air intake so that the recirculation ratio will be 
maintained substantially constant over a wide range of operation. 


52450 Decomposing nitrogen oxides with - 
um catalysts. 3 i .; Raynal, B.; Berrebi, G. (to 
Societe i its pour Catalyse). US Patent 4,029,738. 
14 Jun 1977. Priority date 2 Dec 1971, France. 18p. 

A catalyst is described for the decomposition of nitrogen 
oxides, particularly for use in catalytic exhaust boxes for internal 
combustion engines. From 3 to 20 percent of an active phase of the 
formula Ni/sub x/(Fe/sub y/Cr/sub z/)O/sub t/, in which x has a 
value from 0.5 to 1.5, y + za value from 1.5 to 3, the ratio y/(y + 
z) a value from 0.01 to 0.9 and t a value lower than 10, is deposited 
on the carrier. 


52451 Exhaust gas 
manishi, M. (to To 


recirculation 
Jidosha Kogyo i ). 
Patent 4,031,871. 28 Jun 1977. Priority date 2 Mar 1976, Japan. 


An improvement for an ¢ gas recirculation EGR) 
system of a motor vehicle is described. The system consists of: (1) a 
diaphragm type EGR valve mounted on an EGR pipe which 
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connects the exhaust manifold and the intake manifold; (2) an 
opening path for air from the atmosphere diverged from a connect- 
ing pipe which connects the diaphragm chamber of the EGR valve 
and the EGR port near the carburetor throttle valve, and (3) a 
diaphragm type vacuum control valve (VCV) arranged at the = 
ing end of the opening path, the diaphragm chamber of the VCV 
communicating with the inlet of the EGR valve. The improvement 
comprises another opening path for air from the atmosphere, which 
is diverged from the connecting pipe between the diap! cham- 
ber of the EGR valve and the EGR port, and another VCV, which 
operates in response to the vacuum pressure in the intake manifold, 
which is arranged at the opening end of the second opening path. 


52452 Start up system for hydrogen used with an 
internal combustion engine. Houseman, J.; Cerini, D.J. (to California 
Inst. of Tech.). US Patent 4,033,133. 5 Jul 1977. Filed date 22 Mar 
1976. 12p. 

A hydrogen generator provides hydrogen rich product gases 
which are mixed with the fuel being supplied to an internal combus- 
tion engine for the p of enabling a very lean mixture of that 
fuel to be used, whereby nitrous oxides emitted by the engine are 
minimized. The hydrogen generator contains a catalyst which must 
be heated to a pre-determined temperature before it can react 
properly. To simplify the process of heating up the catalyst as start- 
up time, either some of the energy produced by the engine such as 
engine exhaust gas or electrical x + produced by the engine may 
be used to heat up air which is then used to heat the catalyst. 


52453 Exhaust gas recirculation system. Kunihiko, S.; Hioki, K.; 
Muranaka, S. (to Nissan Motor Co., Ltd.). US Patent 4,033,306. 5 Jul 
1977. Priority date 11 Jun 1974, Japan. 6p. 

A vale, the opening degree of which is decreased with rise 
in the intake manifold vacuum, ts located in an exhaust gas recircula- 
tion conduit at the downstream of another valve, the opening degree 
of which is increased with rise in the vacuum at a port opening to 
the carburetor in the neighborhood of the periphery of the throttle 
valve in its closed position. 


52454 Exhaust gas recirculation control system. Hayashi, Y.; 
Nakajima, Y.; Sugi K.; Aoyama, S. (to Nissan Motor Co., Ltd.). 
US Patent 4,033,308. 5 Jul 1977. Priority date 24 Jun 1974, Japan. 8p. 

Gas recirculation into engine combustion chambers is con- 
trolled to a constant ratio with respect to the amount of induction air 
despite wide variations in manifold vacuum. 


52455 Exhaust gas recirculation system with control apparatus 
for exhaust gas flow control valve. Hayashi, Y.; Nakajima, Y.; Sugi- 
hara, K.; Nagumo, S. (to Nissan Motor Co., Ltd.). US Patent 
4,033,309. 5 Jul 1977. Priority date 24 Jun 1974, Japan. 8p. 

An exhaust gas recirculation system comprises an exhaust gas 
flow control valve; a vacuum actuator for operation of the flow 
control valve; and a control apparatus constructed and arranged 
such that an output vacuum of the control apparatus applied to the 
vacuum actuator is an amplification of the venturi vacuum modified 
by the intake manifold vacuum. 


CARBON MONOXIDE 


REFER ALSO TO CITATION(S) 52307, 52313, 52415, 52425, 
52426, 52448, 52465, 52466 


52456 Method of preparing a catalyst for treatment of exhaust 
gases. Okuyama, T.; Kawagoshi, S.; [kemi, T.; Shimonuri, K. (to 
Nissan Motor Co., Ltd.). US Patent 4,024,079. 17 May 1977. Priority 
date 30 Jan 1975, Japan. 10p. 

A catalyst is prepared by firstly impregnating a carrier with a 
solution of a catalytically active metal compound and a sulfur 
compound and thereafier treating the impregnated carrier in a 
stream of high temperature steam. 


52457 Electronically controlled exhaust gas purifying system. 
Masaki, K.; Nakajima, Y.; Maruoka, H. (to Nissan Motor Co., Ltd.). 
US Patent 4,023,359. 17 May 1977. Priority date 19 Jul 1972, Japan. 
12p. 

, An electronically controlled exhaust gas purifying system for 
use with an internal combustion engine of a motor vehicle includes 
not only a catalytic converter but also an auxiliary thermal reactor 
which is located upstream of the catalytic converter and by which 
exhaust gases emitted from the engine is re-combusted to the extent 
that the catalytic converter is not destroyed or damaged by the 
residual unconsumed compounds in exhaust gases disc’ from 
the thermal reactor. The — is provided with an i 
control means for shutting off the flow of secondary air to be mixed 
with the exhaust gases emitted from the engine both when at least 
one of the temperatures of the catalytic converter and the thermal 
en value at which they would be destro 
or damaged, w engine is under c i i 
electronic control means retards the oon i atte ten the 
exhaust gases when the temperature of the reactor falls to its 
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reaction commencement temperature. In the event that the rate of 
temperature rise of the thermal reactor exceeds a threshold value, 
the electronic control means does not retard the spark even if the 
temperature of the thermal reactor falls to the reaction commence- 
ment temperature, but then retards the spark when the temperature 
of the thermal reactor falls below a predetermined value which is set 
lower than that of the reaction commencement temperature. 


52458 Method of improving the operational capacity of three-way 
catalysts. Adawi, M.W.; Briggs, A.D.; DeLosh, R.G.; Smith, C.S. 
(to Ford Motor Co.). US Patent 4,024,706. 24 May 1977. Filed date 7 
Jan 1976. 6p. 

A method is disclosed for widening the range of air-fuel ratios 
over which three-way catalysts having an oxygen storage capacity 
are operative. Three-way catalysts are operative when new both in 
oxidizing at least 80% of the unburned hydrocarbons and carbon 
monoxide and in reducing 80% of the oxides of nitrogen contained 
in an exhaust gas stream delivered to the catalysts from an engine. In 
general, the method is conducted by supplying to the engine to be 
burned therein an air-fuel mixture in which the fuel to air ratio is 
varied from a rich condition in which more fuel is present than air to 
burn it to a lean condition in which less fuel is present than air to 
burn it. The air-fuel ratio is displaced equal amounts to the rich and 
to the lean sides from a stoichiometric condition. The displacement 
to each side is generally of an identical nature and the overall 
frequency of displacement is such that the oxygen storage capacity 
of the particular three-way catalyst is not exhausted during the lean 
portion of the cycle. 


52459 Overheat protection device for a catalytic converter. Ta- 
mazawa, T.; Kunugi, T. (to Nissan Motor Co., Ltd.). US Patent 
4,026,106. 31 May 1977. Priority date 11 May 1974, Japan. 4p. 

The invention concerns an overheat protection device for a 
catalytic converter in which the injection of secondary air is pre- 
vented when the temperature in the catalytic converter is higher 
than a lower predetermined value and a warning signal is produced 
when the temperature is higher than a higher predetermined value. 


52460 Air flow control means for automobile engine exhaust gas 
cleaning means. Inada, M.; Kawabata, Y.; Sato, K. (to Aisin Seiki 
Kabushiki Kaisha). US Patent 4,033,125. 5 Jul 1977. Priority date 26 
Nov 1974, Japan. 8p. 
In an automobile engine exhaust gas cleaning system includ- 
an exhaust gas reactor which is supplied with auxiliary air for 
effecting combustion of unburned constituents such as CO and HC 
in the exhaust gas, an air flow control device is provided for 
controlling the supply of the auxiliary air. The control device 
includes a first control valve disposed in the auxiliary air supply 
passage and controlled in response to the engine intake pressure so 
that it is opened when the engine intake vacuum is above the wide 
open throttle vacuum, and a second control valve for controlling the 
supply of the engine intake vacuum to the first control valve in such 
a manner that it allows the engine intake vacuum to pass into the 
first control valve when the vacuum is lower than the value that is 
produced during deceleration and that it introduces atmospheric 
pressure to the first control valve when the vacuum increases to the 
value that is opment during deceleration. A time delay device is 
provided in the second control valve so that the atmospheric pres- 
sure to the first control valve is cut-off and the engine intake vacuum 
is again introduced into the first control valve after a certain time 
delay during initial period of engine deceleration. 


HYDROCARBONS 


REFER ALSO TO CITATION(S) 52307, 52309, 52313, 52314, 
52415, 52425, 52426, 52448, 52456, 52457, 52460, 52466 


52461 Hydrocarbon concentration sensor for use in engine ex- 
haust gas. Fujishiro, T.; Sunano, N. (to Nissan Motor Co., Ltd.). US 
Patent 4,033,169. 5 Jul 1977. Priority date 9 Aug 1974, Japan. 6p. 

A sensor is described having an n-type oxide semiconductor 
layer and a p-type oxide semiconductor layer spaced from and 
electrically connected in series with each other and two fixed 
resistors connected in series with each other. The two semiconduc- 
tor layers and two resistors are connected to construct a four-arm 
bridge. 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 52417, 52424 


52462 (N—77—15209) Study of mixtures of methane and carbon 
dioxide as fuels in a single cylinder engine (clr). Wong, J.K.S. 
(National Research Council of Canada, Ottawa, Ontario). Sep 1976. 
32p. (NRC—15636;MP—70). NTIS, PC A03/MF AOI. 


ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 5447 


A single cylinder four stroke engine (CLR) was used to 

investigate the feasibility of using mixtures of methane and carbon 
dioxide as an alternate fuel. Effects of fuel quality on engine Lape 
output and brake specific fuel consumption were investigated at 
1600, 2400, 2800, and 3200 rpm using full throttle with 
various spark timing, equivalence ratio, and maximum load. 
indicated that using fuel mixtures having quality of mds or better in 
methane and carbon dioxide ratio along with gape ~~ simon fo 
and operating equivalance ratio corres maximum 
economy, engine power losses, and brake 
increases could be kept below 10 percent po nse! to Peay nes maximum 
power produced with pure methane fuel. 
52463 yh dhe Automobile air pollution: auto- 
motive fuels (a abstracts). Report for 1970—Mar 77. 
Cavagnaro, D.M. (hetrenl Te Technical Information Service, Spring- 
field, Va. (USA)). Apr 1977. 167p. PC NO1/MF NO1. 

Supersedes NTIS/PS-76/0188, and NTIS/PS-75/313. 

The use of fuels and fuel additives in automobiles is covered 
in these cited abstracts. The use of methyl alcohol, natural gas, 
methane, and hydrogen are reported. Improvements to gasoline and 
its properties which effect air pollution are discussed, along with 
studies on lead additives. The updated bibli y contains 162 
abstracts, 93 of which are new entries to the previous edition. 


52464 (PB—264632) Characterization and research investigation 
of methanol and methyl fuels in automobile engines. First year report. 
Report for Feb 75-Feb 76. Pefley, R.K.; Royce, A.E.; we 
L.H.; McCormick, M.C.; Sweeney, M.. A. (Santa Clara Univ a 
(USA). Dept. of Mechanical Engineering). Aug 1976. 91p. NTIS, 
PC A05/MF AOl1. 

Methanol is compared with gasoline in steady state dynamo- 
meter test evaluations of power, thermal efficiency, and emissions. 
The reported comparisons are from OEM equipment with gasoline 
and low cost modifications of the fuel preparation system to accom- 
modate methanol. Maldistribution of fuel-air mixture among the 
cylinders is severe for line and somewhat worse for methanol. 
Even so, methanol is found superior in — efficiency. NOx 
emissions, and equivalence ratio ro with 
gasoline in power, hydrocarbons and Methanol produces some- 
what more aldehydes, particularly from lean equivalence ratios, but 
the absolute levels for both fuels are low. Also presented is some 
engine friction-wear data based on analysis of engine oil for various 
metals. Preliminary computer modeling of engine thermochemical 
processes predicts both emissions and performance in good agree- 
ment with experimental data. 


52465 Large scale test: 1.75 million kilometers with a gasoline- 
methanol mixture. VDI (Ver. Dtsch. Ing.) Nachr.; 31: No. 6, 1-2(Feb 
1977). (In German). 

1 fig. 

45 test vehicles of the types Golf (VW), Audi and VW-busses 
were tested. The vehicles were driven up to 70,000 km. The test aera 
was from Corsica to North-Scandinavia. All vehicles were driven 
with a fuel mixture consisting of 85% normal gasoline and 15% 
methanol. The cold starting of the es under -26°C was good; 
special measures had to be taken, however, under -44°C. The 
behavior of the — during hot starting was similar to that of 
gasoline engines. emission of noxious ——. was improved 
by 50% compared with operation with pure 8% (hydrocarbon 
and CO), but the emission of NO increased 18% to 50%. The 
tests show that gasoline-methanol mixtures are [Prac 8 able to com- 
pete with pure gasoline. An introduction period of 12 years seems 
sufficient and reasonable. 


52466 Fuel additive package containing polybutene amine and 
lubricating oil. Alquist, H.E.; Ebersole, G.D. (to May oy = 
Co.). US Patent 4,022,589. 10 May 1977. Filed date 17 Oct 1974. 8p. 
An automotive fuel additive is described comprising 10 to 50 
parts by weight of a polybutene amine Olen having an average 
molecular weight in the range of 600 to 3 and having a nitrogen 
content in the range of 0.5 to 3 weight percent and 100 to 500 parts 
by weight of a solvent-refined ic lubricating oil having a 
viscosity in the range of 250 to SUS at 100°F. 


52467 Fuel i containing esters and nitrogen-contain- 
ing dispersants. r, C.J. Jr.; Miller, C.O. (to Lubrizol Corp.). US 
Patent 4,032, 304. 2 28 : Jun 1977. Filed date 3 Sep 1974. 12p. 

Improved fuel compositions with decreased tendency to form 
deposits in the carburetor and on “early fuel evaporation” res | 
elements, inlet valves and the like contain a normally liquid 
(usually a hydrocarbon fuel), a carboxylic acid ester of lubricating 
viscosity, and an oil-soluble nitrogen-containing di it. The dis- 
persant is characterized by the presence therein of a substantially 
saturated hydrocarbon-based radical having at least about 50 carbon 
atoms, and it is preferably a carboxylic dispersant (¢.g., the reaction 
product of a polyisobutenyl succinic acid- ucing compound = 
a polyethylene polyamine) or a Mamichtype ing dispersant (e.g., the 
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reaction product of an alkyl phenol with formaldehyde and a poly- 
ethylene polyamine). 


52468 Fuel compositions containing esters and ester-type disper- 
sants. Dorer, C.J. Jr.; Miller, C.O. (to Lubrizol Corp.). US Patent 
4,032,303. 28 Jun 1977. Filed date 1 Oct 1975. 8p. 

Improved fuel compositions with decreased tendency to form 
deposits in the carburetor and on “early fuel evaporation” heating 
elements, inlet valves and the like contain a normally liquid fuel 
(usually a hydrocarbon fuel), a carboxylic acid ester which is either 
(1) an ester of a polyol and a Cs—Cis monocarboxylic acid or (2) an 
alkanol ester of a substituted succinic acid, and an oil-soluble, ester- 


type, nitrogen-free dispersant derived from a polyhydric alcohol and 
characterized by the presence therein of a substantially saturated 

aliphatic a Be th ome 

atoms. 


radical having at least about 30 carbon 


MATERIALS 


52469 Microsphere insulation systems. Parmicy, R.T. 161- 
167 of In A Applicaton of cryogenic technology. Volume 8. th, 
S.H. (ed.). NY; Scholium International Inc. (1976). 

From CRY' 116 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135—. 

The Space Tug insulation concept consists of a stainless steel 
— ket with expansion diamonds and hollow glass micros- 

ling the annulus between the jacket and tank. This insula- 

Seaedie bor ees anattoeen tor eek ite Seated chara and 
an ig np Test results from a here model are 

Performance of two versions of this insulation is compared 
oat that of polyurethane foam. (DLC) 


52470 (UCID—17941) Overview of surface related problems in 
the nuclear energy field. Colmenares, C.A. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 25 May 1977. Contract w- 
7405-ENG-48. re NTIS, PC A04/MF AOI. 

An exten set of viewgraphs used in a talk on surface- 
related problems in the nuclear energy field is assembled in this 
report. Materials problems in the areas of fission reactors, hydrogen 
storage, catalysis, nuclear w bullets, and nuclear se dis- 
posal and fuel reprocessing are included. adnan go my 
ably cold eoutelnnds there is no text. 15 figures, 36 tables. (RWR) 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 51427 


52471 ae ag ett tag Superalloys (citations from the 
— pe oe Report for - 1964—Mar a Jo USAR. 7 

echnical Information Service, Springfie! a. A)). Apr 
260p. PC NO1/MF N01. . 

Su NTIS/PS—76/0109, and NTIS/PS—75/179. See 
also NTIS/PS—77/0161. 

Federall y-funded research studies on coatings, nuclear materi- 
als, testing, Sk Lae On) sees sonra of 
superalloys are cited. Research on composites from superalloys 
included. (This updated bibliography contains 255 abstracts, 53 of 
which are new entries to the previous edition.) 


52472 a 3)) Bibliography of the technical 
erature of the Metals and Ceramics Division, 1970—1974. Hill, M.R. 
gone (Oak Ridge National Lab., Tenn. (USA)). Jul 1977. Con- 
/T405-ENG-26 74p. . NTIS, PC A09/MF AO1. 

yey od of the scientific information originating in the 
Metals and Ceramics Division of ORNL during the period 1970 
pmo 1974 is presented. The master listing contains 925 refer- 
ences, for which both subject and author indexes are provided. 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 52532, 52685 


52473 ag A Ne Development and evaluation of processes 
for deposition of Ni/Co—Cr—AlY (MCrAIY) coatings for gas turbine 
J report. Hodshire, J.O. (General Motors he 
Indianapolis, Ind. (USA). Detroit Diesel Allison Div.). Jan 1 
Seen feeuihilty of endo on | Lac Fe me A0l. 
‘easibility an TAIY type overlay coating 
structure by electrophoretic (AEP) Pr wre de was es * 
NiCrAlY produced on solidified Mar 
a by AEP AEP depositicn of oer iy sctivated NiCrY powder 
with subsequent cold isostatic pressing and aluminizing treatments. 
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The NiCrAlY coating microstructure consisted essentially of chro- 
mium rich particles in a Ni-Cr-Al matrix and minimal interdiffusion 
with the base metal. The structure contained scattered porosity. 
Cold isostatic was introduce near the end of the Task I 
effort. The ne AEP NICcAlY process feasibility was demonstrated. 


52474 (AD-A—037349) Application of sputter-deposited lamellar 
composite technology to the development of high 

blade materials and airfoil fabrication. Final 1 May 73—30 Jun 
76. Busch, R.; Patten, J.W.; Gardner, H.R. (Battelle Pacific North- 
west Labs., Richland, Wash. (USA)). Oct 1976. Contract F44620-73- 
C-0071. 37p. NTIS, PC A03/MF AOl1. 

Data and results from the third year’s work on ee ome of 
Sputter- ited Lamellar Composite Technology to yes 
ment of Temperature Turbine Blade Materials and Airfoil 
Fabrication are presented and discussed. 


52475 (N—77-12183) Low-gravity processing of superconducting 

(Alabama Univ, Humtvile (USA). Schol of Science and Engineer 

(Alabama Univ., Huntsville (USA). School of Science and - 

om. Nov 1976. 45p. (NASA-CR—150106; UAH-RR—194). 
A03/MF AOl1. 

Low gravity conditions can be sustained on earth for several 
seconds in an evacuated drop tube. Because radiation cooling is most 
effective at high temperatures, the refractive metals and alloys are 
prime candidates for fre free fall solidification. The results of initial 
experiments on droplet formation, droplet release, critical size and 
evaporation losses are given. The time required for free fall solidifi- 
cation of different size droplets is calculated. The materials studied 
were copper, niobium, vanadium, and niobium—tin alloys. Improve- 
— in perky, composition, homogeneity and stoichiometry are 

during free fall solidification of niobium based alloys, 
which should become evident in an increase in the superconducting 
transition temperature. 


52476 (PB—264286) NBS space 
report 1 Jan 76-31 Dec 76. E.; , R.L. (National 
Bureau of Standards, Washington, D.C. jUsA). Feb 1977. 116p. 
(NBSIR—77-1208). NTIS, PC A06/MF AO1. 

See also PB-250 849. 

The results obtained for each task are given in detailed 
summaries in the body of the report. Briefly, in Task 1 - Crystal 
Perfection in Czochralski Growth - large nickel single crystals have 
been grown having dislocation densities as low as lines/sq cm as 
assessed by x-ray dynamical diffraction techniques. In Task 2 - 
Evaporative Purification of Ultra-High Purity Materials - Part A - it 
was determined that the use of sessile drops as a means of - 
the study of molten alumina places severe restrictions on 
and ailiiy of the Guan dean abd Ga-dheaiend tn aoe of temanenione 
measurement and control problems encountered. In Part B, rates of 
evaporative purification were determined for Nb-Mo and for Mo-Zr 
alloys at elevated tem: a using R.F. levitation of molten drops. 
In Task 3 - Vapor Transport Synthesis and Crystal Growth - the 
growth of 1.5 cm diameter crystals of mercurous chloride crystals by 
a vapor Bridgman technique is described. In Task 4 - Melt S > 
Weightless Crystal Growth, thermocapillary forces on air bubb! 

a viscous oll were measured, and the shape of axisymmetric liquid 
zones and their stability with respect to perturbations has been 
investigated numerically. 


52477 Superconductors. Newkirk, L.R.; Valencia, F.A. (to 
gy Research and Development Administration). US Patent 
4,005,990. 1 Feb 1977. Filed date 26 Jun 1975. 4p. 

PAT-APPL-590,747. 

The structural quality of niobium germanide as a high-transi- 
tion-tem; jucting material is substantially improved 
by the presence of about 5 at. ae ee Niobium germanide 
having this oxygen content may readily be prepared as a bulk 
coating bonded to a metallic substrate by cheniied vaper Gupediiien 
techniques. 2 figures, 1 table. 


52478 Tungsen—nickel—cobalt alloy and method of 

same. Dickinson, J.M.; Riley, RE. (to Ener Research and Devel- 
opment Administration). US Patent 4,012,230. 15 Mar 1977. Filed 
date 7 Jul 1975. 2p. 

PAT-APPL-593,356. 

An improved tungsten alloy having a tungsten content of 
approximately 95 — percent, a “nickel content of about 3 weight 
percent, and the balance being cobalt of about 2 weight percent is 
described. A method for producing this tungsten—nickel—cobalt 
alloy is further described and comprises coating the tungsten parti- 
palin hy iP a igen ay dreebmnpeipl, enna tcndg 

heating the compact in hydrogen to a temperature in 
1400°C and holding at this elevated temperature for a 
this elevated temperature to 
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period of about '/2 hour, and cooling the resulting alloy to room 
temperature in this argon atmosphere. 


STRUCTURE AND PHASE STUDIES 


52479 (SAND—77-0478C) Channeling analysis of stacking de- 
fects in epitaxial Si layers. Campisano, S.U.; Foti, G.; Rimini, E. 
(Sandia Labs., Aco uer ~ N.Mex. (USA)). 1977. Contract EY-76- 
C-04-0789. 2ip. '0642—1). Dep. NTIS, PC A02/MF A01. 
From oe conference on ion beam analysis; Wash- 
om, & District of Columbia, United States of America (USA) (27 
un 
¢ channeling effect technique has been applied to investi- 
gate dechanneling by stacking defects in heteroepitaxially grown 
silicon. Ion backscattering was performed on 0.9 ym Si layers grown 
on sapphire as a function of beam energy (1.1 to 2.5 MeV He*), 
rojectile ion (He*, D*) and crystal direction ({100}, [111], [112], 
fi 113}). A model based on the new interior surfaces presented by such 
stacking defects is used to calculate the dechanneling cross section, 
and the disorder profiles are obtained from the experimental dechan- 
neled fractions in terms of displaced rows per unit volume. Direct 
backscattering of channeled particles from the defects is neglected 
since the dec eling cross section per row is about one order of 
magnitude larger than that per displaced atom. The resulting defect 
depth distributions are independent of beam energy and projectile 
ion, and give improved quantitative agreement with previous studies. 
The application of channeling to stacking-defect measurements re- 
quires a minimum density of approximately 10% displaced rows/cm?. 


52480 Moessbauer studies of ‘*°I atoms implanted in a- and B- 
tin. De Waard, H.; Kemerink, G.J. (Rijksuniversiteit Groningen 
(Netherlands). Natuurkundig Lab.). J. Phys. (Paris), Collog.; No. 6, 
C6.897-C6.898(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

The two single line components of the Moessbauer spectrum 
of °I implanted in a-Sn have isomer shifts that form a linear 
continuation of the i isomer shift vs lattice spacing behavior earlier 
found for **°I impurities in the other group IV semiconductors. The 
components with positive shift are interpreted as belonging to impu- 
rities in interstitial sites and those with negative shift to impurities in 
substitutional sites. All shifts can be understood on the basis of a 
simple model. Implants of *°I in 8 tin yield- two line spectra 
identical to those found for implants in a tin converted to 8 tin by 
heating. Repeated phase transitions show that the impurity location 
is reversible after an ayieldsByieldsa or Byieldsayields8 change. 


52481 Systematic behavior of Ni, *°Co and °*’Fe hyperfine 
fields in some close-packed alloys. Drijver, J.W.; Van der Woude, F. 
(Rijksuniversiteit Groningen (Netherlands)). J. Phys. (Paris), Collog.; 
No. 6, C6.385-C6.388(1976). 

From International conference on A applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 19 

The hyperfine fields at © Ni, *°Co mi 57Fe nuclei in the 
close-packed binary alloys of nickel, cobalt and iron, with each other 
- with some other elements show a systematic variation and 

appear to be linearly related to the average magnetic moments on 

the neighboring atoms. 


52482 Electronic structure of the light actinides. Dunlap, B.D. 
ye National Lab., Ill. (USA). J. Phys. (Paris), Collog.; No. 6, 
'7-C6.316(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

In the last few years, considerable advances have been made 
in understanding the nly seenee of light actinides. Although these 5f 
transition elements are formally equivalent to the lanthanide (4f) 
elements, they show a much more varied behavior due to the larger 
spatial extent and ionizability of the 5f electrons. A review is given 
of some areas of current interest, especially where hyperfine tech- 
niques have played an active role. It includes studies of a variety of 
magnetic phenomena, systematics of isomer shift measurements, and 
studies of paramagnetic relaxation. 


52483 Measurement of small oY effects in *’Np Debye 
temperature of Am metal. Dunlap, B.D.; Shenoy, G.K. (Argonne 
National Lab., Ill. (USA)). J. Phys. (Paris), Collog.; No. 6, C6.55- 
C6.58(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

Measurements of the = ™Np resonance have been performed 
using the current integration technique. Spectra have been obtained 
with count-rates of approximately 5MHz, allowing high quality _ 
to be accumulated in only a few minutes. Using this technique, the 
temperature dependence of the resonance fraction of Np in Am 
metal has been measured. In the range T=20K to 100K, the data are 
described by a Debye temperature of 125K. Below 20K, the reso- 
nance fraction decreases with decreasing temperature. This anomaly 
is discussed in terms of lattice dynamics and recoil damage effects. 
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52484 Anomally of 0.75Fe-0.25Co alloy near 500°C. Eissa, N.A.; 


E-Ockr, M.M.; Bahgat, A.A.; El-Henawii, S.A. (Al-Azhar Univ., 
Cairo (Beye). P es (Paris), pPcomaad No. 6, grt terme pa 
International conference on the lications of 
necenhepeal effect; Corfu, Greece (13 Sep 1976). 
The lied to the study of the tem- 
field at iron in 


Moessbauer effect was 
perature Lo age ag of the h 
% 75Fe-0.25Co alloy. A paramagnetic central peak on 
well resolved six-line pattern was observed at about deg C. This 
was explained in terms of the so called anomaly near to 500 deg C. A 
brief discussion the nature of this anomaly is given. 


52485 Moessbauer effect and vacancy diffusion. Gunther, L. 
(Tufts Univ., Medford, Mass. (USA). Dept. of Physics). J. Phys. 


(Paris), Colloq.; No. 6, C6.15-C6.18(1976). 
From International conference on the applications of the 


Moessbauer effect; Corfu, Greece (13 “e > 1976). 
A dynamical theory of vacancy ion which was motivat- 


ed by the need to explain recent experimental results for the Moess- 
bauer spectra of Fe in Cu, Fe in Au and Fe in Al is presented. 
Diffusion in these systems is dominated by the vacancy mechanism, 
which involves strong correlations between successive jumps. The 
theory developed by Singwi and Sjoelander for the 

spectrum of a diffusing nucleus is therefore not applicable. The 
inverse of the normalized Moessbauer spectrum evaluated at zero 
a is introduced as a useful means of comparing experimental 

ith theoretical spectral widths. 


52486 Character of the charge density 

impurities in gold metal. Huray, P.G.; Tung, C.M.; Ay Oak Ri 
Thomson, J.0. (Tennessee Univ., Knoxville (USA); Oak "Ridge 
National Lab., Tenn. (USA)). J. Phys. (Paris), Collog.; No. 6, C6.3 
C6.375(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 - 17's Sep 1976). 

Moessbauer i isomer shift measurements of '*7Au for nominal- 
ly, 1, 2, 3 and 4 atomic percent solid solutions of Ca, Sc, Ti, V, Cr, 
Mn, Fe, Co, Ni, Cu, Zn, Ga, Ge, Ag, Cd, In, Sn, and Sb with high 
purity gold have been extrapolated to 0 atomic percent to determine 
the influence of single impurities the electron conduction band 
of gold. The screening cloud o 
impurities fractionally changes the Semin charge density at ——- 
boring gold nuclei. This effect has been measured 
charge dlstcbetion, bas been annignel Guongh the Peisdaipans e 
charge distribution 
tion treatment and by square well more 2 og 
residual electric resistivity, the average lattice parameter arc 
were also measured and the impurity atomic spins Saas and S= 
4.2K) were taken to deduce a set of four simultaneous expressions in 
terms of the phase shifts. the in eel have been solved to obtain a 
consistent set of shifts, the well depths and their 
associated screening mr arm 


52487 Moessbauer effect (ME) of impurities in 

palladium. Iannarella, L.; Da Silva, X.A.; Danon, J. (Centro Brasi- 

leiro de te ny Fisicas, Rio de Janeiro). J. Phys. (Paris), Collog.; 

No. 6, C6.377-C6.378(1976). 
From International conference the applications of the 

Moessbauer effect; Corfu, Greece (13 Sep 1 1976). 
Published in abstract form only. 


52488 Moessbauer sepctroscopic studies of the epee interaction in 
[Fe(H20)/sub a n/ ny 4 (3-n) complexes in frozen aqueous 
solution. Knudsen, J.E.; Morup, S. J. Phys. Por). Collog.; No. 6, 
C6.535-C6.538( 1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, = (13 Sep 1976). 

The structure in Moessbauer spectra of 
(Fecsube2 Oyo Feud supC 2) complexes in magnetically 
dilute, frozen aqueous solutions has been used in a determination of 
the hf parameters and cf splittings fa the compleaes n=0, 1, 2, 3, 4. 
The cf splitting Asub(n) is found to increase tly from ‘n=0 to 

n=1, but to decrease for n<1 until Asub(n)/Ao= mind for n=4. The 
saturation hf field increases by about 3kG per fluorine ligand. 


52489 Anomalous lineshapes in ———- hf — Moessbauer 
spectra of high spin Fe (III) ions in frozen solution. 
Knudsen, J.E. Tekniske Hoejskole, Lyngby). J. Phys. 
(Paris), Collog.; No. Naa er 738(1976). 

From International conference on = applications of the 
Moessbauer effect; Corfu, Greece (13 =e 

The ferric hexaquo complex [Fe(H20). o — pi tte seca in 
a magnetically dilute aqueous solution, ene oh 
glass by means of Moessbauer pecten obtained with 
various applied —— fields up to 6 2 43K show a well 
resolved paramagnetic hyperfine structure. With small applied fields 
thn lat hove chanaatiteh antaainetiinans By comparison of 
the spectra obtained in small and strong fields it is concluded, that 
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one aa en gnsnet cut any Sv Oe 
id axes relative to the applied 
serbed to variations in the crystal field 

the glass matrix. 


Conduction-electron contribution to the electric-field gra- 
dients at nuclear sites in metals. Kolk, B. (Rutgers--the State Univ., 
New Brunswick, N.J. (USA). Dept. of Physics). J. Phys. (Paris), 
Collog.; No. 6, C6.355-C6.358(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

It is shown that the magnitude and temperature behavior of 
the conduction-electron contribution to the electric-field gradients at 
nuclear sites in metals, are strongly correlated with the density of 
States at the Fermi surface. Furthermore, various mechanisms which 
may lead to the observed universal correlation between this conduc- 
tion-electron contribution and the lattice field gradient are studied. 


52491 Fast relaxation of hyperfine field on Wy an external rf 
magnetic field in Fe—Ni alloys. oye. Kopcewicz, (Warsaw Univ. 
(Poland). Instytut Fizyki AF. +i). J. Phys. (Paris), Collog.; 
No. 6, C6.107-C6.112(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

The influence of the rf magnetic field on the properties of 
ferromagnetic Fe-Ni alloys is studied. The effect of fast relaxation of 
the hyperfine field forced by the rf field is investigated for permalloy 
and invar foils as a function of the rf field intensity in the frequency 


= rhe pe effect has been attributed to the rf induced rotation of 

mee: pm ee which causes fast ization reversal lead- 
ing to Go teat relaxation of the hyperfine field as a result of which 
the average field at the Moessbauer nucleus is reduced to zero. 


52492 Moessbauer study of magnetic ordering in amorphous Fe- 
Si alloys. Marchal, G.; P.; Piecuch, M.; Janot, C. (Nancy-1 
Univ., aa (France)). ys. (Paris), Collog.; No. 6, C6.763- 
C6.768(1976). 

From International conference on the applications of the 
Moessbauer effect; “ae — = Sep 1976). 

Amorphous allo itions Fesub(x)Sisub(100-x) 
(30< =x< =75) were ~ a vapor quenching technique. 
The M wer effect in Fe®’ was to study the magnetic 
properties of these materials. The hyperfine field distribution was 
determined from these experiments as a function of alloy composi- 
tion and temperature. The main conclusion is that the hyperfine field 
in these materials results from a competition between long range and 
short range effects; the higher the iron concentration, or the lower 
the temperature, the more abundant are iron atoms subjects to an 
hyperfine magnetic field. A model is proposed in which whatever x 
and T, the hyperfine field is zero for iron atoms having less than 6 
and 7 iron as nearest neighbors. 


52493 Moessbauer study of dilute FeX alloys with X the non- 

transition elements Al, Si, Ga, Ge, As, Sn and Sb. Maring, K.W.; 

Algra, A.J.; Stubbe, F.; Van der Woude, F. (Rijksuniversiteit Gro- 

— (Netherlands). J. Phys. (Paris), log.; No. 6, ©C6.393- 
C6.396(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep | 1976). 
oar hyperfine fields H((m,n)T) at different iron sites are 

by temperature dependent Moessbauer ex ts in 
the alloys Fe-1 a/o Ge, Fe-3 a/o Ge, Fe-3.9 a/o Sn, Fe-5 a/o Ga, 
Fe-5.1 a/o Sb, Fe-3 a/o Sb and Fe-1 a/o Sb. The differences 
between the reduced hyperfine fields are small indicating that itiner- 
ant effects phd of major soy: The Curie temperatures are 
determined. Se ae to be a rough correspondence between 
Tsub(c) and H(0,0) of these alloys compared with pure iron, indicat- 
= that variation of Tsub(c) is also governed by nonlocal interac- 


52494 presence of electronic relax- 

Bou torment Us v0 30 artis, Meyer C: (Paris-11 
tron, niv., Tance)); 

Univ., 91 - Orsay (France). Lab. de Physique des Solides). J. Phys. 

(Paris), Collog.; No. 6, C6.79-C6. 84(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1 1976). 

Sane eee a> aera en Ge Moe 
bauer spectra of rare earth ions is studied. problem was treated 
recently by Sivardiere and Blume with the help of a stochastic 
model. The more realistic case of relaxation by the conduction 

considered here. The calculation is done for a 
nuclear transition 0* 2* and for the most general GAMMAs quadru- 
Gm. eee b Cuntied ty few comma B, Q, m, n. As an 

ere egy ene eateinne, Saat Siro tounge Ser the 
quadruplet of ™Y0) 
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52495 Nuclear resonance absorption of -radiation and co- 
herent decay modes. Moessbauer, R.L. (Institut Max von Laue - Paul 
evin, 38 - Grenoble (France)). J. Phys. (Paris), Collog.; No. 6, 
C6.5-C6. 10(1976). 
From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

The cross-section for nuclear resonance absorption of gamma- 
radiation is usually calculated under the assumption that interatomic 
coherence phenomena may be disregarded. The validity of this 
assumption is examined. The conclusion is drawn that abso: 
measurements on crystals in off-Bragg orientations and yams gen on 
powders can be —— without taking interatomic coherence 
effects into account, if proper precautions as to the size and distribu- 
tion of individual perfect crystalline domains are taken. Absorption 
studies of the dynamics of atomic motions in condensed matter, in 
particular, can in most cases be interpreted in terms of individual 
atomic motions, without the necessity to include pair correlations 
effects. 


52496 Crystal field effects in rare earth ions. Nowik, I.; Felner, 
L; Yanovsky, R. (Hebrew Univ., Jerusalem (Israel). Racah Inst. of 
eee | J. Phys. (Paris), Collog.; No. 6, C6.431-C6.436(1976). 

bem feteemntionsd conference on the applications of the 
es... nor effect: Corfu, Greece (13 1976). 

Moessbauer studies of rare isoto) located in cubic 
environments may yield quite detailed information on the crystalline 
fields. Studies of ‘°Yb* in TmPds, YPds, YbBeis, TmBeis, 
TmAuNi, and YbAuNi, show that the Yb* und state is 
GAMMA; in the first two compounds and GAM AMMtAG in the last 
three. The well resolved cubic paramagnetic hyperfine structure 
Moessbauer spectra in TmPds, TmBeis, TmAuNi, and in particular 
in YbAuNi, are the first to be observed in concentrated paramagne- 
tic metallic systems. They prove that Tm® in the Tm compounds 
has a well isolated singlet ground state. Studies of ‘Er in LaAk, 
YPds and YCu were expected to yield pure GAMMAs = from 
which the ratio As<r®</A,<r‘*< could be deduced. 
do not co 0 ee eee 
terms of | distortions from cubicity which split the 
state into two Kramers’ doublets. The Moessbauer spectra of the 
122keV transition of °*Sm in SmBeis (first **Sm metallic system to 
show an observable Moessbauer effect) yield Ay<r*< <2cm™'. 


52497 Are monolayers detectable by conversion electron Moess- 
bauer spectroscopy (CEMS). Petrera, M.; Gonser, U.; Hasmann, U.; 
Keune, W.; Lauer, J. (Universitaet des Saarlandes, Saarbruecken 
(Germany, F.R.). Fachbereich — Physik). J. Phys. (Paris), 
Collog.; No. 6, C6.295-C6.296(197: 
From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 
The sensitivity of conversion electron Moessbauer spectros- 
copy, + been ne ge and it is demonstrated that a monolayer 
"F approximately 1.8x10** atoms give an 


'e corresponding to 
p Hest of about 1.8% assuming the spectrum consisting of only one 
resonance line with natural line width. 


52498 Calculation of nuclear quadrupole interaction in non-cubic 
metals and alloys. Piecuch, M.; Janot, C. (Nancy-1 Univ., 54 
(France). Lab. de — du Solide). J. Phys. (Paris), Collog.; No. 
6, C6. —— 369( 1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

This article deals with a general calculation of the localized 
contribution to the electric field gradient in transition non-cubic 
metals and alloys, and on transition impurity in normal non-cubic 
metals. Taking into account temperature and many-body effects, a 
first order d theory, in the random 
approximation leads to the mean value of any operator. The influ- 
EE ees Serene OS Ch cree Ce end Game 
integrals is analyzed in details 


52499 Moessbauer and magnetic properties of Heusler alloys. 

Price, D.C. (Australian National Univ., Canberra. Research School 

Liver nest U CUES): Welter 7 OS i Wealfon Tas (UK Pie 

niv. 3 ford Univ. )). J 

(Paris), ee No. 6, C6.317-C6-332(1976). = 
International conference on the applications of the 

arelieas Corfu, Greece (13 Sep 1 1976). 

"Sn and ‘Sb Moessbauer measurements have been made 


Pd2MnSb. Comparison of Moessbauer data with neutron diffraction 

data for alloys with fewer electrons than Pd:MnSn shows that the 

structures that are observed very sensi- 

verage number of electrons at a Z site ion. Rapid 

changes of both the "Sn and "Sn hyperfine fields with composi- 

pr Lge for alloys with electron densities approaching that 
re) 


52500 '"Fe impurity atom lattice dynamics and systematics in 
group V and VI host metals. Taylor, R.D.; Erickson, D.J.; Kitchens, 
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T.A. (Los Alamos Scientific Lab., N.Mex. (USA)). J. Phys. (Paris), 
Collog.; No. 6, C6.35-C6.39(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

The Moessbauer recoil-free fraction f and thermal shift have 
been measured for very dilute °’Fe impurities in body-centered 
cubic V, Nb, Mo, Ta and W host metals in the range 4-860K. These 
experimental quantities have been interpreted in terms of an impuri- 
ty-atom lattice-dynamical model of Mannheim where the important 
parameter ‘ysub(th)/ysub(hh) is a measure of the coupling of the 
impurity atom to the host lattice relative to the corresponding 
coupling in the pure host lattice. We have obtained values of 
‘ysubCih)/“ysub(hh) for each host from the f-value data and, indepen- 
dently, from the shift data, and for each host rather good agreement 
is obtained. The general trend of the data shows that for neighboring 
hosts of the same row of the periodic table, the relative °’Fe 
impurity binding is stronger for the group V host than for the group 
VI host. The results also support a previous conjecture that the 
nearest-neighbour binding between the impurity and the host should 
be proportional to a geometric mean of the nearest-neighbour cou- 

lings for a lattice consisting entirely of impurity atoms and for a 
ttice of host atoms only. 


52501 Lattice location of 5s-p impurities implanted in type-IV 
semiconductors. Van Rossum, M.; De Bruyn, J.; Langouche, G.; 
Coussement, R.; Boolchand, P. (Louvain Univ. (Belgium)). J. Phys. 
(Paris), Collog.; No. 6, C6.889-C6.892(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

The Moessbauer effect of Te, '*°Xe and '**Cs was used to 
study the lattice location of Sb, Te, I and Xe ions implanted in Ge, Si 
and diamond lattices with an isotope separator. The results of these 
experiments are compared with previous Moessbauer effect and 
channeling measurements. 


52502 Hyperfine fields at Pt and Au in ferromagnetic Pt;X 
alloys: a test for the proportionality between conduction electron 
polarization and magnetic moment. Vincze, I.; Wagner, F.E.; Baggio- 
Saitovitch, E.; Koch, W. (Technische Univ. Muenchen, Garching 
(Germany, F.R.). Physik-Dept.). J. Phys. (Paris), Collog.; No. 6, 
C6.423-C6.425(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

The Moessbauer resonances in Pt (99keV) and Au 
(77keV) were used to measure the magnetic hyperfine fields at Pt 
and Au on the Pt sites in the ferromagnetic foc PtsX (X=Cr, Mn, 
Co) alloys. These hyperfine fields are found to be strictly propor- 
tional to the magnetic moment of the 3d constituent. This constitutes 
direct evidence for the usual assumption that the conduction elec- 
tron polarization depends only on the distance and magnitude of the 
neighboring magnetic moments, but not explicitly on the specific 
transition element occupying the magnetic sites. 


52503 Hydrogen in metals: applications of the Moessbauer effect. 
Wortmann, G. (Technische Univ. Muenchen, Garching (Germany, 
F.R.). Physik-Dept.). J. Phys. (Paris), Collog.; No. 6, C6.333- 
C6.353(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

A review of the applications of the Moessbauer effect (ME) 
to the study of metal-hydrogen systems is given. The informations 
obtained on hydrogen induced changes in isomer shifts, quadrupole 
splittings and hyperfine fields are reported in view of recent band- 
structure calculations. Some new ae of the ME, like the 
study of the hydrogen diffusion and the determination of the hydro- 
gen distribution around the Moessbauer atom, are discussed in detail. 


Mechanical equation of state for inelastic deformation of 

; an analytic Rohde, R.W.; Swearengen, J.C. (Sandia 

Labs., Albuquerque, NM). J. Eng. Mater. Technol; 99: No. 1, 59- 
64(Jan 1977). 

The applicability of two familiar analytic Lape en of 
micromechanical deformation as equations of state for polycrystal- 
line iron is discussed. These equations are the power law and the 
relationship based on reaction rate theory. It is shown that the 
reaction rate description fails to describe adequately individual stress 
relaxation events without invoking undue complexity from use of 
adjustable parameters. Moreover, even in that case, this formulation 
lacks the predictive capability required in an equation of state. 
Conversely, the power law is found not only to describe stress 
relaxation data properly but also to provide the capability of predict- 
ing stress relaxation following initial deformation by different load- 
ing — It thus appears to represent an equation of state for the 
mat e 
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52505 (AD-A—034954) Development of an Al—Mg—Li alloy. 
Final report. Sanders, T.H. Jr. (Aluminum Co. of America, Alcoa 
Center, Pa. Physical Metallurgy Div.). 9 Jun 1976. Contract N62269- 
74-C-0438. 149p. NTIS, PC A07/MF AOl. | : 
A program to optimize composition in the Al—Mg—Li 
system was conducted in two phases. In Phase I, a series of alloys 
containing Al—3.5 Mg—2.5 Li with Cr, Mn, or Zr was investi 
The alloy containing 0.3% Mn develo the best combination of 
strength and notch toughness. Under Il, effects of Mg and Li 
content in the Al—Mg—Li—0.3 Mn alloy system were d ined. 
Nine alloy combinations ranging from 1.4 to 3.1 Li and 2.0 to 4.9 Mg 
were evaluated. Strength and modulus increased and density de- 
creased with increasing Li. Fracture toughness of these alloys were 
below minimum acceptable levels for commerical product. 


(AD-A—037246) Development of directionally solidified 
eutectic nickel alloys for use in aircraft gas turbines at metal tempera- 
tures exceeding 1000 C. Final report Jan—Oct 76. Lemkey, F.D. 
(United Technologies Research Center, East Hartford, Conn. 
(USA)). 7 Nov 1976. Contract N62269-76-C-0107. 59p. (UTRC/R— 
76-912518-3). NTIS, PC A04/MF AOI. 

Investigations to develop an isotropically ductile high tem- 
perature eutectic by ternary modifications and quaternary or quinary 
additions to the monovariant eutectic gamma/gamma-alpha (NisAl/ 
Ni—Mo) were performed. Extensive substitutions (<7 w/o) of 
chromium, cobalt, iron and tantalum and more limited substitution of 
tungsten, rhenium, titanium, and carbon demonstrated the wide 
flexibility of alloying. Tantalum and rhenium additions improved the 
high temperature creep strength and tantalum additions combined 
with chromium (i.e. Ni—32 w/o Mo—5.5 w/o Al—3 w/o Cr—1 w/ 
© Ta) yielded an alloy whose cyclic oxidation resistance at 1000 C 
compared favorably to the outstanding oxidataion resistant nickel- 
base superalloy, B-1900. Since the measured coefficient of thermal 
— (CTE) of E geen ope alloys are below the 

‘s of conventional coatings, the oa of a compatible 
lower expansion coating was indicated. The ultimate shear st 
of gamma/gamma-alpha alloys at intermediate temperatures (7: 
880 C) were found to be equivalent to nickel base superalloys. 
However, the shear creep rupture properties at 760 C were below 
those of the more isotropic superalloys. The thermal fatigue resis- 
tance of gamma/gamma-alnha alloys was found to be dependent on 
aluminum content. Alloys containing 7.8 w/o Al exhibited substan- 
tially greater resistance to cyclic thermal fatigue (400—1122 C) 
— stress than both D.S. Mar M200 + Hf and gamma/gamma- 

elta. 


52507 (AD-A—037355) Inhibition of hydrogen embrittlement in 
high strength steel. Technical report. Kortovich, C.S. (TRW, Inc., 
Cleveland, Ohio (USA)). Feb 1977. Contract N00014-74-C-0365. 
48p. (TRW-ER—7814-2). NTIS, PC A03/MF AO1. 

The addition of rare earth gettering agents to trap hydrogen 
was evaluated as a method of reducing the embrittlement problems 
in steel cathodically o—, with hydrogen. Additions of lanthanum 
and cerium made to AISI 4340 steel were used in the 0.03—0.17 
weight percent range. Mechanical property results were comparable 
for Seth cleans and indicated that, while some degradation in 
property levels occurred, particularly at the high rare earth content, 
most of the aircraft quality specification minimums for 4340 high 
strength steel were attained. An important exception was the Charpy 
impact strength, which was approximately 15% below the minimum. 
Property loss was attribu' to the formation of continuous rare 
sath exile inclusions at prior austenite grain boundaries. Delayed 
failure test results indicated substantial improvements in hydrogen 
embrittlement resistance for high rare earth content (<0.15 weight 
percent) steels. This was manifested in terms of increased time to 
crack initiationn (incubation time), increased failure time, higher 
values for the lower critical stress intensity and lower crack growth 
rates compared to baseline 4340 or the low rare earth modifications. 
Cerium was slightly superior to lanthanum only in terms of resulting 
in a higher level for the lower critical stress intensity. 


52508 (AD-A—038412) Mechanical properties of annealed and 
martensitic Ti—6Al—4V. (A.) microstructure of solution treated Ti— 


M.A. wee Washi n Univ., Washington, D.C. (USA). Inst. for 
the Study of Fatigue Fracture and Structural Reliability). Aug 1976. 
Contract N00019-76-C-0136. 67p. NTIS, PC A04/MF AO1. 

Fatigue life studies are reported on annealed microstructures 
and on solution treated plus quenched microstructures, and it was 
found that specimens solution treated at about 900 C (1650 F) had 
the longest fatigue life, longer by at least a factor of four. The 
microstructure of solution treated and quenched Ti—6Al—4V is 
reported with particular emphasis on the solution temperature of 900 
C (1650 F). It is proposed that it is the strain induced transformation 
of retained beta Senge to martensite that is producing the improved 
fatigue life of this alloy. Internal friction measurements using a 
resonance technique at kilohertz (17650 Hz) frequency were made 
on Ti—6Al—4V that had been subject to cyclic fatigue loading. The 
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measurements showed that the internal friction increased as the 
fatigue damage was increased. 


52509 Mathematical description for the stress-strain behavior of 
annealed 2'/, Cr—1 Mo steel. Klueh, R.L.; Hebble, T.L. (Oak Ridge 
i Lab., TN). J. Pressure Vessel Technol; 98: 118-125(May 

We have conducted a detailed series of tensile tests on one 
heat of annealed 2'/, Cr-1 Mo steel over the range 25 to 593°C (75 
to 1100°F) and at nominal strain rates of 0.4, 0.04, 0.004, and 0.0004/ 
min. To determine an empirical relationship to represent the flow 
behavior, we fitted the true-stress true-strain data from these tests to 
several pro models. The models fit were those proposed by 
Holloman, Ludwik, Ludwigson, and Voce. From a comparison of 
the standard error of estimate, the Voce equation was concluded to 
be the best mathematical description of data under most test 
conditions and the best single representation over the wide range of 
test conditions. 


52510 (EPRI-NP—372) Experimental and statistical require- 
ments for developing a well-defined K/sub IR/ curve. Final report. 
Server, W.L.; Oldfield, W.; Wullaert, R.A. (Fracture Control Corp., 
=— Calif. (USA)). May 1977. 268p. Dep. NTIS, PC Al F 


Further development of a statistically well-defined reference 
fracture toughness curve to verify and compliment the K/sub IR/ 
curve presently specified in Appendix G, Section III of the ASME 
Code was accomplished by performing critical ex ts in small 
specimen fracture mechanics and improving techniques for statistical 
analysis of the data. Except for cleavage initia fracture, crack 
initiation was observed to occur prior to maximum load for all of the 
materials investigated. Initiation fracture toughness — (K/sub 
Jc/) based on R-curve heat- -tinting studies were up to 50 it less 
than the previously reported equivalent energy ‘om */sub Ke 
At upper shelf temperatures, the initiation fracture tou 
Jc/) generally increased with stress — rate. Both ub 
Jc/ y V-notch and K/sub Ic/--s trength ratio corre- 
lations are promising methods for predictin; ne Gb andes behavior 
from small specimens. The previously developed tanh curve fitting 
procedure was improved to permit estimates of the variances and 
covariances of the regression coefficients to be computed. The 
distribution of the fracture toughness data was determined as a 
function of temperature. Instrumented precracked Charpy results 
were used to normalize the larger specimen fracture toughness data. 
The transformed large specimen fracture toughness data are used to 
— statistically based lower-bound fracture toughness curves 
‘or either static or dynamic test results. A comparison of these lower 
bound curves with the K/sub IR/ curve shows that the K/sub IR/ 
=— is more conservative over most of its range. 143 figures, 26 
tables. 


§2511 Microstructural effects in the low-cycle fatigue of Fe— 
Ni—Cr austenite. Fiore, N.F.; Diercks, D.R. ~ onne National 
Lab., IL). J. Eng. Mater. Technol,; 99: No. 29-35(Jan 1977). 
A series of low-cycle fatigue tests was oh. at 593°C on 
Fe-20 Cr-10 Ni and Fe-20 Cr-20 Ni (in weight percent) austenitic 
alloys in both the cast and wrought conditions. The as-cast alloys 
exhibited substantially longer cyclic lives than the wrought alloys or 
wrought Type 304 stainless steel. An effect of Ni content on fati 
life was noted for the cast alloys, but not for the wrought. Striation, 
measurements indicated that the majority of the cyclic life was spent 
in crack initiation and early growth in all cases, and the ws 
of the cast alloys was almost entirely due to a greater resistance to 
crack initiation. Macroscopic crack-growth rates were found to be 
essentially independent of composition and microstructure. A 1-min 
tension hold time per cycle produced a significant reduction in 
cyclic life in all cases except for the as-cast high Ni alloy. The 
decrease in life ap ppeared to be associated with the ination of cracks 
from localized deformation at grain boundaries. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 51649, 53566 


52512 (AD-A—036919) Materials Doe wees in support of super- 
conducting machinery. VI. Semi-annual technical report 1 Mar—1 Sep 
76. Reed, R.P.; Ledbetter, H.M.; Van Reuth, E.C. (National Bureau 
of Standards, Boulder, Colo. (USA)). 1 Sep 1976. 574p. NTIS, PC 
A24/MF AO1. 

Prepared in cooperation with Battelle Columbus Labs., Ohio 
and Westinghouse Electric Research and Development Center. 

The sixth semi-annual technical reports are collected from 
three subcontractors of an ARPA-sponsored program to study the 
very-low-temperature properties of structural materials in support of 
the development of superconducting machinery. The program is 
outlined and new research results are reported. Low-temperature 
results are given for the following ——_ elastic, — fatigue 
and fracture, thermal expansion, specific heat, thermal and magne- 
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tothermal conductivity, electrical and magnetic. Effects of a. 
ing and fabrication are also considered for some properties; we' weld and 
braze-joint properties are included. Tensile and compressive proper- 
ties at 4 K of selected composite materials are presented. 


§2513 Moessbauer study of electromagnetic phenomena in low 
temperature copper. Perlow, G.J.; Potzel, W.; Koch, W. (Technische 
Univ. Muenchen, Garching (F.R. Germany). ’Ph -Dept.; Argonne 
National Lab., Ill. (USA)). J. Phys. (Paris), log.; No. 6, C6.427- 
C6.428(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

Moessoauer radiation from a low temperature foil 
doped with °’Co is resonantly absorbed in a eT ok Ge 
absorber. Radio frequency current pulses at 700MHz the 
source cause large increases in transmission, mainly after the end of 
the pulse. The p' is attributed to oscillatory motions in the 
place of the foil and with motional frequencies <= 10MHz. As it 
occurs neither with the r-f current frequencies nor mainly pry he 
r-f pulse, its connection with other well-studied processes of 
production of ultrasound is not immediate. 


52514 (AERE-R—7406(Rev.)) Wetting of cladding materials 
and other metals and alloys by sodium. Hodkin, E.N.; Nicholas, M.G. 
(UKAEA Research a Harwell. Atomic Energy Research Es- 
oe May 1976. 45p. Dep. NTIS (US Sales Only), PC A03/ 
F Ai 
The sessile drop technique has been used to investigate the 
wetting behaviour between sodium and various metals and alloys 
including FV548,_ 316L, M316 and PE16. Unoxidized smooth sur- 
faces of these alloys were not wetted by sodium containing 20 ppM 
of ——— at temperatures below 300°C but were well wetted with 
contact angles of 20° or less at tem of 550 to 
600°C: ld working and surface roughness ttle effect on 
wetting behaviour but other factors exercized A An t influences. 
Chemically or electrolytically polished M316 and PE16 surfaces 
were less readily wetted than those which had peg pee by 
mechanical polishing. In general, preoxidation of the y surfaces 
and increased oxygen contamination of the sodium had detrimental 
effects on wetting behaviour. On the other hand, increasing the 
chromium content of the alloys, the oxygen content of 
the sodium or ion bombarding the alloy sample surfaces had 
cial effects. Auger spectroscopy studies revealed a correlation be- 
tween the chromium/oxygen ratio of PE16 surfaces and their wetta- 
bility. The implications of this and other factors on fast reactor 
coolant/clad wetting behaviour is discussed. 


52515 (BNL—22861) Volume-corrected isomer shifts on transi- 
tion metal atoms: flow and electronegativity yrs in —_ 
Watson, R.E.; Bennett, L.H. (Brookhaven National Lab ‘a 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. Sp. ( 
770651—1). Dep. NTIS, PC A02/MF A01. 

From 4. international conference on h 


yperfine i interactions; 
Madison, New Jersey, United States of America (USA) (13 Jun 
1977). 
It is shown that once volume effects are suitably accounted 
for, the isomer shifts of "Fe, Ru, '*'Ta, '*Ir, ‘Pt, and Au 
display common behavior. 9 references. (JFP) 


52516 Study of various intraband processes in n-InSb by means of 
stimulated spin-flip Raman scattering. Grisar, R; Wacherig, H. 
(Max-Planck-Institut fuer Festkoerperforschung, 38 - Grenoble 
om Hochfeldmagnetlabor). Appl. Phys.; 12: No. L 1-14(Jan 


21 figs.; 2 tabs.; 34 refs. 

The spin-flip Raman (SFR) laser is shown to be an excellent 
tool to investigate different processes in the conduction band of the 
SFR laser crystal itself. For the case of n-InSb, intracavity spectros- 
copy of inter-Landau transitions is demonstrated to be much more 
sensitive than conventional transmission y. Data on cy- 
clotron harmonic a both free LO-phonon assisted, are 
Se ee hE genes othe Boh mA og 
versus magnetic field. St ne Se ee 
wat UT ase e nes Ooeaseen, se 
influence of ompre « on SFR laser power, threshold and fre- 
quency is investigated. The relaxation following the SFR laser pulse 
is observed in the electrical conductivity. This yields in a direct way 
the spin-lattice relaxation time at high magnetic fields, which is of 
the order of 200 ns. 


52517 (JAERI-M—6558) Vapor pressure of lithium oxide and 
dissociation of lithium Review. Kikuchi, T. (Japan 
Atomic Research Inst., Tokyo). Jun _ 20p. (In Japanese). 
Dep. NTIS S Sales Only), PC A02/MF A\ 

Suuiiies ies tho Gees eottenes of Gotten: siti. aceille 
blanket material for the fusion reactor, and on the dissociation 
pressure of lithium hydroxide are reviewed. It is revealed that the 
vapor pressure of lithium oxide is 10~’ - 10~° atm at 1000°C and 
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10-” atm at 500°C, and the dissociation pp of lithium hydrox- 
ide is 1 -- 10-7 atm at 1000°C and 1 -- 10-7 atm at 500°C. 


52518 (UCRL—50028-77-1) H-Division quarterly report, Janu- 
ary—March 1977. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 20 May 1977. Contract W-7405-ENG-48. 46p. 
Dep. se = AOl. 

ork of the five groups in H-Division of the Physics Depart- 
ment is reported. The *rcoretical EOS Group concentrates on the 
development of theoretical techniques for the description of material 
properties under extreme conditions, and the construction of equa- 
tion-of-state (EOS) tables for specific materials applications; a modi- 
fied GRAY EOS model was fitted to high-temperature lead data. 
The Experimental Physics Group conducts studies of the properties 
of materials at extreme conditions of temperature and develops new 
techniques in performing these investigations. Studies are carried out 
on the response of materials to a wide range of dynamic pressures 
and temperatures to provide information for both theoretical EOS 
and computer simulation efforts. Hugoniot data at low pressure are 
reported for UO:; extensive isobaric expansion data were taken on 
liquid Pb. The mission of the Code Development Group is to 
develop time-dependent, compressible-fluid-mechanics programs; it 
is concerned with coupled Eulerian— gian methods. Work 
with the CHAMP code is reported. The Fluid Mechanics Group is 
concerned with the modeling and simulation of transient and steady 
fluid-flow phenomena. This report discusses work on the aerody- 
namic design analysis of bodies in hypersonic ea gas flows to 
determine the geometric shape that would minimize the decomposi- 
tion and subsequent surface deposition of the gaseous products. The 
work of the Solid Mechanics Group includes determination of 
surface environment from shallow-buried nuclear weapons, and 
crack initiation and propagation in nuclear pressure vessels. An 
attempt is being made to characterize ductile fracture and arrest in a 
large heavy section steel technology pressure vessel when the frac- 
ture is initiated by a surface flaw in a weld. Details of the work cited 
are kept to a minimum; it may be expected that topical reports will 
be prepared for completed projects. 47 figures. (RWR) 


52519 Moessbauer effect studies on Tm(Fe, Co): compounds. 
Wiesinger, G. (Technische Hochschule, Vienna (Austria). 2. Inst. 
fuer Experimentalphysik). J. Phys. (Paris), Collog.; No. 6, C6.585- 
C6.587(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 - 17 Sep 1976). 

Hyperfine parameters in the intermetallic compounds 
Tm(Fesub(1-x)Cosub(x))z have been investigated. The magnetic hy- 
perfine field increases with Co concentration. At x approximately 
— to 0.35 a maximum is observed followed by a linear decrease. 

Ey ages interaction and the isomer shift increase until x=0.5. 

ine width of the spectra increases slowly with Co content 

indicating a long range metallic bond. The influence of the local 

environment is estimated. The results of the Moessbauer investiga- 

tions are compared with magnetic measurements and crystalline field 
calculations using a single ion model. 


52520 Moessbauer line broadening in hexagonal epsilon-phase 
iron alloys. Williams, J.M.; Pearson, D.I.C. (Sheffield Univ. (UK). 
Dept. of Physics). J. Phys. (Paris), Collog.; No. 6, C6.401- 
C6.404(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

In an attempt to a seen the magnetic properties of the 
high pressure hexagonal ae of iron (epsilon-phase), the equivalent 
phases of iron with ruthenium or osmium have been studied by 
means of the Moessbauer effect in °’Fe. The —)o" phase is 
stable in these alloys without the application of large external 
pressures. The Moessbauer spectra, which at high temperatures, may 
all be characterized by a quadrupole interaction alone become 
broadened at very low temperatures. This b ing may partly be 
described by thickness effects, but in the case of the Ru alloys would 
also be consistent with the existence of a magnetic ordering with a 
hyperfine field approximately equal to 13kG. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 50623, 50832, 50837, 51125, 
51228, 51569, 52652, 52785 


§2521 Hydrogen in stainless steel and Fe-Ni alloys. Fujita, F.E.; 
Sohmura, T. (Osaka Prefecture (Japan)). J. Phys. (Paris), Collog.; No. 
6, C6.379-C6.383( 1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 1976). 

The distribution of hydrogen and its interaction with iron in 
stainless steel and Fe-Ni alloys were studied by means of °’Fe 
Moessbauer effect. Paramagnetic single line spectrum of hydrogenat- 
ed stainless steel is analyzed into two components. One arises from 
the iron atoms totally unaffected by hydrogen and the other from 
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those largely affected by a hea eg A large F positive isomer shift of 
the latter can not be explained but by the 
gn the — of 3d electrons of iron iron ore of Aw the —— 
with hydrogen. Ferromagnetic six-line ydrogenated Fe- 
Ni alloys also consist of two parts, one from the y' phase, in 
which iron atoms have little interaction with hydrogen because of its 
inhomogeneous distribution, and the other from the hydride like 8 
hase, in which the iron atoms inevitably interact with nearby 
ydrogen atoms and their magnetic moment is reduced by 15%. This 
experiment shows nonuniform distribution of infused h 
iron alloys and, at the same time, remarkable effects of the electronic 
interaction between hydrogen and iron. ts in the past 
experiments are well interpreted from the above results and point of 
view. 


52522 Cathodic protection of pipes and offshore pipelines. Beock- 
mann, W. v. (Pipeline Engi 
und Betriebsueberwachung von 
Erdga Z FS: N 34-380. 1 “in Gen 
as Z.; 0. 1 an 
. 10 figs ;3 oe ee 


The Griicle deals with technical aspects 
protection by means of galvanic (solution) anodes and external 
current and gives, in tabular form, 1) data about current density and 
construction costs of cathodic corrosion protection; 2) data 
of galvanic and external current anodes for seawater, 3) detailed 
data of cathodically protected objects. 


RADIATION EFFECTS 


52523 ee Systematic approach to the radiation 
damage problem in — prone Be R.; Eyre, B.L.; 
Kulcinsk, G.L. (URAEA R He Harwell. Atomic 
Energy Research Establishment), Sey S 1976. 27p. Dep. NTIS (US 
Sales Only), PC A03/MF AOl. 

© assess the suitability of a material for use as a core 
compunat in a fast reactor or for the first wall in a fusion reactor, it 
is necessary to know the irradiation damage behaviour of the materi- 
al outside the usual materials testing data domain. In the present 
paper a strategy is proposed based on a pace co-ordinated pro- 
gramme of experimental and theoretical research. The aim of Chis 
strategy is the systematic construction of a physically based model of 
the evolving e structures. This would then allow both the 
necessary extrapolations of the data to the desired conditions to be 
achieved in a reliable fashion and provide a rational basis for the 
development of low swelling alloys for the two nuclear systems. 


52524 (JAERI-M—6585) Observation of blisters formed on the 
cuatnee of sacly Ones ten, 
ture. Tanaka, M.; Fukai, K.; Shiraishi, K. (Japan Atomic .. | 
Research Inst., Tokyo). Jun yey 25p. (In Japanese). Dep. 
(US Sales Only), PC A02/MF AOl 

Radiation blistering in molybdenum has been studied in 
change of the surface feature with i and subsequent heat 
treatment to estimate erosion rate of the surface layer. The irradia- 
tion with 450 keV Ar* ions to a dose of 5.1x10*" seovtausten ambient 
temperature produces blisters on the surface. Blisters have an aver- 
oop Glameter of 1:3 pun 90 ennectel Sees See 
bubbles. With further irradiation, the blister diameter increases with 
little change in blister density. The diameter d(um) is expressed in 
d=1.5 log(phi t)-16 as a function of the fluence, phi-t. Erosion rate 
of the surface layer ———- y increases with the logarithm of 
the fluence beyond dose of 5. ix10" ions/cm? The erosion rate 
of the specimen irradiated to a dose of 4x10"* ions/cm? is 2.04 atoms/ 
with post irradiation annealing at 500° to 900°C. Radiation blistering 
with post irradiation at to 
is determined by the density of argon bubbles formed in the early 
stage of irradiation. 


52525 Moessbauer studies on damage sites of isotope-separator- 
implanted impurity atoms in silicon, Nylandsted Larsen, A.; Weyer, 
(Denmark)” P Te. (ror ) )_Cllog: No. 6 ChaBS Cs. B81(1976), 
k)). J. ris), 0. 

Pros International on the lications of the 
Moessbauer effect; Co ween ce (13S 3 Sep | 1976). 

Damage sites in the 24-keV Moess- 
bauer y radiation of iege The < taeemaens level was 
from the radioactive decay of sup(119m)Te. Radiation damage was 
created by isoto r implantation of the radioactive-source 
nuclei. The implantation behavior and the occupation of 
sites are different for implantations of Te or of Sb and Sn. While 
or Sn predominantly end on substitutional mag Te is distributed 
over substitutional, interstitial, and damage sites. Annealing experi- 
ments utilizing the decay chain sup(! 19mnyTeyields"™ Sbyiclds' ®Sn 
reveal different annealing for Te and Sb at the same 


damage sites. a 
implantation of Te are dena dam ee The same 


ates containing Sb (from 


the radioactive decay of Te) anneal be- 
tween 400 and 600 deg C. 


. A large influence of the oxygen content of 
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the host crystal on the formation of the damage agglomcrates was 
found. This is suggested to be due to an indirect mechanism of the 


trapping of vacancies by oxygen atoms. 


3252€ Moessbauer effect studies of xenon implanted in iron. 
Odeurs, J.; Coussement, R.; De Bruyn, J.; Pattyn, H.; Van Rossum, 
M. (Louvain Univ. (Belgium)). J. Phys. (Paris), Collog.; No. 6, 
C6.899-C6.902(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

A systematic dose and dose rate study was performed by 
means of the Moessbauer effect on xenon implanted in iron. The 
substitutional fraction of the xenon nuclei decreases when the im- 
plantation dose is increased from 5x10"! atoms/cm? to 10'* atoms/ 
cm’. Two samples were implanted both to a dose of 5x10** atoms/ 
cm? but with a dose rate ratio of 75. The sample with the highest 
dose rate shows the highest substitutional fraction. A model based on 
the interaction of impurities with the radiation damage during im- 
plantation was used to describe the evolution of an implanted 
system. This model is consistent, at least qualitatively, with experi- 
n.ental results. 


52527 Isomer-shift systematics of *’Co implanted in group IV 
semiconductors. Weyer, G.; Grebe, G.; Kettschau, A. (Freie Univ. 
Berlin (Germany, F.R.). Inst. fuer Atom- und Festk hysik); 
Deutsch, B.I.; Nylandsted Larsen, A. (Aarhus Univ. (Denmark k)); 
Holck, O. (Niels Bohr Institutet, Ie en (Denmark)). J. Phys. 
(Paris), Collog.; No. 6, C6.893-C6.896( 1976) 

From International conference on the 
Moessbauer effect; Corfu, Greece (13 Sep "1976). 

Radioactive °"Co was implanted in diamond, silicon, 
nium and a-tin by means of an isotope separator. High- -resolution 
Moessbauer spectra of the impurity atoms obtained by resonance- 
counting technique show a complicated multiline structure. This 
structure decomposes into two groups of lines. Different nearly 
linear dependences of the isomer shifts of these groups on the 
nearest-neighbor distance of the host crystals are observed. From the 
inferred electron-density values and from similarities to other Moess- 
bauer atoms implanted in group IV elements, it is suggested that the 
two groups of lines originate from impurity atoms on regular or 
disturbed substitutional and interstitial sites, respectively. 


52528 Austenitic stainless steel alloys having improved resistance 
to fast neutron-induced swelling. Bloom, E.E.; Stiegler, J.O.; Row- 
cliffe, A.F.; Leitnaker, J.M. (to Energy Research and Development 
Administration) US Patent 4,011,133. 8 Mar 1977. Filed date 16 Jul 


1975. 

Pat. APPL-596,546. 

The present inveation is based on the discovery that radi- 
ation- induced voids which occur during fast neutron irradiation can 
be controlled by small but 2ffective additions of titanium and silicon. 
The void-suppressing effect of these metals in combination is demon- 
strated and particularly apparent in austenitic stainless steels. 3 
figures, 3 tables. 


plications of the 


CERAMICS, CERMETS, AND REFRACTORIES 
REFER ALSO TO CITATION(S) 52472 


52529 ae A tg 2 Magnesium oxide ceramics and re- 
fractories (citations from the NTIS data base). Report for 1964—Mar 
77. Smith, M.F. (National Technical Information Service, Spring- 
field, Va. (USA)). Apr 1977. 190p. PC NO1/MF NO1. 

Supersedes IS/PS-76/0213. See also NTIS/PS-77/0208. 

Federally-funded research is cited on the structure, deforma- 
tion, mechanical properties, fabrication, radiation effects, tests and 
thermodynamic properties. Studies on phase diagrams, diffusion, and 
electrical, high temperature and nuclear reactor applications are also 
presented. updated bibliography contains 185 abstracts, 31 of 
which are new entries to the previous edition.) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 51612 


52530 (AD-A—037243) Oxide barriers on Sete ot a 
ion beam sputtering. Technical report. Meiners, L 
a, J.R. (Colorado State Univ., Fort Collins SA). Dept of 

). 10 Feb see omen N00014-76-C-097 NSG- 17p 

S, PC A02/MF 

Tantalum a = oaides were sputter Sit sae onto 

— um arsenide using a 500 eV beam = neutralized 
IS devices show very low capacitances can 1 

varied from full accumulation to : with the 
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suggest that these structures hold potential usefulness for insulated 
gate GaAs circuitry. 


52531 Adhesive plasters. Holcombe, C.E. Jr.; Swain, R.L.; 
Banker, J.G.; Edwards, C.C. (to Energy Research and Develo t 
Administration). US Patent Application 617,126. 26 Sep 1975. 11p. 
Adhesive plaster compositions are provided by —— 

cles of Y2Os, EuzOs, Gd2Os, or Nd2Os with dilute acid so! tions. 
The resulting compositions were found to harden spontaneously into 
rigid reticulated masses resembling plaster of Paris. Upon heating, 
the hardened material is decom: into the oxide, yet retains the 
reticulated rigid structure. 1 table. 


52532 Coating method for graphite. Banker, J.G.; Holcombe, 
C.E. Jr. (to Energy Research and ce tg een Administration). US 
Patent 4,002,784. 11 Jan 1977. Filed date 6 Nov 1975. 6p. 

PAT-APPL-629,245. 

A method of limiting carbon contamination from graphite 
ware used in induction melting of uranium alloys is provided com- 
prising coating the graphite surface with a suspension of Y2Os 
particles in water containing about 1.5 to 4 percent by weight 
sodium carboxymethylcellulose. 1 table. 


STRUCTURE AND PHASE STUDIES 


52533 (AED-Conf—76-275-000, pp 539-542) Texture of low- 
temperature isotropic p: elissier, J.; Lombard, L. (CEA 
Centre d'Etudes Thecinaioes de Grenoble, 38 (France)). 1976. (In 
French). 

From 76. international meeting on carbon, chemistry, and 
physics technology; Baden, German, Federal Republic of (F.R. 
Germany) (28 Jun 1976). 

2 ; 7 refs. 

In m ‘76. 2nd international carbon conference. Preprints. 

Isotropic pyrocarbon deposited on fuel : from high 
temperature reactors is studied by transmission electron microscopy. 
The aim is to determine its texture and to come to a better under- 
standing of its mode of fabrication. The material consists of an 

— of spherical growth features similar to those of carbon 

ee lar pe perc growth features are formed from crystallites of 

carbon, the distribution of which leads to an isotropic 

pane Irradiation by neutrons gives a transformation in the 

morphology of the pyrocarbon. The spherical growth feature are 

deformed and the coating become strongly anisotropic. This trans- 

formation leads to the rupture of the coating caused by high radi- 
ation doses. 


52534 Influence of magnetic field on relaxation effects in oe Y 
0.25/Sn/sub 0.75/Fe/sub 2/O/sub 4/. Bhargava, S.C.; Moerup, S.; 
Knudsen, J.E. J. Phys. (Paris), Collog.; No. 6, C6.93-C6. 96(1976). 
From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 
The temperature di of the anomalous shapes of the 
Moessbauer spectra of Nisub(0.25)Znsub(0.75)Fesub(2)Osub(4) in 
4 of an external transverse field of 12.3kG has been studied. 
t is found that the anomalous dependence of <Ssub(z)< of Fe* 
ions on a, noted in an earlier investigation, is partly 
removed in presence of this field. The temperature dependence 
of the ionic spin relaxation time, in the presence of the external field 
is similar to the behavior found earlier without the external field. 


52535 High pressure investigation of the conduction in ilmenite. 
Boekema, C.; ho a a a F.; Sawatzky, G.A. (Rijksuniversiteit 
G (Netherlands)). J. Phys. (Paris), Collog.; No. 6, C6.603- 
C6.606(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

The effect of pressure on the conductivity and the hyperfine 
interactions at the °’Fe nuclei of semiconducting FeTiOs were 
studied. The Moessbauer spectra of ilmenite are interpreted in terms 
of two doublets. The most intense one is due to Fe** ions in the Fe- 
<111< layers; the second one is due to Fe** ions in the Ti-<111< 
layers in corundum structure. A om 
[am induced changes in insulating a- 

structure. The increase in conductivity and the decrease in the 
isomer shift of the Fe -ions in the Fe-layers of FeTiOs is explained 
by means of a delocalization of 3d electrons in these layers of 
ilmenite. 


52536 Moessbauer study of amorphous Fe7sP:sCio. Chien, C.L. 
(Johns — Univ., Baltimore, Md. (USA). Dept. of Ay 
Hasegawa, R. (California Inst. of Tech., Pasadena (USA 
Keck Lab. of | Materials). J. Phys. (Paris), Colloq. Ne q 
C6.759-C6.761(1 6). 
From International conference on the applications of the 
Moessbauer effect; os Greece (13 Sep 1 1976). 
ferromagnet FersPisCio was studied by Fe*’ 
is See Se Ss © 1100K. In the amorphous 
state, the hyperfine field decreases with temperature much 
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more rapidly than that of crystalline Fe. Furthermore H(T) de- 
creases as BTsup(3/2) at low temperatures indicative of spin wave 
excitations. The value of B is anomalously large. Tsub(c)=619+-2K 
is found to be sharply defined. & Caen occurs at about 710K. 
The subsequent crystalline consist of a-Fe (Tsub(c)= 1040K), 


FesP (T: sub(c)=715K) and Pac (Tsub(c)=490K). 


52537 Site occupancy, isomer shift and nuclear quadrupole inter- 
action of *’Fe in Fe/sub 2 1-y/Mg/sub 1=y/Ti/sub ~— 4/ with 
y<=0.5. De Grave, E.; Dauwe, C.; De Sitter, J.; Govaert, A. 
(Ghent Rijksuniversiteit (Belgium)). J Phys. (Paris), ‘Collog.; No. 6, 
C6.497-C6.500(1976). 

From International conference on a applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

The room temperature Moessbauer spectra of the spinel com- 
pounds Fesub(2(-y))Mgsub( DE labret with com 
tions y=0.5, 0.6, 0. 9 must be described by a sum o! two 
doublet spectra. The a oe are assigned to octahedral and 
tetrahedral ferric ions. The cation distribution calculated from the 
doublet intensities, is in close agreement with the results obtained 
from other techniques. The isomer shifts of both subspectra remain 
constant with y, whereas the quadrupole splittings increase with 
increasing y. Thermal vacancies, introduced by quenching the sam- 
ples from 1150 deg C, have no influence on the? isomer shift but make 
the quadrupole — to increase. The contributions of monopoles 
and oxygen dipoles to the electric field ient (EFG) at the B sites 
are estimated. From a comparison with the results obtained in the 
normal spinels ZnFezO, and CdFe:OQ,, it is concluded that the 
oxygen polarizability depends on the space occupied by the oxygen 
10n. 


52538 Magnetic hyperfine field distributions in ferrimagnetic 

spinels Fe/sub 2(1-y)/Mg/sub 1+y/Ti/sub y/O/sub 4/ with 
y<=0.5. de Grave, E.; Vanleerberghe, R.; Dauwe, C.; de Sitter, J.; 
Govaert, A. (Ghent Rijksuniversiteit (Belgium). J. ’Phys. (Paris), 
Collog.; No. 6, C6.97-C6. 100(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

Moessbauer effect measurements at temperatures above 77K 
have been performed on a number of Fe-rich samples with general 
formula Fesub(2(1-y))Mgsub(1 + y)Tisub(y)Osub(4) with y< =0.5. It 
is found that the magnetic hyperfine structure is strongly influenced 
by the number of diamagnetic ions present in the lattice. Even for 
rather low diamagnetic substitution rate (y=0.2, 0.3), relaxation 
effects are observed at temperatures far below the corresponding 
Neel temperatures. For higher values of y, the spectra show the 
simultaneous presence of a strongly broadened or relaxed six-lines 
pattern and a quadrupole doublet. The origin of the observed 
properties is discussed. 


52539 Moessbauer study of lattice dynamics of high T/sub c/ 
Kimball, C.W.; Van Landuyt, G.; Spillman, J.; 

Chain, E.E. (Northern Illinois Univ., Dekalb (USA)); Eradin, F.Y. 
(Argonne National Lab., Ill. (USA)). J. Phys. (Paris), Collog.; No. 6, 
C6.29(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

Published in abstract form only. 


52540 Spin-relaxation of Er in cubic ZrHsub(1.5). Shenoy, G.K.; 
Dunlap, B.D.; Westlake, D.G. (Argonne National Lab., Ill. (USA)); 
Dwight, A. (Northern Illinois Univ., Dekalb (USA)). J. Phys. (Paris), 
Collog.; No. 6, C6.129-C6.131(1976). 

From International conference on "0 applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 197 

Moessbauer measurements have been . for ‘Er pre- 
sent as a dilute impurity in the cubic (CaF: structure) material delta- 
ZrHsub(1.5). In spite of the large defect nature of this material, the 
Er ion is found to be in an essentially cubic environment, indicating 
that an Er ion stabilizes the H ions to form the cubic structure 
locally. Deviations in line intensities are explained as a departure 
from cubic symmetry due to distribution of neighbour environments 
in second and higher neighbour-shells. The variation of relaxation 
frequency with temperature follows a Korringa process and gives a 
value for the s-f coupling parameter J=0.015 +-0.002. 


Structure of Th,D,; from measurements at the 
pulsed neutron source. Mueller, M.H.; Beyerlein, R.A.; 
Jorgensen, J.D.; Brun, T.O. eo National Lab., Ill. (USA) 
Satterthwaite, CB: Caton, R. (Illinois Univ., Urbana (USA)). J. 
Appl. Se ea 10: No. 2, 79- 83(1 Apr 1977). 
superconductor Th,D;s has been wy by neutron 
diffraction with the spallation neutron source (ZING-P) at Argonne 
National Laboratory. Profile refinement of the powder data for d 
spacings between 06 65 and 1. 95A, corresponding to a neutron wave- 
length range of 1.26-3.77A, confirms the structure suggested by 
Zachariasen [Acta Cryst.(1953), 6, 393-395]. The cee. cell, 
14° 3d(@o=9.11A), of ThsDis contains 16 atoms at 16(c) 


MATERIALS 


xsub(Th)=0.2066(3)] and 60 D atoms at ia and 48(e) 

x=0.3706(7), y=0.2155(7), and z=0.4048(7)]. The Th atoms are 
equally spaced %G. 95A) along four non-intersecting chains that are 

pt to the four body di The general position D atoms, 

48(e), form small equilateral les along the the chains ximately 

equidistant from each Th atom. Neighbouring triangles a chain 

are rotated +-19.5(2.0)° with respect to each other. The D atoms at 

12(a) are centered in near-regular tetrahedra of Th atoms, 

of one member from each chain and sharing only corners 

adjacent tetrahedra. Each Th atom is found in a My ahebge 34. 120) 

plus nine 48(e) D atoms. Results for pms Ot ee 

and D atoms at 295 and 92 K are presented and compared with 

values obtained for the Debye-Waller cas in Pd-H. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 51612 


52542 (NTIS/PS—77/0216) Fracture of ceramics (a bibliogra- 
phy with abstracts), Report for 1964—Mar 77. Smith, M.F. (National 
Technical Information Service, Springfield, Va. (USA)). Apr 1977. 
269p. PC NO1/MF NOI. 

Supersedes NTIS/PS-76/0198, and NTIS/PS-75/217. 

Citations of research on ceramic fracture in relation to fabri- 
cation, microstructure, mechanical tests, and composition 
are covered in this bibliography. Reports include — use in 
rocket components, nuclear reactors and structural 


gas turbines, 
parts. (This updated bibliography contains 264 abstracts, 54 of which 
ea new entries to the previous edition.) 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 51021, 51772 


52543 Modified theory for Moessbauer spectra of 

netic particles: application to FesO,. Moerup, S.; Lipka, J. (Danmarks 
Tekniske Hoejskole, Lyngby); Topsoe, H. J. Phys. (Paris), Collog.; 
No. 6, C6.287-C6.290(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

A modified model for superparamagnetic relaxation is pre- 
sented. This model combines the conventional superparamagnetism 
with the recently described effect of collective excitations of the 
magnetization around an easy direction. The marked effects of 
particle size are also discussed. The model explains the reduced 
value of the observed hyperfine fields and the as line 
shapes of Moessbauer spectra of small icles of magnetically 
ordered compounds. Chemisorotion of different molecules on FesO, 
particles shows that the anisotropy energy is sensitive to surface 
effects. 


gl On Van Digpen, A.M; Popma, Tar Pipe Glos 
phous Fe.O;. Van Popma, 

penfabrieken N.V., dhoven (Netherlands)). J. ey 
Collog.; No. 6, C6.755-C6.758(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

An amorphous iron (III) oxide was prepared by thermal 
decomposition of an aerosol on a heated substrate. suscep- 
tibility measurements show a Neel es gy of 80K. veges =F 50K : 
thermoremanent moment is observed. 
amounts to 2.5usub(B) per iron ion, indicabng aniferromagneti 
clustering. Moessbauer spectra en 0 above 
80K with an isomer shift of +0.15: s and a quadrupole splitting 
of 1.0imm/s; below 80K a h split is found with, at 
5K, Hsub(hf)=470kO6¢ and AEsub(Q)=0.11mm7/s. It is derived that 
the Fe** ions are coordinated by a distorted octahedron of oie 


Their symmetry axes are randomly oriented in the 
leaving a wide distribution of angles between Hsub(h pier hwy 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 51506, 51645, 52529, 52533 


COMPOSITE MATERIALS 
REFER ALSO TO CITATION(S) 52471 


MECHANICAL PROPERTIES 
52545 ame ical and exper of pot ee @ 


nates. Part 
Mclaughlin, av. Jr.; (Materials als Sciences oor (4 
Bell, Pa. (USA)). 1976. ory NAS1-13931. 1 ASA-CR— 


145039; MSC/TFR—601/1025-PT-2). NTIS, PC A F AOl. 
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The analytical/experimental correlation study was performed 
to develop an understanding of the behavior of notched boron/ 
epoxy laminates subjected to tension/tension fatigue loading. It is 
postulated that the fatigue induced property changes (stiffness as 
well as strength) of the laminate can be obtained from the lamina 
fatigue properties. To that end, the boron/epoxy lamina static and 
fatigue data (lifetime, residual stiffness and strength) were obtained 
initi itudinal and transverse tension data were deter- 

(0) and (90) laminate tests, while the in-plane shear 
data were obtained from the (+ or - 45) sub s/ laminates. The static 
tests obtained the notched and mode of failure while the 
fatigue tests determined lifetime, damage propagation and residual 
strength. The failure in static tension occurred in a transverse crack 
propagation mode. 


52546 (N—77-12218) Boron-epoxy-reinforced titanium aircraft 
landing-gear drag strut. Howell, W.E. (National Aeronautics and 
Space Administration, Station, Va. (USA). Langley Re- 
search Center). Nov 1976. 32p. (NASA-TN-D—8289; L—10527). 
NTIS, PC A03/MF AOl1. 

The structural performance of a boron-epoxy-reinforced ti- 
tanium drag strut, containing a bonded scarf joint and designed to 
the criteria of a large commercial transport, has been evaluated 
experimentally and analytically. The strut was exposed to two 
lifetimes of fatigue loading and was statically loaded to the tens.le 
and compressive design ultimate loads. Throughout the test program 
no evidence of any damage in the drag strut was detected by strain- 
gage measurements, ultrasonic inspection, or visual observation. The 
bonded joint was analyzed using the NASTRAN computer pro- 
gram. A comparison of the strains predicted by the NASTRAN 
computer program with the experimentally determined values shows 
excellent agreement. An analytical study indicated that the nonlinear 
behavior of a structural s at each end of the strut could be 
explained by the inelastic behavior and possible creep of the adhe- 
sive. 


POLYMERS AND PLASTICS 


PREPARATION AND FABRICATION 


52547 Low-density microcellular foam and ane 9 
same. Rinde, J.A. roy! oy Research and Developmen 
ae US Patent 4,012,265. 15 Mar 1977. Filed 


[ wahs 
Adminis- 
te — Sep 1975 


PAT-APPL-609,641. 

Low-density microcellular foam having a cell size of not 
greater than 2 um and method of making it are described. The 
method consists of dissolving cellulose acetate in an acetone-based 
solvent, —_ the solution in a water bath maintained at 0°—10°C 
for a selected period of time to allow impurities to diffuse out, 
freezing the gel, and then freeze-drying, wherein water and solvents 
sublime and the gel structure solidifies into low-density microcellular 
foam. The foam has a density of 0.065 to 0.6 x 10° kg/m? and a cell 
size of about 0.3 to 2 wm. The small cell size foam is particularly 
applicable for encapsulation of laser targets. 3 tables. 


PHYSICAL PROPERTIES 
52548 (AD-A—035300) feng 
Technical 


properties of poly(ethylene- 
(Calif Ia Univ, Berkel (USA) D f Chemical cl Engineering) 
ifornia Univ., Berkeley it. OF ing). 
1 Nov 1976. (Contract ey (USA) Dept. 25p. (TR—9). 
A02/MF AOl 
The Time Temperature mee gone Principle was applied 


to the stress relaxation isotherms of two samples of poly-(ethylene-g- 
styrene). The graft copolymers were prepared by mutual irradiation 
of polyethylene powder and styrene monomer in a nuclear reactor 
source, one containing 12% (PEGS/:2) and the other 58% styrene 
(PEGS/58). The shift factor data when plotted versus the reciprocal 
of temperature yielded a straight line in the m of -20C and 70C 
with an activation energy of 32 kcal/mole. From the viscoelastic 
master curves the relaxation spectra were determined by the second 
approximation method. The dynamic moduli computed . the inter- 
conversion technique can then be shifted from the logarithmic time 
axis to temperature axis by using the shift factor data obtained in 
stress relaxation isotherms. The calculated curves were compared 
with the experimental dynamic mechanical data. Agreement was 
a for the a moduli, but only ee for the 
loss moduli 


52549 Electric field and laser —~ scattering and birefrin- 
gence of macromolecular solutions. Jenni B.R. (Brunel Univ., 
Unbrdge (UK). Dept. of Physics). Chem. Zig.; 100: No. 10, 433(Oct 


Short communication only. 


ERA VOL. 2, NO. 21 


OTHER MATERIALS 
REFER ALSO TO CITATION(S) 50957, 52697, 52796 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 51176, 52476 


52550 Method of producing ternary lead molybdenum sulfides. 
Foner, S.; McNiff, E.J. Jr.; Alexander, E.J. (to Energy Research and 
Development Administration). US Patent 4,006,107. 1 Feb 1977. 
Filed date 13 Aug 1975. nA 

PAT-AP! 

The method of pi Pb/sub x/Mo/sub y/S/sub z/ 
ehepa oO th y ae ry peo = 5.4 to 7.2 comprises 
the steps of mixing commercial reagent grade powders of the reac- 
tants, heating in a sealed, poenacie reaction vessel to a temperature 
of 950° to 1150°C, maintaining the temperature until the compound 
is formed, and then cooling the compound at a controlled rate not in 
excess of 4°C per minute. 


52551 Method for fabricating beryllium structures. Hovis, V.M. 
Jr.; Northcutt, W.G. Jr. (to Energy Research and Development 
Administration). US Patent 4,011,076. 8 Mar 1977. Filed date 18 Mar 


1976. 6p. 
AT-APPL-668,023. 

Thin-walled beryllium structures are prepared by plasma 
spraying a mixture of beryllium powder and about 2500 to 4000 ppM 
silicon powder onto a suitable substrate, remo the plasma- 
sprayed body from the substrate and placing it in a sizing die having 
a coefficient of thermal expansion similar to that of the beryllium, 
exposing the plasma-sprayed my Ad to a moist atmosphere, outgassing 
the plasma-sprayed body, and then sintering the plasma-sprayed 
body in an inert atmosphere to form a dense, low a beryllium 
structure of the desired thin-wall configuration. addition of the 
silicon and the exposure of the plasma-sprayed body to the moist 
atmosphere greatly facilitate the preparation of the beryllium struc- 
ture while minimizing the heretofore deleterious problems due to 
grain growth and grain orientation. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 52533 


52552 Positron a with halides of MX2 structure. Na- 

ijan, T.; Ramasamy, P.; Ramasamy, S. (Madras Univ. (India). 

t. of Nuclear Physics), ‘pp 47 of In Proceedings of the nuclear 

- and solid state physics symposium, Bombay, December 27- 

1, 1974. Vol. 17C. Solid state physics. Bombay; Department of 
Atomic Energy (1975). 

From Nuclear physics and solid state physics symposium; 
Bombay, India (27 Dec 1974). 

In order to check whether the e* -anion model holds good in 
other ionic crystals, os ar, correlations were carried out in 
ionic crystals of easurements were carried out in 
b= ate and Metised ba samples of BaCkh, MgChk, HgCk, SnChk, 

(Cl, and Cdl. The structures of these salts range 
an eon to rutile, some of them having layer lattice structure 
due to marked polarisation effects and the results of the observations 
are presented. 


52553 121§b Moessbauer spectroscopy of antimony (V) chloro 
fluorides SbCi/sub 5-x/F/sub x/. Birchall, T.; Ballard, J.G. (McMas- 
ter Univ., Hamilton, Ontario (Canada). Dept. of Chemistry). J. Phys. 
(Paris), Colloq.; No. 6, C6.513-C6.515(1976). 

From International conference on the applications of the 

oessbauer effect; Corfu, Greece (13 Sep 1976). 

21Sb Moessbauer spectra of a number of compounds of the 
series SbCl/sub 5-x/F/sub x/ were measured. The variations of 
isomer shift and quadrupole coupling are discussed in terms of the 
molecular geometry. 


52554 _ Distribution of strains at Fe** A-site in the thiospinel 
FeSc.S,. Brossard, L.; Oudet, H.; Gibart, P. Care Eton > 
Recherche Scientifique 92 - Meudon-Bellevue (France). Lab. de 


a de Physique du Solide). J. Phys. (Paris), Coll ‘No. 
6, — - - a 


International conference on the applications of the 
Moessbauer effect; Corfu, Greece hicepinal 1 Sep 1976). 

The paramagnetic thiospinel FeSc2S, was studied by Moess- 
bauer effect down to 1.5K. —- have been analyzed by a distribu- 
tion of doublets whose num! intensity and hyperfine quadrupole 
es — vary with temperature. A first sentative | interpreta- 

a generalized Hartmann Boutron model: the influence on 
the oRe nuclear levels of the coherent tunneling between three 
equivalent potential wells is considered. Strains and orbit cou- 
pling are not taken account on the ground state of A-site Fe**. 
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Calculations were done in the case of strong linear Jahn Teller 
coupling and include warping terms. At low temperatures in the case 
of slow relaxation, a system of three doublets is obtained: the 
intensities and positions vary with the ratio 36 AMMA/epsilon 
where 3GAM is the tunneling energy between the vibronic 
doublet ground state and the first excited singlet. But experimental 
data cannot be fitted by such a model. A second interpretation is 
proposed — into account the effect on the vibronic doublet 
* ground state of second order spin-orbit coupling and of random 
strains, which are known to induce splitting of the order of lcm™? in 
the orbitally degenerate state of ions. The variation with temperature 
of the principal component of the electric field gradient, which is 
axially symetric, is obtained for different values of strains. Strain 
splitting of 1 to 10cm™? is deduced in qualitative agreement with 
experimental results. 


52555 Moessbauer study of the electric interaction in 
KsFe(CN). using polarized gamma radiation. Hirvonen, M.T.; Jauho, 
A.P.; Katila, T.E.; Pohjonen, J.A.; Riski, K.J. (Helsinki Univ. (Fin- 
land)). J. Phys. (Paris), Collog.; No. 6, C6.501-C6.506(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

The density matrix formalism is applied to the interpretation 
of Moessbauer spectra of single crystals of KsFe(CN). taken with 
polarized ag ee to find the average electric hyperfine Hamil- 
tonian of the Moessbauer nucleus. Experimental results are given for 
57Fe nuclei in the monoclinic and orthorhombic polytypes. The 
hyperfine parameters and the orientations of the principal axes vary 
from one polytype to another. Both polyt investigated show 
evidence for more than one inequivalent lattice site, although they 
are not energetically distinguishable, and an attempt is made in one 
case to resolve the sites. Some limitations and possible improvements 
of the accuracy are also discussed. 


52556 Moessbauer study of an unusual iron arrangement the 
ferrous Fes** (PO,),(H2O). Mattievich, E. (Rio de Janeiro 
Univ. (Brazil). Instituto de Fisica); Danon, J. (Centro Brasileiro de 
Pesquisas Fisicas, Rio de Janeiro). J. Phys. (Paris), Collog.; No. 6, 
C6.483-C6.487(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

The monohydrate Fes**(PO,)2(H2O) was prepared in the 
form of single crystals by hydrothermal synthesis, starting from 
vivianite. X-ray structure analysis reveals the presence of three 
different sites for the Fe** ion: two distorted octahedra and one very 
distorted tetragonal pyramid. Thermal variation in the Moessbauer 
hyperfine parameters, isomorphous substitution of the iron ions and 
oxidation experiments are discussed in view of this unusual structure. 


52557 Influence of an external magnetic field on the relaxation 
rate on the Fe(II) ion in substituted acetylacetonato complexes. Nico- 
lini, C.; Mathieu, J.P.; Chappert, J. (CEA Centre d’Etudes Nu- 
cleaires de Grenoble, 38 (France). Dept. de Recherche Fondamen- 
tale). J. Phys. (Paris), Collog.; No. 6, C6.121(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

Published in abstract form only. 


52558 Paramagnetic hyperfine structure and electronic relaxation 
of Fe* in CaCO; and CdCOs. Price, D.C.; Srivastava, K.K.P. 
(Australian National Univ., Canberra. Research School of Physical 
Sciences). J. Phys. (Paris), Collog.; No. 6, C6.123-C6.127(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1975). 

Unlike the behavior observed for Fe** ions in other rhombo- 
hedral carbonate lattices, the Moessbauer spectra of °’Fe** ions in 
CaCO; and CdCOs show no magnetic hyperfine structure at low 
temperatures in the absence of an applied magnetic field. In the 
presence of such fields, however, line broadening, similar to that 
which accompagnies slow paramagnetic relaxation, is observed, and 
for fields < approximately 0.1T resolved paramagnetic hyperfine 
structure appears. The empirical aspects of the observed magnetic 
relaxation are examined and a qualitative explanation proposed. This 
explanation requires a small distortion of the Fe** substitutional sites 
from the trigonal symmetry of the host cation sites. Another possible 
mechanism is also mentioned. 


52559 Moessbauer investigation of some water adducts of antimo- 
ny pentachloride. Resce, J.L.; Stevens, J.G. J. Phys. (Paris), Collog.; 
No. 6, C6.531-C6.533(1976). 
From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 
121Sb Moessbauer i of four water adducts of antimony 
pentachloride, SbCls.n(H2O) (n= 1, 2, 3, 4) have been obtained. The 
isomer shifts, range from 3.3 to 4.1mm/s relative to InSb. The 
uadrupole coupling constants are - 7.6m/s, - 8.3, - 11.2 and - 10.2 
or the monohydrate, dihydrate, trihydrate and tetrahydrate, respec- 
tively. The monohydrate has octahedral symmetry with the water 
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occupying the sixth position. The second water in the dihydrate is 
hydrogen bonded to the first. Both of these findings are consistent 
with previous IR and NMR studies. The third water of the trihy- 
drate forms a partial bond to the antimony, thus appearing as a 
seventh ligand. The fourth water of the tetrahydrate is probably 
hydrogen bonded to the third, similar to what takes place with the 
second water. 


52560 Conversion electron Moessbauer spectroscopy of °’Fe im- 
plants in Si and Ge. Sawicka, B.D. (Institute of Nuclear Physics, 
Krakow (Poland)); Sawicki, J.; Stanck, J. (Uniwersytet Jagiellonski, 
Krakow (Poland). Instytut Fizyki). J. Phys. (Paris), Collog.; No. 6, 
C6.889-C6.892(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

The study of Si and Ge implanted with °’Fe at the 
70keV and doses from 5x10** to 10'*%/cm? was performed. 
spectra measured represent symmetric doublets interpreted as caused 
by a quadrupole interaction. The quadrupole splitting depends on 
iron concentration increasing with the lowering of iron dose. 


52561 Crystal structure of LiTes. Valentine, D.Y.; Cavin, O.B.; 
Yakel, H.L. (Oak Ridge National Lab., Tenn. (USA)). Acta Crystal- 
logr., Sect, B; 33: No. 5, 1389-1396(13 May 1977). 

Lithium tritelluride is the only phase of unknown structure in 
the Li-Te system. LiTes was in an investigation of materi- 
als that might be produced in a molten-salt breeder reactor. The 
crystal structure of LiTes has been analyzed from X-ray and neutron 
powder diffraction data, and from photographically recorded X-ray 
single-crystal data. The proposed structure is based on harmonically 
related positional displacements of Te atoms from a reference struc- 
ture that has six Te atoms at the centers of faces and lope of a cubic 
unit cell. The rhombohedrally centered hexagonal cel a. 
ing to the diffraction symmetry has A=8.7144(3) and C=5.3363(2) 
A. Displacements are in basal-plane directions of this hexagonal cell; 
the wave vector of the harmonic function describing them is parallel 
to C and has a period of 4C from -103 to 150°C. The unique axial 
ratio (equivalent to V3/8) of the hexagonal cell of the reference 
structure is also maintained over this temperature range. While the 
actual structure must be classified as a super-structure, the symmetry 
relationships developed for modulated three-di i structure 
(MSs) groups are applicable to its derivation. The proposed displace- 
ments produce sections normal to C in which segments of Te-like 
chains can be distinguished. ‘These sections are separated by metal- 
like layers that occur as the displacements become small. Li atoms 
are regularly distributed in channels parallel to C. 


PROPERTIES 
REFER ALSO TO CITATION(S) 51586, 52234 


52562 (AED-Conf—76-275-000, pp 547-550) Towards the stan- 
yrocarbon uclear fuel 


dardization of P. on ni particles. 
Delle, W.; Koizlik, K.; Luhleich, H. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorwerkstoffe und Heisse 
Zellen); Audebeau, J.P.; Price, M.S.T. (Organization for Economic 
Co-Operation and Development, Winfrith (UK). High Temperature 
Reactor Project). 1976. 

From 76. international meeting on carbon, chemistry, and 
physics technology; Baden, German, Federal Republic of (F.R. 
Germany) (28 Jun 1976). 

2 tabs.; 10 refs. 

In Carbon ‘76. 2nd international carbon conference. Preprints. 

Pyrocarbon coatings are used on all types of fuel for the High 
Temperature Gas-Cooled Reactor. With this reactor type a 
proaching maturity, it is necessary to ensure that the test 
used for fuel quality assurance are standardized and correlated with 
performance. This paper briefly describes the first phase of a pro- 
gram for the standardization of sampling and testing methods for 
pyrocarbon coatings. 


52563 (UCRL—79634) High density hydrogen research. Hawke, 
R.S. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 22 Jun 1977. Contract W-7495-ENG-48. 10p. (CONF- 
770811—1). Dep. NTIS, PC A02/MF A0O1. 

From Quantum crystals conference; Fort Collins, Colorado, 
United States of America (USA) (8 Aug 1977). 

The interest in the properties of very dense hydrogen is 
prompted by its abundance in Saturn and Jupiter and its importance 
in laser fusion studies. Furthermore, it has ol proposed that the 
metallic form of hydrogen may be a superconductor at relatively 
high temperatures and/or exist in a metastable phase at ambient 
pressure. For ten years or more, laboratories have been developing 
the techniques to study hydrogen in the megabar region (1 megabar 
= 100 GPa). Three major approaches to study dense hydrogen 
experimentally have been used, static presses, aaa evigeetis 
sion, and magnetic sp eee Static tchniques have the 
megabar threshold in stiff materials but have not yet been convinc- 
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ingly successful in very compressible hydrogen. Single and double 
shockwave techniques have improved the precision of the pressure, 
volume, temperature Equation of State (EOS) of molecular hydro- 
gen (deuterium) up to near 1 Mbar. Multiple shockwave and —_. 
ic techniques have com) hydrogen to several 
densities in the range o metallic phase. The net result is = 
hydrogen becomes conducting at a pressure between 2 and 4 mega- 
ence, the sosability ty off making a t amount of hydro- 
qenthen 0 ais Eceahal prumemniocetaceanaar’ . The 
success of such experiments will hopefully answer the questions 
about hydrogen’s metallic vs. —T molecular phase, supercon- 
ductivity, and metastability. 4 figures, 15 references. 


52564 Jahn-Teller coherent transition and other properties of 
FeBOs. Pollak, H.; Quartier, R.; ——- W.; Walter, P. (Universite 
Nationale de Kinshasa (Zaire). Campus de Kinshasa). J. Phys. (Paris), 
Collog.; No. 6, C6.589-C6.590(1976). 

From International conference on the pices of the 
Moessbauer effect; Corfu, Greece (13 - 17 Sep 1976 

Polymicrocrystals of ferric borate were ~~ ¥ by NGR as a 
function of temperature up to the point where they react with the 
carbon packing material to form an iron carbide. The variation of 
the line width shows a sudden decrease at 551K which is oe 
. arising from a coherent tunnel effect between two Jahn-Tell 

istortions. 


52565 Hyperfine interactions in an orbital doublet: CaF.:Fe*. 
Regnard, J.R.; Chap) J. (CEA Centre d'Etudes Nucleaires de 
Grenoble, 38 (France). Dept. de Recherche Fondamentale). J. Phys. 
(Paris), Colloq. ; No. 6, C6. 611-C6. 614(1976). 

From International conference on the gption of the 
Moessbauer effect; Corfu, Greece (13 - 17 Sep 1976). 

The system CaF2:Fe** was studied by Moessbauer spectros- 
copy at various temperatures between 300K and 1.6K and with 
applied magnetic fields up to 55kOe at 4.2K. Under the combined 
action of the cubic field and of the spin-orbit coupling, the electronic 
ground state is a singlet GAMMA; separated from the first excited 
triplet GAMMA, by a distance 2D. In zero field one observes a 
quadrupole doublet AE, =3.6 mm/s thes 9K, superimposed on the 
main Fe** single line and one derives 2D=16+-2 cm™*. This is in 
agreement with predictions by Ham. When a magnetic field is 
applied, quadrupole and magnetic interactions are induced because 
of the mixing of the fundamental GAMMA; singlet with GAMMAg,. 


52566 Magnetic properties of Fe;SiB, and related 
Waeppling. R.; Ericsson, T.; Haeggstroem, L.; Andersson, Y. (Upp- 
niv (Sweden). Fysiska Institutionen). M Phys. (Paris), Colon: 
No. 6, C6.591-C6.593(1976). 
From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 - 17 Sep 1976). 
Moessbauer data on the magnetic properties of FesSiB: are 
a ag and compared with measurements on FesPB2, MnsPB2 and 
nsSiBz. The introduction of boron on the silicon position leads to 


an _— in the magnetic hyperfine field at neighboring iron 
nuclei 


52567 Moessbauer measurements on Hg-Pt-alloys using the 
158keV transition in *°°Hg. Wurtinger, W. (Technische Univ. Darm- 
stadt (F.R. Germany). Inst. fuer Kernphysik). J. Phys. (Paris), 
Collog.; No. 6, C6.697-C6.701(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 - 17 Sep 1976) 

The up-to-date unknown Moessbauer effect oe the 5/2-1/2 E2 
transition at 158.4keV in Hg was observed using the current 
integration technique. Hg-Pt alloys in the concentration range up to 
65at.% mercury at 4.2K were investigated. For mercury concentra- 
tions <1% the alloy system shows a relatively small weakening of 
the impurity-to-host binding at low mercury concentrations, result- 
ing in a Debye temperature thetasub(D)=211+-4K. Between 20 and 
65at.%Hg there exist two intermetallic mercury compounds, HgPt 
and Hg2Pt. The latter shows a quadrupole splitting in the Moess- 
bauer spectra. 


52568 Distribution of iron atoms in the spinel FeIn/sub x/Cr/sub 
2-x/S/sub 4/ (0< =x< =2). Brossard, L.; Goldstein, L.; Guittard, 
M. (Centre National ag la Recherche Scientifique, 92 - Meudon- 
Bellevue (France). Lab. de Magnetisme et de Physique du Solide). J. 
Phys. (Paris), Collog.; No. 6, C6.493-C6.495(1976). 
From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 
Moessbauer paramagnetic spectra of Fe in 
ater ge ogg at ‘sar at a. 300K tL yeenth correctly nso 
‘ollowing the ionic formula (Fesub(1-y)sup( 
(Fesub(y up(2+ [ae ah og a YCrsub(2-2)sup3-+ tlw, Salad 
site Fee is very sensitive to tionic environment psn) A 
ly to the size effect of In. The variations in — splitting of B 
site Fe** have been related with the ‘u’ parameter of anionic octahe- 
dron distorted by indium in A site. The positive sen “of Vu Vsub(zz) at 
T=4.2K suggest a doublet as ground state of B site Fe**, in 
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opposition with conclusions (singlet as ground state). The absence of 
room temperature B site Fe ¢ is confirmed in Fesub(1+x)Crsub(2- 
x)S, and in non stoichiometric FeCr2S,. 


52569 Méotions ta 9 visoous tnengnats Bguits Susves ten fn eall 
phosphoric acid. Flinn, P.A. (Carnegie-Mellon bangs > oe 
(USA)); Zabransky, B.J.; Ruty, S.L. (Ar, om © ational Lab., Ill. 
(USA)). J. Phys. (Poris), Collog.; ie. 6, C6.739-C6.743(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

The two main purposes of this work were to decide if there 
are rotational relaxation effects when diffusion becomes important 
above the glass transition temperature T/sub g/; and if the intensity 
of the Moessbauer absorption can be understood in terms of glass 
-“ iquid dynamics. Rotational relaxation was not seen, and there is 

increase in soft modes with temperature beginning at T/sub 
~* seen both by Moessbauer technique and by Raman scattering. 


52570 Line broadening in the ferroelectric K,Fe(CN)s.3H2O. Pla- 
cido, F. (Edinburgh Univ. (UK)). J. Phys. (Paris), Collog.; No. 6, 
C6.31-C6. 34(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

The observation of maxima of the line area of Potassium 
Ferrocyanide Trihydrate (KFCT) near To has been confirmed but 
these are shown to be due to marked line broadening which also 
occurs near To. This line broadening is shown to disappear with 
thermal cycling steadily in hn ~ —_— by microscopic twin- 
ning which occurs 


§2571 of a or Olinger, B.; Halleck, P.M. (Los 
Alamos Scientific Lab., NM). J. Geophys. Res.; 81: No. 32, 5711- 
5714(10 Nov 1976). 


The isothermal cell edge and volume compressions of a 
quartz were measured to 12-GPa (120 kbar) hydrostatic pressure by 
using the modified Jamieson technique. Detailed listings are given of 
the relative volumes of Al, NaF, and NaCl, the pressure indicators, 
correlated with pressures to 13 GPa. The measured relative cell 

— and volumes of a quartz to 12 GPa are combined with the 0.3- 
a elastic moduli data of McSkimin et al. (1965) to give the 
following relative cell edge and volume fits; a/ao = 1 - 9.815 x 
10-*P + 8.155 x 10-*P?-7. oh9 x 107° P* + 3.288 x 10°®P*c/co = 1 - 
7.306 x 10-°P - 7.875 x 10-*P? - 6.685 x 10-°P* + 2.362 x 10°*P* u/ 
sub st/ = 3.7437 + 1.825u/sub pt/ - 0.152u/sub pt/?, u/sub pt/ < 
0.5 km/s; and u/sub st/ = 3.856 + 1.509u/sub pt/, — pt/ < 0.5 
km/s. Here V/Vo = (u/sub st/ - u/sub pt/)/u/sub st/, P = rhoou/ 
sub st/u/sub pt/, and rhoo = 2.647 g/cm*. The equilibrium shock 
compression Hugoniots calculated from the isothermal compression 
fits are u/sub s/ = 3.758 + 1.828u/sub p/ - 0.131u?/sub p/, wAab p/ 
< 0.45 km/s, and u/sub s/ = 3.864 + 1.533u/sub p/, u/sub p/ < 
0.45 km/s, where u/sub s/ is the shock velocity and u/sub p/ is the 
particle or mass velocity behind the shock wave. 


52572 (N—77—15871) Theoretical and experimental paramagne- 
tism of pregraphitic carbon. Marchand, A.; Delhaes, P. Translation of 
C. R. Hebd. Seances Acad. Sci.; 256: 3296-3299(Dec 1976). 9p. 
(NASA-TT-F—17346). NTIS, PC A02/MF AO1. 

The variation in paramagnetism of carbon during graphitiza- 
tion was calculated by using the model of Slonczewski and Weiss. 
The results were in agreement with experimental results obtained by 
electron resonance measurements on a series of cokes made 
from tar and heated at 1620 to 2850 deg. 


52573 Sao a 1.4 and 4.4 K in the 

pepe 4a = varying from 0 to 40 KG of a graphite 

irradiated by neutrons. Delhaes, P.; Lemerle, M.Y.; Blondet- 

G. Translation of C. R. Hebd. Seances Acad. Sci., Ser. B; 272: 

La apa 1976). 8p. (NASA-TT-F—17316). NTIS, PC ey, 
AOl. 

Specific heat was measured in the presence of an intense 
magnetic field in order to create artificially a Schottky anomaly 
resembling that existing in certain substances possessing an internal 
magnetic field. To do this it was necessary to apply, on a sample 
containing localized paramagnetic centers, an external magnetic field 
such that the magnetic energy Wa was of the same order of magnitude as 

the thermal energy. ‘hen eatldel ponghiinn Unedanane ty ectcaan we 
used to obtain supplementary information relative to the energy 
distribution levels upon which single electrons are found. A magnet- 
ic component of the specific heat related to the existence of stable 
paramagnetic centers is thus demonstrated. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 51847 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 52533, 52818 
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52574 tg a a 1) Radiation resistance of insulating poly- 
mer materials, Kuriyama, I.; Hayakawa, N.; Nakase, Y. (Japan 
Atomic ~~ Research Inst., Tokyo). Oct 1976. 43p. (In pan 
nese). Dep. S (US Sales Only), PC A03/MF AOl. 

Radiation resistance of insulating polymer materials for nucle- 
ar cables has been studied by way of the decrease of tensile elonga- 
tion to determine the threshold of radiation damage. LWR nuclear 
power plants are now practical, and so the power and control cables 
must be designed to be safe and reliable during their service life 
under extreme complexity of situations such as Loss-Of-Coolant- 
Accident (LOCA), seismic accident and fire. In part I, the advance 
of research on radiation resistance of the the cabh polymer materi- 
als is reviewed, and also evaluation test of the cables. In part II, the 
results of LOCA simulation and flame tests in IEEE Standards 
No.323 and 383, 1974-4 are described. In conclusion, the cables with 
crosslinked polymers are usable satisfactorily in BWR power plant. 


52575 (Juel—1347) Lo ge and irradiation behavior of unre- 
strained pyrocarbons derived from methane, ethine and propene. 
Schulze, H.A. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Reaktorwerkstoffe und Heisse Zellen). Oct 1976. 
53p. (In Gorman). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

22 figs.; 7 tabs.; 34 refs. 

Pyrocarbon i is used as a coating material for the nuclear fuel 
particles in High Temperature Gas Cooled Reactors. Therefore a 
detailed knowledge of its properties and irradiation behaviour is of 
high technological interest. Unrestrained, plane pyrocarbon layers 
have been examined in order to eliminate strains and following creep 
processes which occur in the coatings of fuel particles during 
neutron irradiation. The sample material was deposited from meth- 
ane, ethine and propene at different temperatures. The irradiation 
with fast neutrons was carried out in the HFR Petten at the 
technological interesting temperature of about 1,150°C. Intermedi- 
ately the samples were examined out of pile regarding density, 
apparent crystallite size, preferred orientation and fractional dimen- 
sional changes. The results of these examinations are reported. 


52576 Moessbauer studies on the gamma radiolysis of solid iron 
(ID sulfate and its hydrates. Meyers, J.; Ladriere, J.; Chavee, M.; 

Apers, D. (Louvain Univ. (Belgium)). J. ’Phys. (Paris), Collog.; No. 6 
C6.905-C6.9 1 1(1976). 

From International conference on = applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

The complexes FeSO,.7H20, FeSO,.4H2O, FeSO,.H20, 
FeSO, were ¥ irradiated (®°Co source) under nitrogen atmosphere at 
room temperature. The oo were analyzed by means of Moess- 
bauer nes. All the hydrated compounds are converted into 
hydrated basic ferric sulfates, whereas the anhydrous sulfate is 
insensitive to irradiation. A mechanism of oxydation is proposed on 
the basis of a simple kinetic model taking into account of a formation 
probability for OH radicals, directly proportional to the number of 
water molecules surrounding the Fe** ion. 


52577 Effect of fission track formation on the defects and elec- 
tronic structure of iron (II, IID ite glasses. Takashima, Y.; 
Nishida, T. (Kyushu Univ., Fukuoka (Japan). Faculty of Science). I 
Phys. (Paris), Collog.; No. 6, C6.919-C6.922(1976). 
From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 
Irradiation effects of uranium containing iron (II, III) meta- 
ay phate glasses were investigated by Moessbauer spectroscopy. 
¢ irradiation induced changes of the oxidation state of iron were 
attributed to holes and electrons created by y rays. On the other 
hand, the changes in Moessbauer parameters with irradiation time 
and uranium content were ascribed to vacancy association phenom- 
= which are closely related with fission track formation in the 
asses. 


52578 Moessbauer study of the time dependence of the formation 
of Eu* after the electron capture decay of '**Gd in SmCls. Wagner, 
er, F.E.; Friedt, J.M.; Mihaila-Tarabasanu, D.; Kalvius, 

-M. (Technische Univ. Muenchen, Garchin; (Germany, F.R.). 
Physik-Dept.). J. Phys. (Paris), Collog.; No. 6, C6.931-C6. 934(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

The chemical consequences of the electron capture decay of 
**°Gd in anhydrous SmCl, was studied by Moessbauer backscatter- 
ing experiments with the 97keV and 103keV gamma rays in **Eu. 
With both resonances the formation of Eu* is observed in addition 
to the dominant Eu® peak, but the intensity of the Eu contribution 
in the 97keV Moessbauer pattern is less than expected by — 
son with the 103keV spectrum. This indicates that the Eu 
formed within a typical time of the order of magnitude of the 
lifetime of the 97keV level. From least squares fits of appropriate 
lineshapes to the data one finds that the time for the formation of 
Eu* must be within the limits 0.2ns< =t< = Ins. 


52579 (N—77—15869) An electron paramagnetic resonance 
study of annealing effects in irradiated graphite. Kester, T.; Servoz- 
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auin, P. Translation of CHDAA; 262b: No. 6, ao 1976). 
. (NASA-TT-F—17344). NTIS, PC A02/MF AO 
Samples of powdered graphite were irradiated with fast neu- 
trons at 77 K. The eee Se ee Se ee 
SiO2 powder so that electrical contact between C granules was 
minimized. The resultant E.P.R. signal was symmetrical and its ting | 
and line width were measured as the samples were warmed from 
K to 573 K. The magnetic susceptibility was also measured at each 
temperature. 


CHEMISTRY 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 52923, 52983, 53127 


52580 Protein-bound Liquid- 
chromatographic analysis for mannose, and sialic 
acid in serum. Mrochek, J.E. (Oak Ridge National Lab., ‘ 
Dinsmore, S.R.; Tormey, D.C.; Waalkes, T.P. Clin. Chem.; 22: No. 


9, 1516-1521(Sep 1976). 
From 8. annual sym oe on advanced analytic concepts for 
the clinical laboratoy; Oak e, TN, USA (25 Mar 1976). 

High-resolution prvhe.  tae analysis for protein-bound 
sialic acid in serum, with use of a cerate oxidimetric detector is 
described. Values for sera from normal women averaged 680.5 mg/ 
liter, with a coefficient of variation of 23%. Including data obtained 
by previously developed chromatographic procedures for protein- 
bound mannose, F sxcansoy and fucose, sera from breast-cancer pa- 
tients whose malignancy had been categorized as cither stable, 
responsive, or progressive (based on clinical observations spaced 
from two to five months apart) were assessed. All of 12 responsive 
patients had decreases of ae gar fucose averaging 34.5% 
(SD, 16.1) and all of 10 ith progressive disease had 
increases averaging 38.3% (SD 21. 5). . Changes i in fucose averaged 
less than 6.7% (SD, 4.9) for eight patients with clinically stable 
breast cancer. Changes in protein-bound mannose, galactose, and 
sialic acid did not correlate as well as did fucose with the clinical 
disease status of the patients. 


in breast cancer. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 51104, 52984, 53011 


52581 (CONF-770611—7) Determination of oxygen reactive ma- 
terials by 14 MeV neutron activation analysis. Strain, J.E.; DeVan, 
J.H. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 8p. Dep. NTIS, PC A02/MF AOI. 

From American Nuciear Society annual jun 197) York, 
New York, United States of America (USA) (12 Jun 19 

The 14-MeV neutron activation analysis facility is described. 
and the analysis method is discussed. (LK) 


52582 (CONF-770642—3) yy of nuclear reactions for 
quantitative hydrogen analysis in a variety of —— materials 
problems. Clark, G.J.; White, C.W.: Allred, D.D.; leton, B.R.; 
Koch, F.B.; Magee, Cw. (Oak Ridge National te Tenn. (SAY 
Bell Labs., "Murray Hill, N.J. (USA). RCA Labs., 

=. 1977. Contract W-7405-ENG-26. 30p. Dep. NTIS, PC A03/ 


oo 3. international conference on ion beam analysis; Wash- 
ington, District of Columbia, United States of America (USA) (27 
Jun 1977). 

The eocinan of nuclear reaction techniques to hydrogen 
analysis problems in pee mineralogical and semi-conductor 

gen — and profiles obtained with 
both the 'H('*F, ay) 90 and 'H('*N,ay)!2C reactions are present- 
ed. The advantages and disadvantages of the two techniques are 
discussed. Both crystalline and amorphous materials are 
Particular emphasis will be given to interpretative problems associat- 
ed with anal the data. Various corrections to the data will be 
discussed, cilia off-resonance cross-section corrections and 
lower energy resonance corrections. The hydrogen content of elec- 
trodeposited hard gold films has been determined as a function of 
sacs conditions. Hydro; newen oa as 9 atom percent 
ve been measured. The te yt of natural and synthetic 
SiO. samples was determined. eave. aerhaes ie ite 
stable in amorphous silica samples but highly mobile in crn 
quartz samples under the ysis conditions. A hydrogen 
profile for a film of glow and Setoees i 
pa em pay 4500 A thick) has been 
profile measured by conuieey' ion mass spectrometry 
SIMS) o on ap te same sample. 
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52583 Determination of chlorine in aluminium metal by neutron 
activation analysis. Bate, L.C. (Oak Ridge National Lab., Tenn. 
ate  agaeaaeas Radioanal. Lett.; 26: No. 1, 83-87(1976). 


The aluminium is irradiated, dissolved in hot NaOH, and 
5®Mn activity removed by MnO: precipitation. Approximately 45 
minutes were required to dissolve the sample in which time the 
short-lived **Al and other induced activities decayed out. The **Cl 
is precipitated as AgCl and counted on a Ge(Li) detector. Chlorine 
concentrations as low as 0.3 wg/g in the presence of several hundred 
times more Mn impurity have been measured with this procedure. 
As indicated by the data, the decontamination factor is greater than 
10* and the gamma ray spectrum obtained showed a slight trace of 
5®Mn contamination. The use of the HFIR pneumatic facility with a 
neutron flux of 5.5x10'*n cm~?s~' makes possible the determination 
of many elements at submicrogram per gram levels; alternatively, 
very small samples can be examined for trace element content. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 53048 


52584 (AED-Conf—76-275-000, pp 525-528) Quantitative 
chemical method for the determination of the disordered carbon 


com- 
ponent in pyrocarbon coatings of fuel particles. Wolfrum, E.A.; 
Nickel, H. (Kernforsch ¢ Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Reaktorwerkstoffe und Heisse Zellen). 1976. 

From 76. international meeting on carbon, chemistry, and 
physics technology; Baden, German, Federal Republic of (F.R. 
Germany) (28 Jun 1976). 

igs.; 7 refs. 

In n ‘76. 2nd international carbon conference. Preprints. 

The chemical behavior of the surface of pyrocarbon coatings 
of nuclear fuel particles was investigated in aqueous suspension by 
reaction with oxygen at room temperature. The concentration of the 
basic surface oxides is a function of the concentration of the disor- 
dered material component, which has a large internal surface, and 
can be identified by means of a pH change. Using this fact, a 
chemical method was developed which may be used for the quanti- 
tative determination of the concentration of this carbon component 
in the pyrocarbon coating. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 50990, 51104, 53011, 53051, 53052 


52585 (ANL-USBM—1) Development of a radiochemical 
radon mine 


period 
J.A.; Hohorst, F.A.; Markun, F. (Argonne National Lab., Ill. 
(USA)). 14 Jan 1977. Contract W-31-109-ENG-38. 83p. Dep. NTIS, 
PC A0S5/MF AOl1. 

A simplified radiochemical method has been developed for 
yp analyzing radon gas in underground uranium mines. In 
this method, a measured volume of air is drawn by a pump through a 
dryin tube and a _ cartridge containing dioxygenyl 
hexafluoroantimonate reagent. Radon is captured as a nonvolatile 
product. After radioactive equilibrium has been established between 
radon and its short-lived daughters (approximately 4 hours), the 
gamma-emission of the cartridge is measured with a scintillation 
counter. The amount of radon is then calculated from the gamma- 
emission rate. The effect of cartridge geometry, reagent load, and air 
awed upon collection efficiency and counting efficiency is re- 
ported. 


52586 (CONF-760640—4) Sample oxidation for liquid scintilla- 
tion counting. Kisicleski, W.E.; Buess, E.M. (Argonne National Lab., 
Ill. (USA)). 1976. Contract W-31-109-ENG-38. 1lp. Dep. NTIS, PC 
A02/MF AOl1. 

From International conference on liquid scintillation science 
and technology; Banff, Alberta, Canada (14 Jun 1976). 

The general features of biological and medical investigations 
which are responsible for the demands such investigations place 
upon the ae seaman of liquid scintillation counters and 
associated methodology are reviewed. Special emphasis is given to 
the oxidative technique for sample preparation. (LK) 


52587 (EGG—1183-2355) Trace element and hydrocarbon analy- 
sis of mercuric iodide by ion and electron induced x-ray 
fluorescence tke, P.; Warren, J. (EG and G, Inc., 
ta Barbara, Calif. (USA)). 1977. Contract EY-76-C-08-1183. 21p. 
(CONF-770204—2). Dep. NTIS, PC A02/MF AOI. 
From 28. Pittsburgh conference on analytical chemical and 
lied spectr y; Cleveland, Ohio, United States of America 
SA) (28 Feb 1977). 
ince 1971, research on mercuric iodide (Hgl2) crystals as 
nuclear radiation detectors has generated a growing interest in the 
semiconductor and crystalline properties of this material. An investi- 
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ation pursued only recently pertains to the trace element and 
P aveutien impurities present in the raw Hglz starting material. 
While various purifying schemes have been employed, there is only 
a very limited understanding of their effectiveness. This paper de- 
scribes studies undertaken with ion microprobe and electron x-ray 
fluorescence techniques (1) to quantify the trace elements in the 
residues removed from the starting material as well as in the final 
single crystals, and (2) to show the influence of impurity removal on 
nuclear detector performance. Both elemental and hy 
contamination have been identified. The results indicate a preferred 
method of purification of the Hglz growth material. 


52588 (LBL—6515) Chemist's gamma-ray table. Binder, I.; 

Kraus, R.; Klein, R.; Lee, D.; Fowler, M.M. (California Univ., 

Berkeley (USA). Lawrence Berkeley Lab.). Jun 1977. Contract W- 
7405-ENG-48. 233p. Dep. NTIS, PC Al1/MF A011. 

An edited listing of gamma-ray information has been - 

. Prominent gamma rays originating from nuclides with half 

ives long enough to be seen in radiochemical experiments are 

included. Information is ordered by nuclide in one section and by 

energy in a second section. This shorter listing facilitates identifica- 

tion of nuclides responsible for gamma rays observed in experiments. 


52589 Absolute disintegration rate determination of beta-emitting 
radionuclides by the pulse height shift-extrapolation method. Hor- 
rocks, D.L. (Beckman Instruments, Inc., Irvine, CA). pp 185-198 of 
In Liquid scintillation: science and technology. Noujaim, A.A.; 
Ediss, C.; Weibe, L.I. (eds.). New York; Academic Press, Inc. 
(1976). 

From International conference on liquid scintillation science 
and technology; Banff, Alberta, Canada (14 Jun 1976). 

See CONF-760640— 


The combinations of the H-number and a coincidence t 
counter make possible the determination of the DPM of beta emit- 
ters by employing a single extrapolation. The method does have 
some limitations. It is not possible to start with highly quenched *H 
containing oe ie., R greater than 3.0. The method is probably 
accurate to within +-3 percent. Further work will be performed to 
extend this method to a series of beta emitting nuclides and to 
further define the accuracy. 


52590 Quench correction considerations in heterogenous systems. 
Noujaim, A.A.; Wiebe, L.L; Ediss, C. (Univ. of Alberta, Edmonton). 
pp 199-207 of In Liquid scintillation: science and technology. Nou- 
jaim, A.A.; Ediss, C.; Weibe, L.I. (eds.). New York; Academic Press, 
Inc. (1976). 

From International conference on liquid scintillation science 
and technology; Banff, Alberta, Canada (14 Jun 1976). 

See CONF-760640— 


The behavior of several commercial solubilizers (PCS, Rea- 
dysolv VI, Insta-Gel, and Aquasol) when quenched with an aqueous 
system was examined. The relationship between the ex stan- 
dard channels ratio (ESR) and the isotope channels (C/R) ratio was 
determined before and after phase change for both tritium and 
carbon-14. A comparison was also made between the response of 

uasi-logarithmic amplification and linear amplification operated in 
the summed or lesser pulse-height mode. Observed data revealed 
that neither the ESR nor C/R is a satisfactory method of Quench 
Correction after phase separation. It does not appear that the phase 
distribution of the tritium radioactivity has any drastic effects on the 
results observed. 


52591 Use of the liquid scintillation spectrometer in biolumines- 
cence analysis. Stanley, P.E. (Queen Elizabeth Hospital, Woodville, 
South Australia). pp 209-227 of In Liquid scintillation: science and 
technology. Noujaim, A.A.; Ediss, C.; Weibe, L.I. (eds.). New York; 
Academic Press, Inc. (1976). 

From International conference on liquid scintillation science 
and ee Banff, Alberta, Canada (14 Jun 1976). 

See CONF-760640— 


This review covers publications concerning analytical biolu- 
minescence which in the main have appeared between mid-1973 and 
mid-1976. Outlines of some new assays and techniques are given 
together with modifications of existing procedures. Comments are 
presented on the use of the — scintillation trometer and 
other equipment for measuring bioluminescence. New applications 
are detailed and discussed. 

52592 Standardization in liquid scintillation Bransome, 
E.D. Jr. (Medical Coll. of Georgia, Augusta). pp 291-294 of In 
Liquid scintillation: science and technology. Noujaim, A.A.; Ediss, 
C.; Weibe, L.I. (eds.). New York; Academic Press, Inc. (1976). 

From International conference on liquid scintillation science 
and ee Alberta, Canada (14 Jun 1976). 

See -760640— 


The author makes the following conclusions. The quenched 
series of sealed samples commercially available should seldom be 
used for anything but calibration of counting instruments. Sample 
homogeneity for the isotope being counted should be established, 
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with the caution that choneins amounts of the sample may also 
affect the relationship of the sample counting efficiency to the 
quench correction curve obtained from a set of standards. Low- 
energy radionuclides in heterogeneous systems are often not amena- 
ble to standardization. The effects of adsorption etc. on pulse height 
spectra are often unpredictable. Standards for quench correction 
curves should be as similar as possible to the unknown samples to be 
counted. If sample composition is unknown, or cannot be repro- 
duced for standards, the best tactic is if possible to resort to combus- 
tion in sample ——- Then standards which will approximate 
unknown samples can easily be devised. 


52593 Adsorption in liquid scintillation counting. Wigfield, D.C. 
(Carleton Univ., Ottawa). pp 295-298 of In Liquid scintillation: 
science and technology. Noujaim, A.A.; Ediss, C.; Weibe, L.I. (eds.). 
New York; Academic Press, Inc. (1976). 

From International conference on liquid scintillation science 
and technology; Banff, Alberta, Canada (14 Jun 1976). 

See CONF-760640—. 

Detection of adsorption, prediction of adsorption, and over- 
coming the adsorption problem are discussed. Two approaches to 
overcoming the adsorption problem are: to change the system in 
such a way as to eliminate adsorption of the radiochemical involved 
and to make use of the erroneous data obtained from the adsorbed 
radiochemical. (LK) 


52594 Tissue solubilization. Ferris, R. (Amersham/Searle Corp., 
Arlington Heights, IL). pp 309-312 of In Liquid scintillation: science 
and technology. Noujaim, A.A.; Ediss, C.; Weibe, L.I. (eds.). New 
York; Academic Press, Inc. (1976). 

From International conference on liquid scintillation science 
and technology; Banff, Alberta, Canada (14 Jun 1976). 

See CONF-760640—. 

The problem considered is that of finding or devising chemi- 
cal reagents and methods of application which will allow the solubi- 
lization or digestion of plant and animal tissues so that they can be 
successfully incorporated into liquid scintillation counting mixtures. 
Some examples of solubilizing agents and procedures for their use 
are given. (LK) 


52595 Chemil ence. Peng, C.T. (Univ. of California, San 
Francisco). pp 313-329 of In Liquid scintillation: science and tech- 
nology. Noujaim, A.A.; Ediss, C.; Weibe, L.I. (eds.). New York; 
Academic Press, Inc. (1976). 

From International conference on liquid scintillation science 
and technology; Banff, Alberta, Canada (14 Jun 1976). 

See CONF-760640—. 

Factors causing chemil ence in liquid scintillation 
system are briefly reviewed and means of avoiding and suppressing it 
are given. Evidence is Presented to implicate singlet oxygen as a 
causative agent in « ence 


52596 Liquid scintillation: science and technology. Noujaim, 
A.A.; Ediss, C.; Weibe, L.I. (eds.). New York; Academic Press, Inc. 
(1976). 362p. (CONF- 760640—). 
From International conference on liquid scintillation science 
and technology; Banff, Alberta, Canada (14 Jun 1976). 
Individual papers were abstracted and indexed for inclusion in 
ERDA Energy Research Abstracts. (LK) 


52597 Mechanisms of the liquid scintillation process. Horrocks, 
D.L. (Beckman Instruments Inc., Irvine, CA). pp 1-16 of In Liquid 
scintillation: science and technology. Noujaim, A.A.; Ediss, C.; 
Weibe, L.I. (eds.). New York; Academic Press, Inc. (1976). 

From International conference on liquid scintillation science 
and technology; Banff, Alberta, Canada (14 Jun 1976). 

See CONF-760640—. 

The interaction of ionizing radiation, primary excitation pro- 
cess, energy migration, energy transfer, quenching mechanisms, and 
scintillation efficiency are discussed. (LK) 


52598 Measurement by liquid scintillator of labelled compounds 
(7H or ‘“*C) dropped onto supports. Apelgot, S.; Duquesne, M. 
(Institut du Radium, Paris). pp 33-45 of In Liquid scintillation: 
science and technology. Noujaim, A.A.; Ediss, C.; Weibe, L.I. (eds.). 
New York; Academic Press, Inc. (1 976). 

From International conference on liquid scintillation science 
and technology; Banff, Alberta, Canada (14 Jun 1976). 

See CONF-760640—. 











Radioactive compounds dropped onto se are measured 


correctly, even if not extracted by liquid scintillator. Their dissolu- 
tion is not required, it suffices simply to have a contact between the 
B particles and the liquid scintillator. The difficulties encountered 
with paper support exist only in the case of *H (and not '*C) and are 
a consequence of the paper structure itself. These difficulties disap- 
pear when the papers are counted wet (and not dried) in a liquid 
scintillator containing dioxane. Under these conditions, the measur- 
ing efficiencies are not very different from those obtained with glass 
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fibers, or with a homogeneous phase; they no longer depend on the 
size of tritiated compound molecules. 


52599 Heterogeneous counting on filter support media. E.; 
Kohler, V.; Kelly, M.J. (Beckman Instruments Inc., Irvine, CA). pp 
47-68 of In Liquid scintillation: science and technology. Nowaim, 
A.A.; Ediss, C.; Weibe, L.I. (eds.). New York; Academic Press, Inc 
1976 
‘ ‘ From International conference on liquid scintillation science 
and emmys x Banff, Alberta, Canada (14 Jun 1976). 

760640—. 


Many investigators in the biomedical research area have used 
filter paper as the support for radioactive samples. This means that a 
heterogeneous counting of sample sometimes results. The count rate 
of a sample on a filter will be affected by posi degree of 
dryness, sample application procedure, the Gee of filter, and the 
type of cocktail used. Positioning of the filter (up or down) in the 
counting vial can cause a variation of 35% or more when coun! — 
tritiated samples on filter paper. Samples of varying degrees 0! 
dryness when added to the Contig cocktail can cause 
cible counts if handled rene; Count rates —ae CPM 
initially can become 10,000 CPM in 24 hours for *H-DNA (deoxyri- 
bonucleic acid) samples dried on standard cellulose acetate mem- 
brane filters. Data on cellulose nitrate filters show a similar trend. 
Sample application procedures in which the sam = is applied to the 
filter in a small spot or on a large amount of surface area can 
cause nonreproducible or very low counting rates. A tritiated DNA 
sample, when applied topically, gives a count rate of 4,000 CPM. 
When the ates is spread over the whole filter, 13,400 CPM are 
obtained with a sete better coefficient of variation (5% versus 
20%). Adding protein carrier (bovine serum albumin-BSA) to the 
sample to trap more of the tritiated DNA on the filter a 
filtration process causes a serious beta absorption problem. 
rates which are one-fourth the count rate applied to the filter are 
obtained on calibrated runs. Many of the problems encountered can 
be alleviated by a proper choice of filter and the use of a liquid 
scintillation cocktail which dissolves the filter. Filter-Solv has been 
used to dissolve cellulose nitrate filters and filters which are a 
combination of cellulose nitrate and cellulose acetate. Count rates 
obtained for these dissolved samples are very reproducible and 
highly efficient. 


52600 Liquid scintillation in medical diagnosis, Painter, K. 
(Colorado State Univ., Fort Collins). pp 69-78 of In Liquid scintilla- 
tion: science and technology. Noujaim, A.A.; Ediss, C.; Weibe, L.I. 
(eds.). New York; Academic Press, Inc. (1976). 

From International conference on liquid scintillation science 
and a ey, | Banff, Alberta, Canada (14 Jun 1976). 

See CONF-760640—. 


With the tremendous increase in the application of radioassay, 
particularly radioimmunoassay, in the clinical laboratory liquid scin- 
tillation counting became an indispensable tool in diagnostic medi- 
cine. Few publications, however, have concerned themselves with 
problem areas which occur with the method in the clinical laborato- 
ry. The purpose of this presentation is to summarize our 
with the liquid scintillation technique in the clinical situation. 


52601 Methy! salicylate as a medium for radioassay of **Ci using 
a liquid scintillation spectrometer. Wiebe, L.I.; Ediss, C. =< of 
Alberta, Edmonton). pp 95-102 of In Liquid scintillation: science 
technology. Noujaim, A.A.; Ediss, C.; Weibe, L.I. (eds.). New ¥ Yor 
Academic Press, Inc. (1976). ; 

From International conference on liquid scintillation science 
and nr Alberta, Canada (14 Jun 1976). 

760640—. 


Methyl salicylate (MS), a high refractive index liquid with 
wave-shifting properties, has been used as a Cherenkov radiation 
generating medium for the radioassay of **Cl by liquid scintillation 
(LS) spectrometer. Comparative experiments, using both a standard 
toluene-based LS fluor and toluene alone, for the measurement of 
*6Cl were undertaken. The methyl salicylate medium was found to 
tform at an intermediate counting efficienc “ye near that for the LS 
Geer. In the presence of moderate amounts of nitromethane, the MS 
was less susceptible to chemical quenching effects than either the 
fluor or toluene. Counting efficiencies for **Cl in MS, toluene and 
toluene fluor TT were 82.4, 28.4 and 100.3 t with a 
Picker Liquimat 220 LS spectrometer, and 91.6, 54.9 and 100.0 
percent with a Searle Mark III LS spectrometer. The addition of 
nitromethane (11.3 percent of final volume) reduced these efficien- 
cies to 50.5, 10.0 and 15.4 percent, and to 58.8, 12.4 and 19.0 percent, 
respectively. The data are discussed in relation to observed c 
in the pulse height spectra. Chemical quench correction by R 
and by SCR methods is reported 


52602 Some factors influencing external standardization. Stanley, 
P.E. (Queen Elizabeth Hospital, Woodville, South Australia). pp 
103-116 of In Liquid scintillation: science and technology. see 
wm .; Weibe, L.I. (eds.). New York; Academic Press, Inc. 
1976). 
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From International conference on liquid scintillation science 
and ochoony De, Alberta, Canada (14 Jun 1976). 
See -760640— 


A study has been made of some factors which affect the 
external standard ratio-efficiency curve for samples counted in a 
Searle Isocap 300 liquid scintillation spectrometer fitted with lesser 
pulse height analysis. The effect of changing the volume of a simple 
scintillation solution was investigated and it was shown that little 
difference occurs in the external standard ratio-efficiency curve 
when chemically and color quenched tritium and chemically 
quenched '*C-samples were studied whereas substantial differences 
were apparent for color quenched 'C-samples. In addition a study 
has shown that the tage standard deviation of the external 
standard ratio for bac und samples under a range of conditions is 
less than 0.75% while for samples containing high activity (10° 
DPM) the value rises as high as 2.8%. 


52603 Study of the sizes and distributions of colloidal water in 
water-emulsifier-toluene systems. Horrocks, D.L. (Beckman Instru- 
ments, Inc., Irvine, CA). pp 107-134 of In Liquid scintillation: 
science and technology. Noujaim, A.A.; Ediss, C.; Weibe, L.I. (eds.). 
New York; Academic Press, Inc. (1976). 

From International conference on liquid scintillation science 
and tochecten Dnt, Alberta, Canada (14 Jun 1976). 

See -760640— 


The number of applications of liquid scintillation counting to 
the measure of radionuclides in aqueous samples has increased at a 
very rapid rate over the last few years. In the majority of these 
applications, the aqueous samples are dispersed into liquid scintilla- 
tion solutions by the use of emulsifiers. The aqueous phase is 
dispersed as tiny micelles of much less than a few microns in size. 
The sizes, numbers, and distributions of these micelles could affect 
the real and apparent efficiency of the liquid scintillation processes. 
For very low energy radiations, the ability to even detect the 
radiations may be greatly dependent upon these properties of the 
colloidal systems. In this work several radionuclides with different 
modes of decay have been employed in an effort to gain insight into 
the nature of these emulsion systems. Two different emulsion sys- 
tems were studied because each showed certain characteristics 
which were important in the understanding of their applications to 
the problems of liquid scintillation counting. 


52604 External standard method of quench correction: advanced 
Laney, B.H. (Searle Analytic, Inc., Des Plaines, IL). pp 


135-152 of In Liquid scintillation: science and technology. Noujaim, 
ange C.; Weibe, L.I. (eds.). New York; Academic Press, Inc. 
From International conference on liquid scintillation science 
and armme, Banff, Alberta, Canada (14 Jun 1976). 
See CONF-760640—. 


The counting efficiency for a liquid scintillation sample varies 
with its composition. Impurities from solubilizers as well as the 
— itself typically quench the available energy, reducing both 
the pulse heights and the total number of detectable events. Count- 
ing efficiency as measured in a pulse height channel is therefore 
uncertain, particularly when assaying low-energy radionuclides or 
dual labeled samples. An external source of gamma radiation is 
frequently utilized to quantitate the degree of quenching. This is 
done by analyzing the additional pulse height spectrum created from 
Compton electrons, which are produced in the sample by the radi- 
ation from the ma source. The resulting data may then be used 
to correct for losses in pulse height and counting efficiency. The 
counts induced by the gamma source are usually measured in two 
pulse height channels and the ratio of the counts in these channels is 
used to —— quenc . This is called the external standard 
ratio (ESR). The fixed windows in these channels, however, limit 
the useful dynamic range of quench determination or may produce 
unacceptable statistical uncertainty in the estimated counting effi- 
ciencies of quenched samples. A new method of quench determina- 
tion based upon relative pulse height (RPH) is described. Applying 
this technique to the external standard Compton spectrum provides a 
means for quantitating quench in terms of RPH over a 30 to 1 
change with less than 1'/2% standard deviation. By recognizing the 
quantum characteristic of weak scintillations, accurate pulse height 
restoration can be extended to quenched samples containing low 
energy radionuclides such as *H and “C. Isotope energy, window 
settings, and true disintegration rate can be computed from the RPH 
quench value of unknown samples without empirical curves. 


52605 Liquid scintillation counting of novel radionuclides. 
Gibson, J.A.B. (AERE, Harwell, Eng.). pp 153-166 of In Liquid 
scintillation: science and technology. Noujaim, A.A.; Ediss, C.; 
Weibe, L.I. (eds.). New York; Academic Press, Inc. (1976). 

From International conference on liquid scintillation science 
and ae my Banff, Alberta, Canada (14 Jun 1976). 

See CONF-760640— 


The theoretical background of counting radionuclides in 
liquid scintillators is presented. The effects of quenching and finite 
scintillator size are briefly described and the theory is justified by an 
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experimental comparison between *Fe and *H in which all facets of 
the theory are important. Counting efficiencies for other nuclides 
decaying by 1 electron capture are calculated and com 

with efficiencies for the B emitters *H, '*C and **Cl. Also included 
are comments on the special problems associated with counting 
plutonium in biological materials. The essential conclusion is that in 
order to improve the technique and avoid unnecessary pitfalls it is 
necessary to have a sound understanding of the underlying theory of 
liquid scintillation counting. 


52606 Cerenkov counting and liquid scintillation counting for the 
determination of ‘*F. Abrams, D.N.; McQuarrie, S.A.; Ediss, C.; 
Wiebe, L.I. (Univ. of Alberta, Edmonton). pp 167-172 of In Liquid 
scintillation: science and technology. Noujaim, A.A.; Ediss, C.; 
Weibe, L.I. (eds.). New York; Academic Press, Inc. (1976). ; 

From International conference on liquid scintillation science 
and tensions Se Alberta, Canada (14 Jun 1976). 

See -760640-— 


The positron emitted (E/sub max/ 635 keV) upon radioactive 
decay of °F been used to measure '*F in liquid scintillator 
solutions which have low or high water capacity, and in hydrophilic 
and hydrophobic liquids which have different refractive indices. The 
influence of nitromethane, a chemical quenching agent, on counting 
efficiency in each of these liquids has been measured, and is dis- 
cussed on the basis of observed shifts in the pulse height spectra. The 
contribution of coincident Compton events arising from the annihila- 
tion gamma rays, to the overall counting efficiency, has been esti- 
mated using methyl salicylate as the counting medium. 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 50990, 52587, 52649 


52607 (AD-A—037197) Application of an electron beam to high 
density flows of Nz, O. and NO. Final report 1 Apr 74—30 Sep 75. 
Petrie, S.L. (Ohio State Univ. Research Foundation, Columbus 
(USA)). Dec 1976. Contracts F33615-74-C-3070;F33615-76-C-3112. 
90p. (OSURF—3890). NTIS, PC A05/MF AOl1. 

The electron beam fluorescence technique was investigated 
for measuring the vibrational temperatures and number densities of 
molecular nitrogen, nitric oxide, and molecular oxygen at densities 
up to those corresponding to a static pressure of 50 torr and a 
temperature of 300 K. Comparative tests were conducted in a static 
chamber and in an arc heated wind tunnel. 


(ORNL/TM—5728) Investigation of quantification of 
SIMS data: analysis of NBS and iron standards. Smith, D.H.; 
Christie, W.H. (Oak Ridge National Lab., Tenn. (USA)). Jun 1977. 
Contract W-7405-ENG-26. - Dep. NTIS, PC A06/MF AOl1. 
Thirteen NBS glass and five NBS iron standards have been 
analyzed by the ion microprobe mass analyzer (IMMA) in the 
authors’ laboratory. Data from all standards have been processed via 
a theoretical model and a pragmatic comparative approach (sensitiv- 
ity factor). Results from the two approaches are compared, and 
detailed charts and plots are presented to assist in interpretation and 
to serve as guides in future work. 


52609 Recent results in relaxation theory: non-stationary pro- 
cesses and effects. Blume, M. (Brookhaven National 
Lab., Upton, N.Y. (USA); State Univ. of New York, Stony Brook 
(USA)). J. Phys. (Paris), Collog.; No. 6, C6.61-C6.64(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

Theoretical results concerning line-shape in the presence of 
non-stationary perturbations, and of the polarization of radiation 
emitted by a nucleus influenced by time-dependent fields are briefly 
reviewed. 


52610 Comparison of relaxation studies by Moessbauer emission 
transmission and scattering experiments. Hartmann-Boutron, F. (Gre- 
noble-1 Univ., 38 (France)). J. Phys. (Paris), Collog.; No. 6, C6.71- 
C6.72(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

Published in abstract form only. 


52611 Analysis for chloride ion in high purity water and heavy 
water of pressurized reactors and cooling systems by ion selective 
electrode. Sekerka, I.; Lechner, J.F.; Harrison, L. (Canada Center for 
Inland Waters, Burlington, Ont.). J. Assoc. Off, Anal. Chem.; 60: No. 
3, baer i | 1977). 

A rapid, simple, sensitive, and reliable determination of parts 
per billion (ppB) levels of chloride ion is described for high purity 
water or heavy water of pressurized and high temperature reactors, 
steam generators, and cooling systems by mercurous chloride-mer- 
curic sulfide ion selective electrode. The method has been applied to 
heavy water samples of CANDU-type nuclear reactors as well as to 
the water of conventional steam generators. The manual method 
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consists of treating 100 ml aliquots of standard solutions and water 
samples with 1 ml 2M HNOs. A calibration curve is constructed 
from the millivolt readings obtained in the standard solutions, and 
chloride ion concentration of the samples is determined by compar- 
ing the mv reading of the sample with the calibration graph. The 
automated and computerized version provides all operatiors auto- 
matically, together with a direct printout of the concentration and 
indexing. The electrode displays near-Nernstian response for the 
range 0.05-3.500 ppM chloride and can be used for concentrations as 
low as 0.02 ppM. Comparative tests and coefficients of variation are 
highly satisfactory. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 50981 


52612 Centrifugal system for affinity chromatography with eluate 
monitoring. Shumate, S.E. II; Scott, C.D. (Oak Ridge National Lab., 
TN). Clin. Chem.; 22: No. 9, 1493-1496(Sep 1976). 

From 8. annual symposium on advanced analytic concepts for 
the clinical laboratoy; Oak Ridge, TN, USA (25 Mar 1976). 

A prototype centrifugal system has been developed that per- 
mits parallel photometric monitoring of eluate streams from a radial 
array of chromatographic columns. The modular rotor design con- 
sists of a discoidal center insert for eluent and sample apportionment, 
the chromatographic columns, and flow-through cuvettes--all 
mounted on an aluminum base plate. A common sample is intro- 
duced simultaneously to each column; a single eluent stream is used 
for all columns. The goal is to assay simultaneously for eight to 16 
serum proteins separated by affinity chromatography from a single 
sample. The system is here exemplified by the use of immunosor- 
bents (consisting of antibodies to human immunoglobulins covalently 
bound to alumina particles) to allow simultaneous determinations of 
IgG and IgM from a single human serum sample in less than 16 min. 


52613 (IS-M—97) Chemically based models to predict distribu- 
tion coefficients in the Pu(IV) and Np(IV) nitrate-TBP ems. Hoh, 
Y.C.; Bautista, R.G. (Ames Lab., Iowa (USA)). 1977. Contract W- 
7405-ENG-82. 25p. (CONF-770907—1). Dep. NTIS, PC A02/MF 
AOl. 

From International solvent extraction conference; Toronto, 
Canada (9 Sep 1977). 

Chemically based thermodynamic models to predict distribu- 
tion coefficients have been developed for the Pu(IV) and Np(IV) 
Nitrate—TBP systems. The predictive model equation makes use of 
the aqueous actinide nitrate complex stoichiometric stability constant 
expressed as its degree of formation, their extraction mechanism and 
the equilibrium constant for the extraction reaction. Sets of 
Laximinarayanan’s (1964) and Moskvin's (1970) equilibrium data on 
plutonium (IV) and neptunium (IV) nitrate systems, respectively, 
were used to apply to the model equations. Good agreements were 
obtained between the reported experimental data and the predictive 
values. 


52614 (IS-T—747) Predictive thermodynamic models for liquid— 
liquid extraction of single, binary and ternary lanthanides and actin- 
ides. Hoh, Y.C. (Ames Lab., Iowa (USA)). Mar 1977. Contract W- 
aaa 3 182p. Dep. NTIS, PC A09/MF AOl. 

esis. 

Chemically based thermodynamic models to predict the dis- 
tribution coefficients and the separation factors for the liquid—liquid 
extraction of lanthanides-organophosphorus compounds were devel- 
oped by assuming that the quotient of the activity coefficients of 
each species varies slightly with its concentrations, by using aqueous 
lanthanide or actinide complexes stoichiometric stability constants 
expressed as its degrees of formation, by making use of the extraction 
mechanism and the equilibrium constant for the extraction reaction. 
For a single component system, the thermodynamic model equations 
which predict the distribution coefficients, are dependent on the free 
organic concentration, the equilibrated ligand and hydrogen ion 
concentrations, the degree of formation, and on the extraction mech- 
anism. For a binary component system, the thermodynamic model 
equation which predicts the separation factors is the same for all 
cases. This aati caneion is dependent on the degrees of formation 
of each species in their binary system and can be used in a ternary 
component system to predict the separation factors for the solutes 
relative to each other. (LK) 


52615 Feedwater treatment. Brands, H.J. pp 105-113 of In Steam 
and heat. Duesseldorf, Germany, F.R.; VDI Verl. (1976). (In 
German) 

From VDI meeting steam and heat; Hannover, Germany, 
F.R. (3 - 5 May 1976). 

6 figs; 2 tabs. 

Energy facilities in industry are potential consumers of water. 
Hot-water circuits must be fed make-up water, steam losses in boiler 

lants must be restored by fresh water. Turbine condensers have a 

cos need for cooling water. The protection of boilers and heat 
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ecchangers, pipings and valves against deposits and corrosion re- 
quires careful treatment and conditioning of the auxiliary operational 
medium ‘water’ (orig.). 


New procedure for treatment of cooling tower make-up 
water by means of slow decarbonisation. von Hagel, G.; Berlenbach, 
N.; Klegraf, F. (Passavant-Werke Michelbacher Huette, Aarber, 
(Germany, F.R.)). VGB Kraftwerkstech.; 57: No. 1, 45-49(Jan 1977). 
(In German). 

6 figs.; 3 refs. 

This paper describes a procedure for slow decarbonisation of 
surface water, which leads to a practically non-lime slaking decar- 
bonate inspite of identical chemical dosing as with the procedure 
used hitherto (e.g. 'x-ators’). The basic principles of the procedure 
and its application on a large technical scale are explained. 


INORGANIC AND PHYSICAL CHEMISTRY 


52617 Formation of CrO.** in the reaction of Cr + 
aqueous acid solutions. Ilan, Y.A.; Czapski, G.; Ardon, M. (Hebrew 
Univ., Jerusalem). Isr. J. Chem.; 13: No. 1, 15-21(1975). 

The reduction rate of Cr** by e/sub was determined, ks 
= 1.7 x 10'°°M~'s~1. The reaction of Cr™ with O2 was studied, ke 
= 1.6 x 10° m™' s~. The spectrum of CrO**2 was obtained both 
with the pulse radiolysis method and by mixing Cr** with excess of 
O:. It was shown that CrO**2 decays slowly to yield HCrO™ 4. The 
results suggest that the reaction of Cr** with O2 is a two electron 
transfer process. 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 50591, 51587, 52607, 52637, 
52639, 52659, 52886, 53343 


52618 (AD-A—037149) Negative ions in CO. Final report. 
Fansler, T.D.; Colonna-Romano, L.M.; Varney, R.N. (Ballistic Re- 
search Labs., Aberdeen Proving Ground, Md. (USA)). Feb 1977. 
26p. (BRL—1963). NTIS, PC A03/MF AO1. 

Reaction rate coefficients for negative ions in carbon dioxide 
have been investigated in a drift tube by analysis of time-of-arrival 
spectra. Collisional detachment of electrons, clustering of the nega- 
tive atomic oxygen ion to carbon dioxide, collisional dissociation of 
the carbon trioxide ion, and electron dissociative attachment have 
been studied at low pressure and over an order of magnitude range 
of the ratio of electric field to neutral number density starting 
slightly above thermal. Changes of gas temperature have been 
shown to act to shift the reaction equilibrium in the same sense that 
changes in E/N do. (Author) 


52619 (AD-A—037162) Energy transfer of atmospher- 
ic interest. Final report 1 Jan 74—31 Dec 76. Slanger, T.G.; Black, 
G. (Stanford Research Inst., Menlo Park, Calif. (USA). Molecular 
Physics Center). 23 Feb 1977. Contract DAAG29-74-C-0003. 16p. 
(SRI-MP—77-15). NTIS, PC A02/MF AOI. 

Three main areas have been investigated ae the term of 
this contract: (1) The kinetics of the sources and sinks of O(1S) in the 
lower thermosphere have been studied. Measurements have been 
made of the temperature-dependent rate of the reaction O(1S) + 
O(3P) yields 20. The production of O(1S) in an oxygen atom system 
has been investigated, and comparisons have been made between the 
so-called Barth mechanism, in which O(1S) is produced from ground 
state atoms in a two-step process, and the one-s! mecha- 
nism. The temperature dependence of this O(1S) source term has 
been obtained. On the basis of atmospheric observations, the conclu- 
sion is drawn that a better correlation exists between measured 
oxygen atom concentration profiles and the laboratory data if the 
source of O(1S) in the slguajer is the Barth, rather than the 
Chapman, mechanism. (2) A determination of quenching rate coeffi- 
cients for the NO(B2 pl) state has been made, using a variety of 
collision partners. This state, the source of the NO B-band system, is 
important in combustion processes. (3) The first measurements of the 
product channels in O(1S) reactions have been carried out, using the 
five collision partners N2O, HzO, CO2, Oz, and NO. All the reactions 
& high yields of physical quenching, with only H2O and possibly 

20 having significant chemical reaction — 50% in the 
former case, and either 25% or 65% in the latter. Several of these 
reactions are of practical importance, and the behavior of a system 
having two alternatives for a physical quenching step O(3P) or 
O('D) is also interesting from a theoretical standpoint. (Author) 


52620 (AD-A—037179) Rare earth ion-host lattice interactions, 
14, Lanthanide pentaphosphates. Technical — Morrison, C.A.; 


Wortman, D.E.; Karayianis, N. (Harry Diam Labs., W: 
D.C. (USA)). Feb 1977. 40p. (HDL-TR—1779). NTIS, PC A03/MF 
AOl. 


See also AD-A—033884. 
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Previously reported spectra of the pentaphosphates of 
Nd(3+) and Eu(3+) are analyzed by diagonalizing a etrized C 
sub S (C sub 1h) Hamiltonian in free-ion involving the five and 
seven lowest J-multiplets, respectively, of each ion. By reassigning 
symmetries to the reported Eu levels according to predictions from 
scaled crystal field parameters, B sub km, that fit 28 Nd(3+) levels 
to 7.61 /cm, a fit of 10.43 /cm to 46 Eu(3+) levels is obtained. 
Predicted B sub km and energy levels for all the lanthanide penta- 
phosphates are then obtained. (Author) 


52621 (AD-A—037352) Determination of the excited state densi- 
ty distribution within 


a nonequilibrium, freely expanding argon arcjet 
plume. Final report, 1 Jul 74—1 Jan 76. Limbaugh, C.C. (Arnold 
Samy Development Center, Arnold Air Force Station, Tenn. 
(USA)). Mar 1977. 124p. (AEDC-TR—77-23). NTIS, PC A06/MF 


AOl. 
ed in cooperation with ARO, Inc., Tullahoma, Tenn., 
Rept. no. ARO-ETF-TR-76- 101. 

The distribution of the population densities of the excited 
states of argon was determined at two axial positions in the non- 
equilibrium, freely expanding plume of an argon d-c arcjet. Narrow- 
line absorption and concomitant radial inversion were used to obtain 
densities of the first four excited states of argon, which include the 
two metastable and two resonance states. Abel inversion of the 
absolute radiance measurements of emission from several spectral 
lines provided the number density of highly excited states, the 
excitation or electron temperature, and the electron number density. 
The distribution functions observed were decidedly nonequilibrium, 
with the first four excited states ranging from a factor of two to a 
factor of ten larger than that required for Saha equilibrium with free 
electron density. 


52622 (IS-T—764) Polarized electronic spectra for the crystals 
of three compounds, te- 


potassium 
traethylammonium hexabromodiplatinate(II), and tetra-j:-glycine-di- 
molybdenum (II) sulfate tetrahydrate. Peters, T.J. (Ames Lab., lowa 
pnp a 1977. Contract W-7405-ENG-82. 136p. Dep. NTIS, PC 
A F AOl. 


Thesis. 
The polarized absorption spectra for K2PtBr, . 2H20, 
[N(C2Hs)s}2PtBre, and Mox(O.CCH;NHs),(SO,)2 . 4H2O have been 


recorded at 300 and 15°K. In K2PtBr, . 2H2O the bands at 24,000 
and 27,000 cm™' in both a- and b-polarizations appear to be vibroni- 


cally induced. The energy spacing of the vibrational structure was 
noted to be somewhat higher at 180 cm™' than for the analogous 
structure of K2PtBry. The presence of a PtzBre* impurity gave rise 
to red sections, which evidently were due to the electron transfer, 
Pt(IV)/reverse arrow/Pt(II), occurring in c-polarization. Very weak 
spin-forbidden bands were observable in all three polarizations 
below 23,500 cm™*. In the crystal spectra of [N(C2Hs)s}:PteBre the 
transitions were defined with respect to the three molecular axes of 
the PtzBre?” ion. Excited states were assigned under the D2/sub h/ 
point group symmetry of the ion. The delocalization of the d 
electrons gave rise to strongly enhanced intensities for both spin- 
forbidden and spin-allowed d/reverse arrow/d transitions. The M/ 
reverse arrow/L charge-transfer transitions occur at lower energies 
in the case of PteBre* than in PtBrs*. These charge transfer 
transitions were found from the polarizations to originate from the 
terminal bromides. The crystal - gen of Mo(Oxcc NHs)«(SO4)2 
. 4H2O were recorded through the region 20,000 - 25,000 cm™'. The 
spectra at 15K revealed the vibrational structure in the two recorded 
Sam. The electronic transition observed in these spectra was 
‘orbidden under the local symmetry of D,/sub h/. 


52623 (IS-T—765) Single crystal electronic spectra for the com- 
pounds potassium potassium 
tetra-y and potassium  tetra-- 

ydrate. Fanwick, P.E. (Ames Lab., 


5 h 
Iowa (USA)). Jun 1977. Contract EY-76-C-06-1830. 135p. Dep. 
NTIS, PC A07/MF AO1. 


The polarized electronic absorption spectra for single crystals 
of potassium octachlorodimolybdate (II-dihydrate, potassium tetra- 
p-sulfatodimolybdate (II)-dihydrate and potassium tetra-j.-sulfatodi- 
molybdate (II,IIT)-3.5 hydrate have been obtained at room and liquid 
helium temperatures. 


52624 age og reg ae 

fraction analysis to TiH/ x/—KCIO, pyrotechnic system. 
Sullenger, D.B.; Eckstein, R.R.; Carlson, R.S. (Mound Lab., Miamis- 
burg, Ohio (USA)). 14 Jun 1977. Contract EY-76-C-04-0053. 22p. 
Dep. NTIS, PC A02/MF AOI. 

Powder X-ray diffraction techniques were extensively applied 
in a pyrotechnic materials development project involving the TiH/ 
sub x/-KCIO, system. They were utilized in the evaluation of locally 
synthesized TiH/sub x/ materials to assist in evolving the best 
method for ing such hydride materials. Once that method was 
fixed, X-ray di made a contribution toward material specifi- 
cation for the project in that it afforded baseline data for TiH/sub x/ 


* method, J 


ERA VOL. 2, NO. 21 


and KCIO, starting materials, and especially in the determination 
and detailed characterization of the p' present in their various 
blends. Such methods concurrently afforded routine support for 
other project teams investigating container and bridgewire corrosion 
phenomena, material and device handling and storage factors, alter- 
native milling and blending effects, particle size classification conse- 
quences, reaction product identification, etc. A 12-kW rotating 
anode X-ray generator was used to good advantage in the effort. It 
yielded adequate diffraction photographic exposures from tiny speci- 
mens in a few minutes time, and thus, made practicable some 
investigations which otherwise would not have been possible. Aside 
from the immediately practical support provided for the project a 
reference pattern was obtained for the nonstoichiometric fluorite- 
structured y-TiH2-y phase which proved superior to any found in 
the literature. Also a quality lattice parameter as a function of 
stoichiometry curve was deduced from the repeated phase analyses. 
Detection limits of minor amounts of various substances often en- 
countered in the course of the project were also assessed. 


52625 Moessbauer spectroscopy and magnetochemistry of metal- 
loporphyrins. Hambright, P. (Howard Univ., Washington, DC); 
Bearden, A.J. pp 539-553 of In Porphyrins and metalloporphyrins. 
Smith, K.M. (ed.). Amsterdam; Elsevier Scientific Publishing Co. 
(1975). 

Moessbauer spectroscopy was used to determine the values of 
the nuclear isomer shift and the nuclear quadrupole interaction 
coupling constant of high-spin iron-porphyrins for comparison with 
results of modern quantum mechanical analytical methods for the 
iron-porphyrin structure. (JRD) 


52626 New interpretation of the fundamental exciton region in 
LiF. Piacentini, M. (Ames Lab., IA). Solid State Commun.; 17: No. 6, 
697-700(1975). 

LiF optical data between 12 and 15 eV were reanalyzed. It is 
shown that the conductivity spectrum can be fitted using effective 
mass theory for excitons with asymmetric Lorentzian lineshapes. 
The band gap is about 14.5 eV. The determination of the effective 
— is not accurate enough to give the short-range correction to 
the kydrogenic energy for the n = | state. 


52627 Fluoroboric acid and its hydroxy derivatives: solubility and 
spectroscopy. Maya, L. (Oak Ridge National Lab., TN). J. Inorg. 
Nucl. Chem.; 39: 225-231(1977). 

The composition of fluoroboric acid and its hydroxy deriva- 
tives are described within the H;OBF,-HBO2-H20 system. Solubility 
isotherms at 25 and 65°C were determined. Boric acid is the equilib- 
rium solid phase at high water concentrations while metaboric acid 
is the solid phase at low water concentrations. Dihydroxyfluoroboric 
acid is a metastable species at 25° that disproportionates into 
HsOBF;OH and HBO:. Trihydroxyfluoroboric acid does not exist in 
the pure state. NMR, IR and Raman _ spectra for 
dihydroxyfluoroboric acid, boron trifluoride dihydrate and interme- 
diate compositions were obtained. The fundamental vibrations in the 
Raman spectrum of BF3.2H2O (HsOBF;OH) are almost identical to 
those of an aqueous solution of NaBF;OH. Dihydroxyfluoroboric 
acid appears to be a tetrahedral molecule. Fluorine as well as boron 
exchange processes take place at ambient temperature in mixtures of 
fluoroboric acid and its hydroxy derivatives. 


52628 Potential energy barriers for halogen six-center reactions: 

valence-bond predictions. Thompson, D.L.; Suzukawa, 
H.H. Jr. (Los Alamos Scientific Lab., NM). J. Am. Chem. Soc.; 99: 
No. 11, 3614-3616(25 May 1977). 

An approximate, semiempirical valence-bond formulation is 
employed to compute potential energy surface reaction barriers for 
six-center reactions involving the halogens (Fs, Cle, Bre, Is) and 
hydrogen (Hs). The method is based on approximations comparable 
to those in the London—Eyring—Polanyi—Sato (LEPS) formula- 
tion. The surfaces are not adjusted using data for the systems treated, 
but are computed using values that have been used in 
studies of other systems. predicted energy barriers are in qualita- 
tive accord with existing experimental results for related systems. 


52629 (SAND—77-6010) Charge distribution in ions and the 
lattice constant of rubidium bromide according to the statistical 
ensen, H. Translated from Z. Phys.; 77: 722-745(Jun 1977). 
38p. Dep. NTIS, PC A03/MF AO1. 

The Fermi statistical method of treating atomic electron 
clouds as a Pauli-Fermi gas, just as in the previous note by Lenz, is 
handled as a problem of variations; using the Ritz approximation 
method the Seam distribution in positive and negative ions is 
determined, the nature of polar molecule binding is studied, and the 
lattice er of _ —- is —— as a function of lattice 
spacing. In partic for r in a first approximation, neglecting 
polarization, a lattice constant delta = 3.8 A is found as to 
the experimental value delta = 3.42 A. If polarization is into 
account, the theoretical value will presumably be reduced. No 
arbitrary semi-empirical constants are used. 
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52630 Rate constants for the reactions of hydrogen atoms with 
some silanes and germanes. Austin, E.R.; Lampe, F.W. (Pennsylvania 
State Univ., University Park). J. Phys. Chem.; 81: No. 12, 1134- 
1138(16 Jun 1977). 

Rate constants for the reactions of H atoms, formed by 
mercury photosensitization of He-substrate mixtures at 32°C, with 
(CHs/sub n/SiH/sub 4-n/ and (C:Hs)/sub n/SiH/sub 4-n/ for n = 
0, 1, 2, 3; with (CHs)/sub n/SiD/sub 4-n/ for n = 0, 1; and with 
SieHe, SizDe, GeH,, and GezHe have been determined in experiments 
involving the competitive reaction of H atoms with C,H, and i- 
CsHs. Activation energies, estimated from these rate constants, have 
been combined with thermochemical data by means of a bond- 
energy-bond-order (BEBO) method of calculation to yield a consis- 
tent set of dissociation energies for Si—H bonds in the R/sub n/SiH/ 
sub 4-n/ series of silanes for n = 0, 1, 2, 3. 


52631 Neutron diffraction study of [Et,N]* [Cr2(CO):0(u2-EDT: 
a [M2(CO),0(u2-H)]” monoanion with a pseudo D/sub 4h/ nonhydro- 
gen geometry together with a disordered, bent symmetric metal— 
hydrogen—metal bond. Roziere, J. (Argonne National Lab., IL); 
Williams, J.M.; Stewart, R.P. Jr.; Petersen, J.L.; Dahl, L.F. J. Am. 
Chem. Soc.; 99: No. 13, 4497-4499(22 Jun 1977). 

The results of a single-crystal neutron diffraction study of the 
chromium-hydrogen-chromium bond in [EtsN]* [Cre(CO):0(y2-H)]- 
was reported. The Cr-H-Cr bond in the [Cr2(CO);0(j2-H)]” monoan- 
ion of the tetraethylammonium salt was found to be non-linear with 
the bridging hydrogen atom randomly disordered between two 
centrosymmetrically related sites each equidistant from the two 
chromium atoms and displaced ca. 0.3 A from the crystallographic 
center of symmetry. (DDA) 


ISOTOPE EFFECTS 


52632 (IS-M—95) Isotope effects in electrotransport of H and D 
in V, Nb and Ta. Peterson, D.T.; Jensen, C.L. (Ames Lab., Iowa 
(USA)). 1977. Contract W-7405-ENG-82. 7p. (CONF-770613—1). 
Dep. NTIS, PC A02/MF AO1. 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

© measurements of isotope effects on the properties of 

hydrogen and deuterium in metals are important in evaluating var- 
ious models for these systems. Some new techniques have been 
—— to allow more accurate determination of the isotope 
effects. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


52633 (AD-A—038118) Deuterium exchange at terminal boron- 
hydrogen bonds catalyzed by certain transition metal complexes. A 
qualitative study of selectivity and mechanism. Technical report. Hoel, 
E.L.; Talebinasab-Savari, M.; Hawthorne, M.F. (California Univ., 
Los — (USA). Dept. of Chemistry). 15 Mar 1977. Contract 
N00014-76-C-0390. 71p. NTIS, PC A04/MF AO1. 

A wide variety of substrates, including carboranes, metallo- 
carboranes, and boron hydrides, were found to undergo catalytic 
isotopic exchange of terminal npdoogne with deuterium gas in the 
presence of various transition metal complexes. A mechanism is 
postulated which rationalizes the varied results and which involves 
oxidative addition of boron-hydrogen bonds to catalytic species. 


52634 (AD-D—003324) Hydrogen isotope separation. Clark, 
M.D.; Manuccia, T.J. (Environmental Protection Agency, Denver, 
Colo. (USA)). 22 Oct 1976. 12p. NTIS, PC A02/MF AO1. 

This patent application describes a method of separating 
isotopes of hydrogen which comprises subjecting a mixture of nitro- 
gen and isotopes of hydrogen in a Nz—Nz2 mole ratio from 1:4 to 
10:1 to a glow electrical discharge from 10 to the -3 to 10 eV per 
reactant molecules at a temperature from 50°K to 200°K and at a 
pressure of at least 0.3 Torr. This is achieved by the gas-phase 
chemical reactions of a mixture of the two hydrogen isotopes with 
nitrogen under the nonequilibrium conditions present in a low- 
Goadiitelttemaaetiem, glow electrical discharge whereby the 
lighter hydrogen isotope reacts preferentially with nitrogen when 
compared to the heavier isotope. 


52635 (ANL—76-92) Multicomponent isotopic separation and 
recirculation analysis. Misra, B.; Maroni, V.A. (Argonne National 
Lab., Ill. (USA)). Jan 1976. Contract W-31-109-ENG-38. 46p. Dep. 
NTIS, PC A04/MF AO1. 

A digital computer program for design of multicomponent 
distillation columns has been developed based on an exact method of 
solution of the governing equations. Although this computer pro- 
gram was developed for enrichment of the spent fuels from presently 
conceived tokamak-type fusion power reactors by cryogenic distilla- 
tion, the program can be used for the design of any multicomponent 
distillation column, provided, of course, the necessary thermody- 
namic and phase equilibrium data are available. To prove the versa- 
tility of the computer program, parametric investigations to study 
the effect of design and operating variables on the composition of 
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the product streams was carried out for the case of ee 
hydrogen isotopes. The computer program is very efficient; a 
number of parametric investigations can be carried out with limited 
resources. The program does, however, require a fairly large com- 
puter storage space (approximately 250 K bytes). 


ORGANIC CHEMISTRY 
REFER ALSO TO CITATION(S) 50883 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 50566, 51129, 51143, 52631 


52636 (IS-T—758) Interactions of hydrogen with ethylene and 
ethane on iridium. Mahaffy, P.R. (Ames Lab., Iowa (USA)). Jun 
1977. Contract W-7405-ENG-82. 99p. Dep. NTIS, PC A05/MF 
A0l. 

Thesis. 

In an effort to determine the details of reaction mechanisms, 
kinetic parameters are obtained for the following two catalytic 
reactions, C2H, + He yields CzHs and C2He + He yields 2 CHs. The 
first reaction is carried out, for the most part, under reaction 
conditions (e.g. 110-200 K) which prevent complications caused by a 
side reaction, the surface dehydrogenation of pe eter ethylene. The 
second reaction is carried out at somewhat higher temperatures (80 
to 200°C). Both reactions are studied in the pressure range 0.5 to 
1000 sz. Extensive isotope labeling experiments are also carried out, 
which together with the kinetic measurements support in a self- 
consistent way the following mechanisms of hydrogen addition. The 
adsorbed species C2Hs(a) and H(a) are found to be intermediates in 
both the hydrogenation and hydrogenolysis reactions. In the case of 
the hydrogenation reaction, the rate limiting step is found to be the 
irreversible addition of an adsorbed hydrogen atom to an adsorbed 
ethylene molecule to produce C2Hs(a) which is further hydrogenat- 
ed te produce ethane. The hydrogenolysis occurs by dissociative 
adsorption of ethane to produce C,Hs(a) and H(a). In this case the 
final kinetically significant elementary step is the reaction of an 
adsorbed hydrogen atom with one of the methyl hydrogen atoms of 
C2Hs(a), which produces a —— molecule and is accompanied 
by the breaking of the carbon m bond. Other processes which 
are kinetically significant for the hydrogenolysis reaction include 
slow (the sticking coefficient approximately 10~*) ethane adsorption, 
slow ethane desorption (by reaction of C,Hs(a) with H(a)), the 
reversible dehydrogenation of C2Hs(a) to produce C,H,(a) and com- 
petition of hydrogen for the surface sites on which the hydrocarbon 
species are adsorbed. 


52637 (SAND—77-0399) Characteristics of 

on Agfa 10E75 plates and processed in D6X developer. ——S GS.; 
Robertson, C.E. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 
1977. Contract EY-76-C-04-0789. 15p. Dep. NTIS, PC A02/MF 
AOl. 


This study evaluates the results obtained by using a new 
developer (D6X) to produce certain types of ——- on Agfa- 
Gevaert 10E75 plates. D6X developer when to produce a 
gamma of one on 10E75 plates, can produce amplitude holograms 
with 65 percent of the diffraction efficienc y (eta) of D-19 with a 
superior signal-to-noise ratio (S/N). The D6X amplitude holograms 
are comparable in eta and S/N to D-19 plates recorded with hi. 
reference-to-object beam ratios; 1.3 percent efficiency with an S/N 
of 80 was obtained. The D6X oxy plates need only one-half 
the exposure energy = of D-19 for amplitude hol but 
the exposure latitude is 30 percent larger. For holograms bleached in 
cupric bromide, the D6X produced lower eta but had a greatly 
superior S/N compared to normal bleached D-19 plates. The effect 
of D6X was comparable to hardening the emulsion in Kodak SH-5 
before development in D-19. Bleached efficiencies of 7.4 t 
with an S/N of 70 were obtained. D6X can produce bleached 
oe with eta equal to or greater than 3 percent and an S/N 
equal to or — than 70 over an exposure range of two orders of 
magnitude. 5 figures. 


52638 (UCID—17412(Rev.1)) How to estimate the solubility of 
an insoluble : 1,3,5-triamino-2,4,6-trinitrobenzene (TATB). 
Selig, W. (California Univ., Livermore (USA). Lawrence Livermore 
Swag | 1977. Contract W-7405-ENG-48. 8p. (CONF-770614—1). 
Dep. NTIS, PC A02/MF AOl1. 

From 8. propellant characterization working — meeting; 
om Springs, Colorado, United States of America (USA) (7 Jun 


A simple method for estimating the solubility of TATB in 
various solvents is presented. We consider it unlikely that a solvent 
will be found in whigh TATB is more soluble than 0.1 percent (w/ 
v). Exceptions are the so-called superacids in which the solubility of 
TATB exceeds 20 percent (w/v). 
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52639 Conduction state energy of excess electrons in condensed 
media. Liquid methane, ethane, and argon, and glassy matrices. Noda, 
S. ng State Univ., Detroit); Kevan, L.; Fueki, K. J. Phys. 
Chein.; 79: No. 26, 2866-2874(1975). 
of the conduction electron 
in liqui has been measured, and the 
theoretical model of Springett, Jortner, and Cohen (SJC) for the 
temperature dependence of Vo is shown to apply to liquid alkanes as 
well as rare gases. Criteria for electron localization in liquid rare 
gases, molecular gases, and alkanes are critically discussed. The SJC 
criterion for electron localization in liquid rare gases is shown not be 
extendable to liquid alkanes or to molecular gases. In alkanes it is 
assumed that transient localization arises from rotational and transla- 
tional fluctuations leading to cavities of molecular size. Then consid- 
eration of the kinetic and electronic polarization energies with a 
cavity radius given by Wigner-Seitz radius leads to a new localiza- 
tion criterion that seems generally applicable to alkane systems. 
Electrons in molecular gases probably move as molecular anions so 
neither of the above criteria apply to them. An empirical relation 
between the electron mobility and Vo is found that seems valid for 
all alkanes at room temperature for both localized and quasi-free 
electron states. Values of Vo for polar and nonpolar glassy matrices 
at 77°K are derived from experimental data by two independent 
methods. It is found that Vo becomes more positive as the glassy 
matrix polarity decreases. 


52640 Effect of temperature and light on the carbon-13 nuclear 
of selectively enriched 


magnetic resonance spectra Icorrinoids, i 
with carbon-13. Hogenkamp, H.P.C.; Vergamini, P.J.; Matwiyoff, 
N.A. (Los Alamos Scientifte Lab., NM). J. Chem. Soc. (London), 
Dalton Trans.; 2628-2633(1975). 

13C NMR spectra of aqueous (D2O) solutions of methyl-, 
ethyl-, and adenoxyl-cobalamin, and methylaquocobinamide, selec- 
tively enriched with carbon-13 in the alkyl ligands attached to cobalt 
have been recorded at 25.2 MHz and over the temperature range 5- 
90°C. The methyl resonances of ['C]methylcobalamin and 
SP sarees as well as the methylene resonances of 
1.2-"C,]ethylcobalamin and [5’-'*C]adenosylcobalamin, exhibit 
small upfield shifts with increasing temperature. These small differ- 
ences in chemical shift can best be accounted for by invoking a 
temperature-dependent conformational change involving substi- 
tuents on the corrin ring, rather than a c e in the co-ordination 
number of cobalt. '"*C NMR spectroscopy also been used to 
study homolytic cleavage of the carbon-cobalt bond of the alkylco- 
balamins. Ethylcobalamin undergoes thermal decomposition even at 
60°C, while methyl- and adenosyl-cobalamin are stable in aqueous 
solution at 94°C for periods of up to 5 h. Methylcobalamin is very 
resistant to photolytic cleavage in the absence of oxygen, whereas 
ethyl- and adenosyl-cobalamin are photolyzed to cob(II)alamin 
under the same conditions. 


52641 Multiplet splittings in the photoelectron spectra of organic 
radicals: trimethylenemethane. Yarkony, D.R.; Schaefer, H.F. III. 
(Univ. of California, Berkeley). Chem. Phys. Lett.; 35: No. 3, 291- 
293(15 Sep 1975). 

Open shell self-consistent-field theory has been applied to 
systems arising from the photoionization of organic radicals. Specifi- 
cally, the multiplet splittings of the ...la‘:le”? electron configuration 
of C(CHz2)* s have been investigated both analytically and numerical- 
ly. These exchange splittings are found to be quite large and should 
definitely be considered in the interpretation of the photoelectron 
spectra of organic radicals. 


52642 Naturally occurring nitrostable compounds. I. Secondary 
amines in foodstuffs. we G.M..; Lijinsky, W. (Oak Ridge National 
Lab., TN). J. Agric. Food Chem.; 24: No. 3, 550-553(1976). 

A procedure is described for the analysis of naturally occur- 
ring secondary amines. Identification of tosylamide derivatives by 
gas liquid chromotography-man spectrometry is carried out after 
steam distillation and cleanup. Morpholine and dimethylamine are 
ubiquitous. Piperidine and pyrrolidine are found in plant-derived 
material. Other amines are found in smaller quantities. 


52643 Conjugated circuits and resonance energies of benzenoid 
hydrocarbons. Randic, M. (Tufts Univ., Medford, MA). Chem. Phys. 
Lett.; 38: No. 1, 68-70(15 Feb 1976). 

A concept of conjugated circuits contained in Kekule forms 
of benzenoid hydrocarbons is considered. Circuits of size (4n + 2) in 
which CC single and double bonds formally alternate are enumer- 


ated and serve as the basis for the characterization of a given system. ° 


Resonance energies of benzenoid systems are given by contributions 
of conjugated circuits of different size. The scheme permits the 
expression of resonance energies of different molecules in terms of 
selected reference compounds, such as linear acenes. The approach 
is illustrated on a dozen benzenoid hydrocarbons the calculated 
resonance energies are on average within 0.05 eV of the values 
obtained by SCF MO calculations. 
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52644 Concerted non-least-motion pathway for the singlet methy- 
lene insertion reaction CH2('A;) + He yields CH,. Bauschlicher, 
C.W. Jr.; Haber, K.; Schaefer, H.F. III; Bender, C.F. (Univ. of 
California, Berkeley). J. Am. Chem. Soc.: 99: No. 11, 3610-3614(25 
May 1977). . , , 
The least-motion insertion reaction of singlet methylene into 
molecular hydrogen is forbidden in the sense of Woodward and 
Hoffmann and has been predicted to involve a barrier height of 
proximately 27 kcal/mol. Here ab initio electronic structure 
theory has been applied to the non-least-motion features of the same 
potential energy surface. A double zeta basis set of contracted 
Gaussian functions was used in conjunction with moderately large 
(2120 configurations) configuration interaction (CI) techniques. For 
an initial C/sub s/ point group approach theory predicts no barrir or 
activation energy at all. This result is illustrated with the aid of 
contour maps showing several cuts through the potential energy 
hypersurface. It is also noted that the single determinant self-consis- 
tent field (SCF) method does not properly describe several of the 
main features of this concerted non-least-motion pathway. 


52645 Templated syntheses of cyclic acetylacetone hosts, their 
affinities for divalent ions, and an example of a slow proton transfer 
from Enol to hydroxide ion. Alberts, A.H.; Cram, D.J. (Univ. of 
California, Los Angeles). J. Am. Chem. Soc.; 99: No. 11, 3880- 
3882(25 May 1977). 

The first B-diketone-templated synthesis of macrocycles from 
acetylacetone is reported. The effects of gathering and orienting the 
units on their affinities for ten different metal dianions are discussed; 
and a surprisingly slow proton transfer from C-OH to OH™ is noted. 
(auth) 


52646 Mass spectrometer study of evaporation of a-amino acids. 
Gaffney, J.S.; Pierce, R.C.; Friedman, L. (Brookhaven National 
mt Upton, NY). J. Am. Chem. Soc.; 99: No. 13, 4293-4298(22 Jun 
1977). 

The NH,* proton transfer mass spectra of 19 a-amino acids 
have been obtained by evaporation of 5—8-nmol samples from a 
rapidly heated Teflon surface. The protonated amino acid parents 
are observed in all samples and serve as the base in all spectra 
but two. Time evolutions of fragment ions are coincident with those 
of the protonated parent in nearly all cases, indicating that deamina- 
tion, dehydration, and loss of formic acid occur predominantly in the 
gas phase. Analyses of the rates of sublimation yield activation 
energies for sublimation ranging from 12 to 34 kcal/mole. Vapor 
pressures for the amino acids at the experimentally observed thresh- 
old temperatures for sublimation were estimated from the time 
evolutions of protonated parent ions. Enthalpies of sublimation de- 
rived from activation energies for rates of sublimation are used with 
liteature values of heats of solution to calculate heats of aqueous 
solvation of the a-amino acids. 


52647 Electron spin exchange in rigid biradicals. Metzner, E.K.; 
Libertini, L.J.; Calvin, M. (Univ. of California, Berkeley). J. Am. 
Chem. Soc.; 99: No. 13, 4500-4502(22 Jun 1977). 

tion is reported for six nitroxyl biradicals in which the 
extent of conformational change is strongly limited by the rigidity of 
the structure connecting the radical groups. S resonances were 
observed for all biradicals and were used to calculate the 
exchange energy 0) from the separation AH between the strongest S 
resonance and the center of the spectrum: J = AH-a?/AH where a is 
the peer splitting due to nitroxyl nitrogen. Values of J ranging 
from 6 to 172 G were determined. The solvent effects on the 
——- energy was reported for hexane, xylene, acetone, DMSO, 
chloroform, and methanol. (DDA) 


ISOTOPE EFFECTS 


52648 (AD-A—034937) Dioxetane chemilumi The 
effect of deuterium substitution on the thermal decomposition of trans- 
3,4-diphenyl-1,2-dioxetane. Technical report. Koo, J.; Schuster, G.B. 
(Illinois Univ., Urbana (USA). oo Adams Lab.). 15 Jan 1977. 
Contract N00014-76-C-0745. 30p. S, PC A03/MF AOl1. 

Trans-Diphenyl-1,2-dioxetane was prepared by cyclization of 
the corresponding beta-bromohydroperoxide. Thermal decomposi- 
tion of this compound proceeds with an activation energy of 23 + 
or - 1.6 kcal/mol to yield benzaldehyde 10 + or - 2% of” which was 
in an excited triplet state. The effects of replacement of a dioxetane 
ring proton with a deuterium were investigated. No detectable 
partitioning between electronically excited protio and deutero ben- 
zaldehyde was detected. The secondary deuterium isotope effect on 
the rate of thermal decomposition of this dioxetane was found to be 
1.01 + or - .02. That the absence of an isotope effect is consistent 
re — a stepwise decomposition for 1,2-dioxetanes is suggested. 

uthor 


52649 Sequential deuterium exchange reactions of protonated 
benzenes with D,O in the gas phase by ion cyclotron resonance 
re. Freiser, B.S.; Woodin, R.L.; Beauchamp, J.L. (Califor- 
nia Inst. of Tech., Pasadena). J. Am. Chem. Soc.; 97: 6893-6894(1975). 
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? The preliminary report of a novel deuterium exchange reac- 

tion of D2O with halo and alkyl substituted benzenes observed using 
ICR spectroscopy is presented. The data are used to determine the 
amount of deuteration and the kinetic parameters describing the 
exchange process. The tabulation of data for sixteen compounds 
includes number of exchanges, relative rate of first exchange, and 
site of protonation. (DDA) 


52650 Purine N-oxides, LXII. 2,4-dioxopyrido[2,3-d]pyrimidine 
N-oxides. Lee, T.C.; Salemnick, G. (Memorial Sloan-Kettering 
Cancer Center, New York). J. Org. Chem.; 40: No. 24, 3608- 
3610(1975). . 

- _A series of ring analogs of 3-hydroxyxanthines have been 
investigated to determine the structural features of the ring system 
which permits the facile SN1’ reaction and the pertinence of this 
reaction to oncogenicity. The structure of each compound was 
confirmed by its NMR spectra. Initial studies indicated that esters of 
rings systems with electron-rich m7 systems are more likely to under- 
go an elimination reaction. (BLM) 


ELECTROCHEMISTRY 
REFER ALSO TO CITATION(S) 52116 


52651 (AD-A—035103) A study of the entropic and electrolyte 
effects in electron transfer reactions. Technical report. Waisman, E.; 
Worry, G.; Marcus, R.A. (Illinois Univ., Urbana (USA). Dept. of 
Chemistry). Jan 1977. Contract N00014-75-C-0942. 38p. (TR—5). 
NTIS, PC A03/MF AO1. 

The entropy of activation delta S$ for electron transfer reac- 
tions occurring in concentrated electrolyte solutions is calculated, 
taking into account the electrostatic and electronic contributions. By 
applying the mean — and exponential approximations to treat 
a simple model of electrolytes (hard charged spheres in a dielectric 
continuum), the pair distribution function is calculated. These ap- 
proximations are also used to calculate the electrolyte reorganization 
term, since both quantities contribute to the electrostatic part of 
delta S. Numerical application is made to the ferrous-ferric exchange 
reaction in 0.55 M HC1Q,. Results of a preliminary electron tunnel- 
ing calculation for the electron transfer are included. Reasonable 
agreement between observed and calculated delta S is obtained. 
(Author) 


52652 Electrochemical Society Spring meeting. Extended ab- 
stracts. Princeton, NJ; Electrochemical Society (1977). 1027p. 
(CONF-77053 1—(Absts.)). 

From — of the Electrochemical Society; Philadelphia, 
Pennsylvania, United States of America (USA) (8 May 1977). 

“Extended abstracts” for the Spring Meeting of the Electro- 
chemical Society in Philadelphia, Pennsylvania, May 8—13, 1977, 
are presented for the following divisions: Battery, Corrosion, Dielec- 
trics and Insulation, Electronics, Electrothermics and Metallurgy, 
Energy Technology Group, Industrial Electrolytic, Organic and 
Biological Electrochemistry, and Physical Electrochemistry. (RWR) 


PHOTOCHEMISTRY 


52653 Laser flash photolysis of aqueous tryptophan. Bryant, 
F.D.; Santus, R.; Grossweiner, L.I. (Illinois Inst. of Tech., Chicago). 
J. Phys. Chem.; 79: No. 25, 2711-2716(1975). 

Laser flash photolysis of aqueous tryptophan at 265 nm 
generates the neutral radical product of indole ring N-H bond 
a (lambda/sub max/ 510 nm, 1800 M~' cm~4 330 nm, 3100 

1 cm™'), the triplet state (lambda/sub max/ 460 nm), and the 
hydrated electron as initial products. The photoionization quantum 
yields for tryptophan, 1-methyltryptophan, tyrosine, and glycine- 
tryptophan peptides have been determined using ferrocyanide as the 
reference system. The electron and aromatic radical decay by a 
previously unreported first-order back reaction of 0.80-usec half- 
time, leading to residual yields of the separated products after 
several microseconds significantly smaller than the photoionization 
yield. The kinetics results are consistent with the formation of a 
loose complex between the hydrated electron and the radical in 
which recombination competes with separation. The implications of 
this process for = hy! residue destruction in proteins are consid- 
ered. A comparable first-order electron decay stage was observed 
with tryptophan derivatives, tyrosine, I~, and Fe(CN)s* 


52654 Flash photolysis ESR study of photosystem II signal II/ 
sub vf/, the ph donor to P-680*. Warden, J.T. (Rensselaer 
Polytechnic Inst., Troy, NY); Blankenship, R.E.; Sauer, K. Biochim. 
Biophys. Acta; 423: 462-478(1976). 

In flash-illuminated, oxygen-evolving spinach chloroplasts 
and green algae, a free radical transient has been observed with 
spectral parameters similar to those of Signal II (g = 2.0045, AH/ 
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sub pp/ = 19 G). However, in contrast with ESR Signal II, the 
transient radical does not readily saturate even at microwave power 
levels of 200 mW. This species is formed most efficiently with “red” 
illumination (A < 680 nm) and occurs stoichiometrically in a 1:1 
ratio with P-700*. The Photosystem II transient is formed in less 
than 100 pss and decays via first-order kinetics with a halftime of 400- 
900 pss. Additionally, the t/sub /2/ for radical decay is temperature 
independent between 20 and 4°C; however, below 4°C the transient 
signal exhibits Arrhenius behavior with an activation energy of 
approx. 10 kcal . mol~*. Inhibition of electron transport through 
Photosystem II by o-phenanthroline, 3-(3,4-dichlorophenyl)-1,1-di- 
methylurea or reduced 2,5-dibromo-3-methyl-6-isopropyl-p-benzo- 
quinone suppresses the formation of the light-induced transient. At 
low concentrations (0.2 mM), 2,5-dibromo-3-methyl-6-isopropyl-p- 
benzoquinone partially inhibits the free radical formation, however, 
the decay kinetics are unaltered. High concentrations of 2,5-di- 
bromo-3-methyl-6-isopropyl-p-benzoquinone (1-5 mM) restore both 
the transient signal and electron flow through Photosystem II. These 
findings suggest that this "quinoidal” type ESR transient functions as 
the physiological donor to the oxidized reaction center chlorophyll, 
P-680*. 


52655 Laser induced photoionization in lipid aggregates. Barber, 
D.J.W.; Morris, D.A.N.; Thomas, J.K. (Univ. of Notre Dame, IN). 
Chem. Phys. Lett.; 37: No. 3, 481-484(1 Feb 1976). 

Photoionization of solutes is induced in aqueous systems of 
bilayer vesicles by laser photolysis. The solutes pyrene and phenoth- 
iazine are located in the hydrocarbon region of the vesicle. Laser 
photolysis leads to the observation of the solute cation in the 
vesicles, and the hydrated electron e~/sub aq/ in the water phase. 
The yield of photoionization increases markedly at temperatures 
above the phase change of the vesicles. This is attributed to an 
increased transparency of the solution at temperatures above the 
phase change. 


52656 ‘Direct measurement of the lifetimes of the *B, state of 
sulfur diovide in air at atmospheric pressure. Rudolph, R.N.; 
Strickler, S.J. (Univ. of Colorado, Boulder). J. Am. Chem. Soc.; 99: 
No. 11, 3871-3872(25 May 1977). 

The lifetimes of SO2 phosphorescence in air were measured 
using a single photon counting instrument. The lifetime of the *B: 
state proved to be longer than expected from extrapolation of 
previous low pressure data to atmospheric conditions. This paper 
was noted to be the first report of pressure saturation of intersystem 
crossing of gases. (DDA) 


RADIATION CHEMISTRY 


52657 Electron spin resonance study of electron reactions with 
amino acid anhydrides. Sevilla, M.D.; Failor-Koszykowski, R. (Oak- 
land Univ., Rochester, MI). J. Phys. Chem.; 81: No. 12, 1198-1200(16 
Jun 1977). 

The electron attachment reactions to two amino acid anhy- 
drides (cyclic peptides) in an aqueous glass have been investigated 
by ESR spectroscopy. Electron attachment to glycine anhydride 
(GA) at 77 K in 12 M LiCl results in an anion which remains stable 
to 175 K. At 175 K a second radical is found which is suggested to 
be the species produced by abstraction of a hydrogen atom from 
methylene group in GA. This suggestion is verified by the produc- 
tion of this same species by attack of OT or .OD on GA in 8 M 
NaClO,-D.0 glasses. Electron attachment to alanine anhydride at 77 
K results in a stable anion which showed no further reaction on 
warming. The results found for GA are compared to previous 
studies of y-irradiated GA single crystals and a study of y-irradiated 
polycrystalline GA reported in this work. A possible mechanism for 
the production of the second radical from the GA anion is discussed. 


52658 (COO—38-1024) Concerning the cube-root dependence of 
the molecular yield on scavenger concentration in the radiolysis of 
water. Mozumder, A. (Notre Dame Univ., Ind. (USA). Radiation 
Lab.). 1975. Contract EY-76-C-02-0038. 12p. Dep. NTIS, PC A02/ 
MF AOl1. 

It has been shown rigorously that, within the diffusion model, 
the reduction of the molecular yield by competitive scavenger 
reaction always follows a square-root law in the limit of small 
scavenger concentration, and not a cube-root law. The error of 
earlier demonstration of the cube-root dependence using diffusion 
kinetics by Byakov has been traced to several reasons. The most 
important reason is the neglect of competition between scavenging 
and recombination reaction within the characteristic time ti which, 
in the limit of small concentration of the scavenger, proceeds to 
infinity. 
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RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


REFER ALSO TO CITATION(S) 52588 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 52645 


52659 (COO—2850-2) Electron affinity report, 
March 1, 1976—June 30, 1977. Rothe, E.W. (Wayne State Univ., 
Detroit, Mich. (USA). Research Inst. for Engineering Sciences). Jun 
a Contract EY-76-S-02-2850. 22p. Dep. NTIS, PC A02/MF 


Ionization reactions are observed in crossed molecular beams, 
usually of thermal energy, alkalis and MoFs, WF. and UFs. Previous 
studies have indicated large electron affinities for these hexafluor- 
ides, and this is confirmed here. Ionization at thermal energies 
proceeds with the alkali dimers, Az, for all three hexafluorides, but 
with alkali atoms, A, only for UFs. Several ionization paths are 
observed, allowing the deduction of molecular energies. A few 
experiments are done with eV-range beams. Lower limits for the 
elecron affinities are 4.5, 3.3, 4.9, 4. ) and 1.9 eV for MoFs, MoFs, 
WFe, UF and UFs, respectively. Possible mechanisms are discussed. 


COMBUSTION CHEMISTRY 


52660 (AD-A—036768) The coherent flame model for turbulent 
chemical reactions. Final report 1 Mar 75—31 Jan 77. Marble, F.E.; 
Broadwell, J.E. (Purdue Univ., Lafayette, Ind. (USA). Project Squid 
Headquarters). Jan 1977. Contract N00014-75-C-1143. 5ip. (SQ 
TRW—9-PU). NTIS, PC A04/MF AOl1. 

Prepared in cooperation with TRW Defense and Space Sys- 
tems Group, Redondo Beach, Calif. Rept. no. TRW-29314-6001-RU- 
00. 


A description of the turbulent diffusion flame is proposed in 
which the flame structure is composed of a distribution of laminar 
diffusion flame elements, whose thickness is small in comparison 
with the large eddies. These elements retain their identity during the 
flame development; they are strained in their own plane by the gas 
motion, a process that not only extends their surface area, but also 
establishes the rate at which a flame element consumes the reactants. 
Where this flame stretching process has produced a high flame 
surface density, the flame area per unit volume, adjacent flame 
elements may consume the intervening reactant, thereby annihilating 
both flame segments. This is the flame shortening mechanism which, 
in balance with the flame stretching process, establishes the local 
level of the flame density. The consumption rate of reactant is then 
given simply by the product of the local flame density and the 
reactang consumption rate per unit area of flame surface. The 
proposed description permits a rather complete separation of the 
turbulent flow structure, on one hand, and the flame structure, on 
the other, and in this manner permits the treatment of reactions with 
complex chemistry with a minimum of added labor. The structure of 
the strained laminar diffusion flame may be determined by analysis, 
numerical computation, and by experiment without significant 
change to the model. 


52661 (PB—262170-T/SL) Investigation of the composition of 
the ash of hydrocarbon fuels. Bolshakov, G.F. Translated from Khim. 
Tekhnol. Topliv Masel; 9: ben 10, 48-52(1964). 10p. (EPA-TR—76- 
709). NTIS, PC A02/MF 

The purpose of Ag ae study is the investigation of 
composition of the ash of fuels T-2, TS-1, T-1, -— DA. ~ Robin 
bon fuels contain compounds with ash (metals and metalloids) ele- 
ments--organometallic compounds--in very small quantities. These 
elements, in the form of oxides, are concentrated in the ash after 
combustion of the fuels. In spite of the low content of compounds 
with ash elements in fuels, their effect on the operational properties 
of the fuels is extraordinarily great. Intensified gas corrosion el be jet 
engines and gas Seite Gilet eiuavvell bn G6 goutlaas a8 ote 
pounds with ash elements. An increase in the content of orgasome 
tallic compounds and other compounds with ash elements in motor- 
engine fuels entails an increase in the amount of carbon deposits in 
the combustion chamber of piston engines. In addition, it has been 
established that compounds with ash elements promote the forma- 
tion of insoluble sludge and resins during heating of the fuels. 


ENGINEERING 


GENERAL ENGINEERING 


52662 (LA-UR—77-374) Los Alamos Scientific Laboratory ex- 

estimating system. Orr, H.D.; S , J.E.; Stutz, R.A. 
(Los Scientific Lab., N.Mex. (USA)). 1977. Contract W- 
7405-ENG-36. 17p. (CONF-770631—2). Dep. NTIS, PC A02/MF 


AOl. 
From 21. American Association of Cost Engineers annual 
Milwaukee, Wisconsin, United States of America (USA) 


meeting; 
(26 Jun yw. 
development of a computer assisted cost estimating system 
PE 2 Scientific Laboratory, cigar pqquannns 
phase mg ly Beg An interim system pro a report 
generator and became an analytical tool for developing current 
construction project estimates and a method to analyze 
the needs and requirements of the permanent system. This input to 
the system development included personnel reaction to computer 
systems, data input —- and output report requirements. The 
Se ee usefulness of this interim phase are 


52663 (LLL-MISC—104) Six year report on the continuing edu- 
cation program in the Mechanical Engineering Department. Cassell, 
A.H. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 5 May 1977. Contract W-7405-ENG-48. 47p. Dep. NTIS, PC 
a $968 the Department of Engineering at LLL ina ted 
, te) a 

a series of in-house courses designed to —- much jo 

baccalaureate education of the engineer. ividuals taking pal 
courses could, in an accelerated fashion, gain a new exposure to 

eroded through 


courses, other, more adv. 
pF the Pepe 2 lags ape 


that the the donee ng Bs the program sho 

upon some objective evaluation of the 

tionnaires were distributed to all pd we vor in 

concerning the value of the program. Results of the survey are 
presented. (TFD) 


52664 (SAND—77-0065C) Nonlinear method for 
identification Hull, D.G. 


applied to a trajectory estimation 
Williamson, W.E. (Sandia Labs., Albuquerque, N.Mex. (USA). 
1977. Contract BY-76-C-04-0789. 8p. (CONF-770809—1). Dep. 


t mechanics conference; 


ed least squares, and the unknown parameters 

tions of the trajectory and the parameters which are used to 
sent the aerod constants or functions. The optimization 
lem is solved using a square-root variable-metric algorithm. 
avoid having to linearize the equations defining the 
derivatives needed by Ay algorithm are 
numerically. yoo s pi estimation method is used 
computer the inii oe SO Se Se ay oe 
vehicle using simulated radar data. 


52665 
Landis und G 
ae 


drive system. 
= German(FRG) Patent 2,354, 


erry eo ee 
small graduation switches, impulse counters, electrical clocks, 
system const of Clindscl permanent magnet with diametical 
oF cmtietins anh ton-deente eovaieing 
oO 
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52666 Turbine with peripheral blading. Poulain, J. (to Societe 
Rateau S.A.). German(FRG) Patent 2,612,118/A/. 14 Oct 1976. 13p. 
(In German). 

7 figs. 

A cabin bladed turbine with improved output, efficien- 
cy, and greater compression in the compressor is described. The 
turbine is characterized by the cross-section Soe the blades in a 
plane at right les to the axis of rotation of the rotor being 
semicircular and the cross-section through the plane of the axis of 
the machine having spaces between the inner walls if the toroidal 
channel and the sed of the blades as well as between the outer walls 
of the toroidal channel and the upper part of the blades, and also 
a the sidewalls of the toroidal channel and the sides of the 

es. 


52667 Rotating blade ring with high peripheral speed for thermal, 
axial flow turbines. Schwab, G. (to Maschinenfabrik Augsburg- 
Nuernberg (M.A.M.) A.G.). German(FRG) Patent 2,515,444/A/. 21 
Oct 1976. 7p. (In German). 

3 fi 


With increasing output of turbines and high peripheral and 
steam velocities, the blade — previously used are no longer 
satisfactory. As the profile losses increase greatly, the high Mach 
number aimed for at the outlet can no longer be achieved, and there 
is a loss of stage efficiency due to diversion of flow at the blade 
outlet. The construction according to the invention succeeds in 
keeping profile losses and the flow angle relatively low and makes 
the required high efficiency possible. 


52668 High-temperature corrosion protective layer for stationary 
gas turbines. Villat, M.; Felix, P. VDI (Ver. Dtsch. Ine ' 7.; 119: No. 
i 153-160(Feb 1977). (in German). 

17 figs.; 2 tabs.; 10 refs. 

A corrosion protective layer is described which is coated on 
turbine blades by a plasma spraying method. It could be proven by 
means of an extended calculation program that this layer satisfies the 
various demands on protective layers for the blading of stationary 
gas turbines. Three practical application are discussed. 


FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 52742, 52853 


a ge Creep of circular plates sealing an in- 
compressible fl _ Chang, K.J.; Lance, R.H. (Cornell Univ., — 
N.Y. (USA). Dept. of eoretical and Applied Mechanics) 

Aor Contract EY-76-S-02-2733. 85p. Dep. NTIS, PC AGS /ME 


Creep of a symmetrically loaded clamped circular plate seal- 

an incompressible fluid is analyzed using a new constitutive 

a tion for inelastic deformation havi a of metals proposed by 

Hart and Li. The problems ae solved numerically for several cases at 

different temperatures and loading conditions. The salient features of 

the theory are critically examined. It is concluded that the results 

obtained are qualitatively similar to the results of creep reported in 
the literature. 


52670 (COO—2733-10) Design of a uniaxial load creep testing 
machine. Chang, K.J.; Lance, R.H. (Cornell Univ., there, N.Y. 
(USA). t. of Theoretical and Applied Mechanics). May 1977. 
Contract EY-76-S-02-2733. 44p. Dep. NTIS, PC A03/MF = 
The design of a uniaxial load c machine for —— 
scale metallic structures such as beams, plates and thin-walled cylin- 
ders is described. A special drum poe A introduced first by Hart is 
utilized to achieve step ae oats creep tests. Some proof test 
results on four-point at room temperature are pre- 
sented. It is noted that the specimen temperature can be controlled 
within a +-0.2°C fluctuation. Measurements of displacements exhib- 
ited creeplike behavior in the range of loads and times considered. 


52671 (EPRI-NP—239) Application of global-local finite element 
method to fracture mechanics. Technical report 1. Bradford, L.G.; 
Dong, S.B.; Nicol, D.A.C.; Westmann, R.A. (California Univ., Los 
Angeles (USA). School of a and Applied Science). Sep 
1976. 222p. . NTIS, PC A10/MF AOl. 

The basic theory of the global-local finite element method is 
summarized. Global elements appropriate for elastic fracture me- 
chanics are developed and presented. Particular global elements 
developed are for crack types and central cracks in mixed mode 
loading. A computer program--GLASS I--has been developed and is 
described. Example problems in fracture mechanics have been 

solved and compared with established results. In all cases extremely 
accurate results are obtained at a surprisingly low cost. A 
contain a listing of GLASS I and description of the in t and ou 
for an example program. A user’s manual is incl as well. 
reader should be alerted to the fact that GLASS I has already been 


modified and improved. The new version--GLASS II--offers several 
advantages over GLASS I. 


52672 (LA—6581) Continuous magnetic refrigerator operating 
near room temperature. Rosenblum, S.S.; Steyert, W.A.; Pratt, W.P. 

. (Los Alamos Scientific cag N.Mex. (USA)). a 1977. Con- 
tract W-7405-ENG-36. Sp. 


prototype, a 1.2-T field of an iron permanent magni 
produce approximately = 1 W of cooling at a 3-K drop in tempera- 
ture below room temperature. 


52673 (LA-UR—77-874) Calibration of Andersen nonviable im- 
pactor under special conditions of high flow and membrane filter 
surface coating. Elder, J.C.; Tillery, M.1.; Ettinger, H.J. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
16p. (CONF-770622—1). Dep. NTIS, PC A02/MF A0O1. 

From Air Pollution Control Association meeting; Toronto, 
Canada (19 Jun 1977). 

The Andersen 8-stage nonviable cascade impactor has been 
calibrated through the — five (6th partially) at three times 
the normal operating e test aerosol was Eosin-Y 
fluorescein dye generated Peay ‘a vi orifice yy 
aerosol generator. The flow rate (1.4 x 10-* m*/s or 3 ft®/min) 
significantly reduced the efficiency diameter (Dso) of each stage 
and increased the incidence of petite rebound. Use of membrane 
filters as convenient sample substrates to cover the impaction sur- 
faces did not significantly retard particle rebound. Coating impacti 
surfaces with a sticky substance improved efficiency somewhat, but 
sharpness of cut was not significantly improved. Wall losses 
from 11% for a 1.1 zm aerodynamic diameter (D/sub ae/) aerosol to 
85% for a 6.7 um D/sub ae/ aerosol. The adverse effects of high 
wall loss and particle rebound on determination of aerosol size 
characteristics under these special conditions are discussed. 


52674 (SAND—76-9247) Two-dimensional stress wave calcula- 
tions of kinetic energy projectile impact on multi-layered targets. 
Bertholf, L.D.; Kipp, M.E. (Sandia Labs., Aaa N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 29p (CONF-770328—1). 
Dep. NTIS, PC A03/MF AO1. 

From 3. international sym 


posium on ballistics; Kar! 
German, Federal Republic of (F.R. eelies (23 Mar 1977). 
The oblique impact of a cylindrical projectile onto a spaced 
armor target is approximated using two-dimensional elastic-plastic 


=e and _ a wave propaga oy computer 
grams. enetration 0! it two armor layers by a tungsten 
projectile is calculated for a number of different conditions > 
indicate the effects of varying the armor and proj yield stress, 
interface friction and the iron a reversible 

Results are summarized by — 

velocity, projectile rotation and pro. 

with a constant target areal —. are also included for a depleted 
uranium projectile to illustrate the effects of realistic changes in 
target impedance and strength. 


52675 (SAND—77-0130C) Circulation pump for high pressure 
gas systems. Baudoin, L.P. (Sandia Labs., Albuquerque, N.Mex. 

(USA)). gt Contract EY-76-C-04-0789. hee (CONF-770706—7). 
Dep. PC A02/MF AO1. 

From 6. AIRAPT international high conference; 
Boulder, Colorado, United States of America mien FUSA) ¢ (25 Jul 1977). ae 

Constant fugacity studies in high pressure systems most often 
require a device to move a gas or liquid in a re-circulation mode 
within the high pressure system itself. differential head pressure 
required is often small, 7-14 k Pa (1 to 2 psi), yet even a smail 
displacement pump rated for system pressure can be cost prohibitive. 

Presented is a relatively i ive device that functions with a 
double-acting piston pump action and constant velocity flow, except 
for the fraction of a second lost when the piston reverses q 
Figure 1 shows the assembly of the circulation pump. 


52676 (SAND—77-0637) New console and control system for the 
5.5 inch air gun. Shuman, R.L. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Jun 1977. Contract EY-76-C-04-0789. 32p. . NTIS, PC 
A03/MF AO1. 
The 5.5 inch air gun, located in ~~ 4 =s was originally 

—— with manual valves, <a reg Foros 
= lumbing, all located in close pi to the operator. high 

was replaced with pred wor valves and controls. 

sre plumbing was Temoved from the vicmty ofthe operator. 
laey ety interlocks were incorporated into this new design. 


52677 (SAND—77-0783) response of mild steel 
beams to impulse loads. Forrestal, M.J.; Wesenberg, D.L. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). May 1977. Contract EY-76-C- 
04-0789. 19p. Dep. NTIS, PC A03, AOl. 

The elastic-plastic response of 1018 steel beams was examined 
experimentally and analytically. Simply supported beams were 
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loaded with half-sine distributed, short-duration magnetic pressure 
pulses and the response monitored with a streak camera and strain 
gages. A closed-form, elastic-viscoplastic approximate theory for 
peak displacement is derived and com with measurements. 
Good agreement is shown between predictions and measurements. 


52678 (SAND—77-0847) Computer representation of part geom- 
etry. Stark, R.H. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 
1977. Contract EY-76-C-04-0789. 3lp. Dep. NTIS, PC A03/MF 
AOl. 

A data structure is found to be flexible and economical for 
representing the shapes of homogeneous solids. Its purpose is to 
7 the activities of design, drafting, manufacture, and inspection 
in the manufacturing process. No attention is given to the problems 
of computational geometry which are inherent in all applications of 
such a representation. 14 figs. 


52679 (TAC-HP—77-001) Heat pipe technology. Quarterly 
update, January—March 1977. (New Mexico Univ., Albuquerque 
(USA). Technology Application Center). 1977. 44p. of New Mexico, 
Technology Application Center, Albuquerque, NM. 

Heat Pipe Technology is a continuing bibliographic summary 
of research on heat pipes, first published in 1971, and updated 
annually or quarterly since then. This update to Heat Pipe Technol- 
ogy cites the additional references identified during January, Febru- 
ary and March of 1977. 


52680 (UCRL—78780) Microcomputer-based electronic error 
corrector bar for a numerically-controlled machine tool. Lamb, J.W.; 
Whelan, H.A. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 10 Nov 1976. Contract W-7405-ENG-48. 10p. 
(CONF-770607—3). Dep. NTIS, PC A02/MF AO1. 

From Joint automatic control conference and IEEE Society 
on Control Systems; San Francisco, California, United States of 
America (USA) (22 Jun 1977). 

The production of optical-quality surfaces for machined laser 
mirrors demands machining accuracies that are beyond the mechani- 
cal limits of even the best machine tools. An Electronic Corrector 
Bar was developed at LLL, using a microcomputer and a correction 
look-up table, to make corrections every 10 mils for both displace- 
ment and straightness errors to a 1 microinch Diamond Turning 
Lathe. The correction is predicted to improve the positional accura- 
cy from 60 microinches to better then 5 microinches and straightness 
from 25 microinches to better then 5 microinches. Preliminary test 
results show that this goal is attainable. 4 figures. 


52681 (UCRL—78974) Ultrasecure communications for commer- 
cial alarm systems. Schiff, A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 8 Apr 1977. Contract W-7405-ENG-48. 
Tp. (CONF-770710—1). Dep. S, PC A02/MF AO1. 

From International conference on crime countermeasure sci- 
ence and engineering; Oxford, United Kingdom of Great Britain and 
Northern Ireland ) (26 Jul 1977). 

The paper describes the practicalities of ensuring secure com- 
munications between remote and central alarm stations; such com- 
munications have been a weak link in alarm systems. Data can now 
be encrypted in a practical and cost-efficient form, making commer- 
— alarm systems virtually immune to spoofing attempts. A 


significant improvement in intrusion protection would result a 


combination of two products developed to serve different market 


demands. A Data Encryption Standard (DES), adopted by the U.S. 
National Bureau of S ‘ds, has been developed in response to the 
need for secure data handling in electronic funds transfer systems 
and computer-based data oe hy Concurrently, new alarm systems 
controlled by microprocessors are coming onto the market in re- 
— to the need to reduce wiring by multiplexing a. 
microprocessor-controlled systems easily interface with DES 
circuitry to protect alarm messages. The DES is y resistant to 
sophisticated attack. It operates on data in block form instead of the 
usual bit-by-bit encipherment. A field of varying data can be mixed 
with the static alarm data to interact with the DES key and produce 
ciphertext that completely masks the alarm status conditions. 


52682 (UCRL—79356) Considerations for acoustic emission 
monitoring of kevilar/epoxy composite pressure vessels. 
Hamstad, M.A.; Patterson, R.G. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 16 May 1977. Contract W-7405- 
ENG-48;NASA-C-13980-C. 24p. (CONF-770903—1). Dep. NTIS, 
PC A02/MF AOl1. 

From ASME energy technology conference on composites in 
pressure vessels and piping; Houston, Texas, United States of Amer- 
ica (USA) (18 Sep 1979). 

Research is continuing on the applications of acoustic emis- 
sion testing for predicting burst pressure of filament-wound Kevlar 
49/epoxy pressure vessels. This study has focused on three i 
areas. The first area involves development of an experi tech- 

i we and the proper instrumentation t0 measure the energy iven 
off by the acoustic emission transducer acoustic emission ; 
The second area concerns the design of a test fixture in which to 
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mount the composite vessel so that the acoustic emission transducers 
are held against the outer surface of the composite. Included in this 
study area is the calibration of the entire test setup including cou- 
plant, transducer, electronics, and the instrument measuring the 
energy per burst. In the third and final area of this study, the 
number, location, and sensitivity of the acoustic emission transducers 
used for proof testing composite pressure vessels are considered. 


52683 (UCRL—79559) Friction measurements in piston-cylinder 
apparatus using quartz in equilibrium coesite transition. Akella, J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 3 
Jun 1977. Contract W-7405-ENG-48. 10p. (CONF-770706—9). Dep. 
NTIS, PC A02/MF AOl1. 
From 6. AIRAPT international high-pressure conference; 
Boulder, Colorado, United States of America (USA) (25 Jul 1977). 
The values of friction in solid-media, high-pressure piston- 
cylinder apparatus was determined by reversing the quartz reversible 
coesite transition at 1273 and 1073 K in compression and decompres- 
sion quenching experiments. Both talc- i and low-friction 
salt high-pressure cells were used. These friction values were com- 
with that obtained by the piston-displacement technique. The 
double value of fraction measured by the piston-displacement tech- 
nique is roximately 0.4 GPa at 1273 K and 3.1 GPa nominal 
ressure. With a salt cell, the double value of friction measured was 
.03 and 0.12 GPa at 1273 and 1073 K. The friction value at 1273 K 
with the talc-glass-alsimag cell was 0.25 GPa. The friction value 
obtained from the piston-displacement studies could be larger be- 
cause of the hysteresis in the pressure medium, which may have 
failed to attain equilibrium before the displacement reading was 
taken. The difference may also be due to pressure gradients in the 
pressure medium; these ients may not have reversed symmetri- 
cally when the direction of piston motion was changed. 


52684 (UCRL—79593) Application of ADINA to nonlinear con- 
tact problems. Benda, B.J.; Greenlaw, R.C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 14 Jun 1977. Contract W- 
7405-ENG-48. 25p. (CONF-770813—1). Dep. NTIS, PC A02/MF 
AOl. 

From ADINA conference; Cambridge, Massachusetts, 
United States of America (USA) (4 Aug 1977). 

Analytical efforts to determine contact forces generated by 
various seal co tions indicate a strong need for a finite element 
code that can efficiently solve static, nonlinear contact problems. 
The results obtained by using ADINA to solve such problems are 
presented. In addition to a discussion of the effects of program 
parameters on the problem solution, basic concepts to be included in 
a more sophisticated contact element are given. 


52685 (Y/DA—7175) Material removal in precision machining. 
Morris, T.A.; Trigger, K.J. (Oak Ridge Y-12 Plant, Tenn. (USA)). 
16 my fe Contract W-7405-ENG-26. 26p. (CONF-770532—1). 
Dep. S, PC A03/MF AO1. 

From SME precision machining workshop; Phoenix, Arizo- 
na, United States of America (USA) (24 May 1977). 

Material-removal considerations in precision machining are 
different from those normally associated with general machine shop 
operation. Factors such as part figure, dimensional tolerance, surface 
finish, and surface integrity become more important than they might 
be in ordinary machining operations. Stock-removal rates tend to 
become less important. Methods and experiences in obtaining these 
important factors within the Oak Ridge Y-12 Plant are discussed 
along with enough metal-cutting theory to illustrate the methods and 
formulation of these methods. 


52686 (Y/NA—391) Cutter location systems. Hurst, J.S. (Oak 
— Y-12 Plant, Tenn. (USA)). 16 May 1977. Contract W-7405- 
ENG-26. 12p. (CONF-770532—3). Dep. NTIS, PC A02/MF AO1. 
From SME precision machining workshop; Phoenix, Arizo- 
na, United States of America (USA) (24 May 1977) 
Before any machining cycle begins, there is a basic question 
demands an affirmative answer--"Is the cutter in the right 
position.” Various systems have been devised to assure the machinist 
that his cutter is correctly located. These systems include rudimen- 
tary manual methods as well as those employing electronic and 
ultrasonic principles. Some typical systems are described that yield 
tool setting precision in the of +-5 microinches on bench tests. 
Ultimate precision, however, is limited to the least resolution of 
machine motion systems. 


52687 Study of the mixing chamber in a small gas burner. Viro- 
zub, LE.; Stepanenko, A.P.; Dorfman, L.I. (Inst. of Tech. and 
Thermophysics, Kiev). Teplofiz. Teplotekh.; No. 31, 92-95(1976). (In 


tration fields and loss coefficients are determined for 
the mixing chamber of a gas burner equipped with air jets and used 
for heating water in steel boilers. The chamber axis is bent in a 
circular arc, while the radial cross-section of the chamber is planar. 
It is shown tht the chamber length can be reduced to values 
recommended in the literature for injection burners (3 to 5 chamber 
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a that is, a factor of three in comparison with the accepted 
ength. 


52688 Aerosol clogging of felt filter media. Rimberg, D. (Aero- 
sols Control Corp., Montvale, NJ); Hampl, V. pp 268-272 of In 
Energy and the environment. Theodore, L. (ed). Dayton, OH; 
American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The fractional penetration and pressure buildup of aerosol on 
two types of clean felt filters with dust cake was measured as a 
function of time and compared favorably with the filter clogging 
theory. Also, measurements of mass penetration, pressure buildup 
and accumulated dust as a function of time on another felt filter 
subjected to reverse jet pulse cleaning was determined. It was shown 
that for a given velocity, there exists an accumulated weight of dust, 
time, and pressure buildup beyond which no further dust condition- 
ing will produce additional efficiency. 


52689 Particulate control by cartridge filtration. Shackleton, 
M.A. (Donaldson Co., Inc., Minneapolis); Grassel, E.E.; Drehmel, 
D.C. pp 135-140 of In Energy and the environment. Theodore, L. 
orG 46), Dayton, OH; American Institute of Chemical Engineers 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

Fine particle control using nonwoven double mat filters in a 
pleated-cartridge pulse-jet configuration is discussed in this paper. 
The nonwoven double mat filter consists of a fine fiber filtration 
layer supported on a porous substrate. The theory of fine particle 
collection using this technique is presented along with results of 
preliminary testing. This testing included Dioctylphthalate (DOP) 
efficiency tests, SEM photomicrograph analysis and dust feeding 
tests to demonstrate pressure drop and particle collection perfor- 
mance. The economic advantage of the system of fine fiber media in 
a cartridge filter configuration is outlined. The system is shown to 
offer technical performance and economic advantages in the control 
of fine particles. 


52690 Theoretical model to predict pressure drop for flow 
through fabric filters. Nowak, J.D. (Cooper Union, New York); 
Mangone, M.; Reynolds, J.; Theodore, L. pp 141-149 of In Energy 
and the environment. Theodore, L. (ed.). Dayton, OH; American 
Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

Fabric filters are one of the oldest, simplest, and most efficient 
methods of removing particulate matter from process gas streams. 
Industrial fabric filters usually take the form of long cylindrical bags. 
A collection of these filter bags are housed together inside a bagh- 
ouse, which enables the individual fabric bags to function together as 
a single filtration unit. The two most important filtration parameters 
are pressure drop and collection efficiency. For a given system, they 
are usually determined from direct measurements made on equip- 
ment in operation. Practical design of baghouses is somewhat limited 
to experience and previous designs. In order to minimize pressure 
drop and maximize collection efficiency for a given design, it is 
desirable to be able to predict these factors. The overall purpose of 
this research is to examine the problem of predicting pressure crop 
and collection efficiency of fabric filters without recourse to experi- 
mental data. The specific objective of this paper is concerned with 
pressure drop. The model presented for theoretically predicting 
pressure drop is presently recommended as a starting point in the 
development of a practical model. More research into the filtration 
process is sorely needed if a viable theoretical description of bagh- 
Ouse operation and design is ever to be achieved. In particular, much 
work needs to be done in correlating field test results with a basic 
theory to help arrive at a workable solution to the problem. 


52691 Bi piston valve. Fischer, H.C. (to Energy Re- 
search and Development Administration). US Patent Application 
717,431. 24 Aug 1976. 7p. 

A reversing valve having an inlet, an outlet, and an inlet- 
outlet port is described. The valve is designed to respond to the 
introduction of relatively high-pressure fluid at its inlet or, alternati- 
vely, of lower-pressure fluid at its inlet-outlet port. The valve 
includes an axially slidable assembly which is spring-biased to a 
position where it isolates the inlet and connects the inlet-outlet port 
to the outlet. The admission of high-pressure fluid to the inlet 
displaces the slidable assembly to a position where the outlet is 
isolated and the inlet is connected to the inlet-outlet port. The valve 
is designed to minimize pressure drops and leakage. It is of a reliable 
and comparatively simple design. 
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52692 Heat transfer in flowing packed beds. Denloye, A.O.O.; 
Botterill, J.S.M. (Univ. of Birmingham, Eng.). Chem. Eng. Sci.; 32: 
No. 5, 461-465(1977). 2 
Heat transfer coefficients were determined between a small 
exposed heat transfer surface and a flowing bed of particles. The 
experiments were carried out with a —_— of particles of different 
roperties and of mean size between 1 and 2370 pm, using air, 
reon, helium and argon as the “stagnant” gas medium. Particle 
residence times at the transfer surface between 1 and 10 sec. 
The results fitted closely the predictions of a modified version of the 
"Mickley” packet model with the inclusion of an additional resis- 
tance to heat transfer at the transfer surface. 


52693 Pressure drop and liquid holdup > two seh concurrent 
flow in packed beds. Specchia, V.; Baldi, di Chimica 
Industriale, Turin). Chem. Eng. Sci: 32: No. : 515:523(1977). 
Pressure drop and liquid holdup for two-phase concurrent 
downward flow in packed beds were correlated for various types of 
packings by taking into account two hydrodynamic regimes: a poor 
and a ~° gas-liquid interaction regime. Foaming and a 
systems have been considered. In the poor interaction regime, 
pressure drop was calculated as due to the gas flowing in & in a bed 
restricted by the presence of the liquid. A correlation for a free 
liquid trickling, modified in order to take into account the effect of 
the pressure dro cop is proposed and used to correlate liquid holdup in 
the presence of a concurrent gas flow. In the interaction 
regime, empirical correlations were proposed for both foaming and 
non-foaming systems. All the employed correlations fit experimental 
— from several authors better than those proposed in the 
iterature. 


52694 Filament wound structure and method. Dritt, W.S.; Gerth, 
H.L.; Knight, C.E. Jr.; Pardue, R.M. (to Energy Research and 
Development Administration). US Patent 4,005,233. 25 Jan 1977. 
Filed date 30 Oct 1975. 10p. . 

PAT-APPL-627,394. 

A filament wound spherical structure is described comprising 
a plurality of filament band sets disposed about the surface of a 
mandrel with each band of each set formed of a continuous filament 
circumferentially wound about the mandrel a selected number of 
circuits and with each circuit of filament being wound parallel to 
and contiguous with an immediate previously wound circuit. Each 
filament band in each band set is wound at the same helix angle from 
the axis of revolution of the mandrel and all of the bands of each set 
are uniformly distributed about the mandrel circumference. The 
pole-to-equator wall thickness taper associated with each band set, as 
several contiguous band sets are sore about the mandrel * 
the poles, is accumulative as the band sets are nested to provi 
complete filament wound sphere of essentially uniform Phickness. 


52695 Simple sputtering system for nuclear-science applications. 
Eckroad, S.W.; Leber, R.E.; Ghiorso, A. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nucl. Instrum. Methods; 140: No. 
3, 447-451(1 Feb 1977). 

A sputtering apparatus with in-situ monitoring of deposit 
thickness is described. Its use in preparing thin foils in reducing 
the thickness of commercially available foils is discussed in conjunc- 
tion with a treatment of the system parameters. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 51484, 51485, 51928, 52806, 
53502, 53503, 53504, 53508, 53511, 53512 


52696 (AD-A—036959) Observations on 
ture research: an annotated 


low temperature 
Tos mann ts Eamon Seceba canes aie Toe (Office 
of Naval Research (USA). London Branch Office). 28 Dec 1976. 
20p. eens -76). NTIS, PC A02/MF A0O1. 
This report summarizes the author’s observations on low- 
ture physics research in Europe during the period of August 
197 -August 1976. It features an annotated directory of low tem- 
perature research in British Universities, and contains comments on 
visits to Continental institutions, both of which supplement ONRL 
Report D-15:1973 ‘Directory of European Low Temperature Re- 
search’ by E. Edelsack et al. Emphasis in the comments is on 
refrigeration and low temperature components rather than on super- 
conductivity. (Author) 


52697 (AD-A—037133) Cryogenic instrumentation. Final techni- 
cal report 15 Jun 69—14 Dec 74. Beams, J.W.; Coleman, R.V.; 
Deaver, B.S. Jr; DeReggi, A.S.; Hess, G.B. (Vir, ginia Univ., Char- 
lottesville (USA). t. of Physics. 15 Mar 1977. Contract NO0O14- 
69-A-0429. 29p. NTIS, PC A03/MF AOI. 

For the period June 15, 1969 through December 14, 1974, 
research on Cryogenic Instrumentation was carried out at the Uni- 
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pemn Ragin, emcee ede ens Babee The emphasis of the 
program was on experimental and theoretical study of various low 
pees tn phenomena that have device applications, particularly 
superconducting devices and materials. Accomplishments are report- 
ed on the following topics: Tunneling, Conduction and Magnetic 
Phenomena, Superconductivity in Transition Metals and Transition 
Metal Compounds, Device Applications of Weak Links, Fluxoid 
Quantization and Flux Flow, Fundamental Fluctuation Measure- 
ments in Superconductor Microchannels, Applications of High Q 
Superconducting Cavities, of Liquid Helium, and Low 
Temperature Centrifugation. Short summaries of the work are given 
together with lists of publications which report the details. (Author) 
52698 (BNL—22579) Superconducting magnets at Brookhaven 
National . AGS high energy unseparated beam line 
and ISABELLE MclInturff, A.D. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02- 
0016. 16p. (CONF- 18—5). Dep. NTIS, PC A02/MF A0O1. 
rom World electrotechnical congress; Moscow, Union of 
Soviet Socialist Republics (USSR) (21 Jun 1977). 

In the last two years the ISABELLE Division of Brookhaven 
National Laboratory has constructed various superconducting di- 
poles in their search for the optimum magnet on which to base the 
storage ring design. Data taken for two of the larger size systems 
that have been completed to date are . The first system is 
composed of four large tema ipoles used in the 20° bend 
of the multiparticle 5 ne cea beam line of the 30 GeV 
Alternating Gradient hrotron (AGS. These 25 cm inner diame- 
ter (i.d. vi dipoles bend he | High Energy U Beam (HEUB) 

5° each have a stored energy of one Megajoule which can and is 
internally dissi os The four magnets have operated in excess of 
4.0 T after a few oe ae Se eae 
turns distribution dipoles have been operating under the direction of 
the "AGS" control computer for about six months. These magnets 
are of a similar design even though certain details are not identical to 
the “ISABELLE” prototype ring magnets. During the same time 
period, six full-size ring — and one ring quadrupole have been 
completed with a seventh dipole under construction. 


(EFI—142(75)) Hydrogen due to helium evap- 
oration. Mina, R.T. (Erevanskij Fizicheskij Inst. aa = 12p. 
i . NTIS (US Sales Only), PC A02/MF 
s.; 2 figs.; 1 table. 

The process of hydrogen liquefaction due to the heat ex- 
change with vaporizing helium is analysed. The temperature condi- 
tions of heat exchangers are considered taking into account the 
thermodynamical —— of gases and the gas flows are calculat- 
ed. To liquefy cooled hydrogen at ga. pressure equal to 1 atm, twice 
as much helium is needed in comparison with the cooling from room 
temperature to condensation temperature. To increase the liquefac- 
tion efficiency half as much again the cooling to 15 deg K of 
hydrogen compressed to 25 atm is proposed followed by its o: 
to atmospheric pressure. The results of calculation are tab 


52700 (EFI—152(75)) ein free flowing 
A yan, K.Sh.; Mina, (Erev: Fizicheskij Inst. 
USSR) Lng 12p. (In an Dep. NTIS (US Sales Only), PC 

2 refs.; 3 figs. 

The circuit of hydrogen liquefaction by means of a heat 
exchange with cold helium vapor is considered in which the hydro- 
gen en flows freely to a condenser due to the rarity at its liquefaction. 

¢ dependence of the temperature and the pressure in the condens- 
er on a helium flow and heat load on the condenser is 


al f helium flo rresponding as tee 
maximum value of helium flow co to ° 
hydrogen in the condenser is obtained. 


52701 (LA-UR—77-1026) Cryogenics safety. Reider, R. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 18p. (CONF-770615—1). Dep. NTIS, PC A02/MF AOI. 
From National conference on campus safety on the Universi- 
ty of — Campus; Honolulu, Hawaii, United States of America 
(USA) (9 Jun 197 a eal 
safety associated with handling cryogenic fluids 
are discussed in detail. These hazards include pressure buildup when 
ee ee oan ane Sanne 0. ge, patents Cones te 
body tissues due to surface contact, toxic risk from breathing air 
altered by cryogenic fluids, dangers of air solidification, and hazards 
of combustible cryogens such as liquified oxygen, hydrogen, or 
natural gas or of combustible mixtures. Safe operating procedures 
and emergency planning are described. (LCL) 


52702 (LBL—6086) Development and applications of the tunnel 
junction de squid, Ketchen, M.B. (California Univ., (USA). 
Lawrence Berkeley Lab.). May 1977. Contract W-7405-ENG-48. 
199p. So NTIS, PC A09/MF AO1. 


The thesis is divided into three princi 


a ee 
through VII are concerned with the theory, 


tion, operation, 
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= wt ie of thin-film tunnel poses dc SQUID (Supercon- 

Uantum Interference Device). ——_ VIII, IX, and X 

Geocrite a of a planar dc SQUID and the incorpora- 

tion of this SQUID into thin-film magnetic field gradiometers. 

XI through XIII discusses the application of a cylindrical 

UID to the measurement of thermal fluctuations in freely- 
pbs tin fibers at the superconducting transition. 


cae ee pare of thermal control methods 
for specialized components scientific instruments at very low 
(follow-on). any 31 Mar. - 30 Nov. 1976. 

Wright, J.P.; Wilson, D.E. (Rockwell International Corp., Canoga 
Calif. (US A). S Div.). Nov 1976. Contract NASS8-31324. 


Park, 
4 (NASA-CR—150152; SD—76-SA-0230). NTIS, PC A06/MF 
AOl. 


Many payloads currently proposed to be flown by the space 
shuttle mone require long-duration cooling in the 3 to 200 K 
——— range. Common requirements also exist for certain 
payloads. Parametric design and optimization studies are 
reported for multistage and diode heat pipe radiator systems de- 
signed to operate in this temperature range. Also optimized are 
ground test systems for two long-life passive thermal control con- 
— operating under specified space environmental conditions. The 
test systems evaluated are ultimately intended to evolve into 

flight test qualification prototypes for early shuttle flights. 


PROTECTIVE STRUCTURES AND EQUIPMENT 


52704 (UCRL—79369) Variations in the burning characteristics 
of low porosity cribs. Beason, D.G.; Alvares, N.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1977. Contract W- 
7405-ENG-48. 24p. (CONF-770433—1). Dep. NTIS, PC A02/MF 


ter meeting of the Combustion Institute Western 
i ttle, Washington, United States of America 
(USA) (18 tar 1977). 

An experimental pro; to test the endurance of HEPA 
filters to the products from eoee various fuels is in progress at the 
Lawrence Livermore Laboratory. The current strategy is to a 
cribs formed of materials used as interior furnishings and ~~ ae 
in laboratories. The cribs have very low porosity, to favor the 
——— of smoke during a major portion of the test duration. The 
low porosity and incombustibility of some of the tested materials 
requires the ignition source (a natural burner) to remain ignited 
during the entire test. Measurements of the crib bi rate, plume 
temperature, oxygen depletion and CO production indicate that the 
combustion parameters of closely spaced cribs are very sensitive to 
crib element spacing and composition, and to bulk ventilation condi- 
tions. (TFD) 


SHIPPING CONTAINERS 


ee ea 2 19)) Obsolete Cask Program: 
end-on drop tests with and wi an impact limiter and the 40-inch 
puncture test. Shappert, L.B.; ts W.L.; Muller, R.C.; Chipley, 
K.K.; Evans, J.H.; RD; Box, W.D. (Oak Ridge Notices 
— Contract W405 ENG-2 


The Heavy Water Component Test Reactor (HWCTR) cask 
was subjected to three impact tests that involved two 9-m drops and 
one I-m drop onto a solid, essentially unyielding surface. The cask, 
weighing about 21,000 kg and fitted with a balsa impact limiter over 
the closure end, was dropped initially in a vertical 2 seen ma 
the impact limiter would strike the drop pad first. second drop 
brought the cask in a vertical position onto the closure end without 
the impact limiter. In the final test, the cask was released again in a 
horizontal position onto a 6-in.-diam steel pin from 0 hele of 1 =. 
The hoisting <n 4 the Tower Shielding Facility (TSF) was 
used to make ae ee aes to Se ea 
onal ale Gee! impact limiter was used. In the drop test 
without the impact limiter, some deformation occurred in the cask 
body, and, although cracks and leakage paths were observed else- 
where in the cask, the seal in the closure was not violated in the 
impact. In the puncture test, some bending of the cask body oc- 
curred. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 50692, 53197 


in open pit mine design. Pentz, D.; 
B1.1-B1.10 of In Site characteriza 

; Hustrulid, W.A. (comps.). Salt Lake 
City; ae of Utah (1976). 


From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 


See CONF-760824—. 


Hodges, P. Session II, 
tion. Brown, W.S.; Green, S. 
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Those aspects of open pit mine design which are affected by 
goctectetnst factors are analyzed in an attempt to outline the pre- 
iminary planning for feasibility purposes, detailed pl of com- 
plete minin; mining operation or a basis for applications to financial institu- 
tions, and modifications made in the detailed plan as the i 
develops and new factors are determined. The special dake 
must be considered when mining non-metalliferous arc bodies are 
indicated. (JSR) 


52707 Unique application of seismic methods in an open-pit 
mining. Kim, Y.S. (Univ. of Nevada, Reno); Bailey, A. pp Session > 
He a! B4.1-B4.5 of In Site characterization. Brown, W.S.; 
wie W.A. (comps.). Salt Lake City; University ‘of Ural Utah 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

A feasibility seismic refraction and reflection field survey was 
conducted at the U.S. Borax Company open-pit mine, Boron, Cali- 
fornia, by the writers during the weekend of March 13 and 14, 1976. 
This field survey was carried out as a preliminary a 
primarily for the purpose of evaluating and establishing the ability of 
such geophysical techniques to locate and outline the subsurface 
openings of the old et me mining under the present open- 
pit. The value of such knowledge about the old underground work- 
ings is directly related to the safe and economical operation of the 
open-pit mine for the company. The feasibility of ced seismo- 
graphs for both reflection and refraction seismic measurements of 
existing room-and-pillar mining was established. 


52708 General principles of underground opening design in com- 
petent rock. Duvall, W.I. (Colorado School of Mines, Golden). pp 
Session III, Paper Al.1-A1.11 of In Site characterization. Brown, 
W.S.; Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake City; Univer- 
sity of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

This paper discusses general princ +9 of underground open- 
ing design es on the concept that with the necessary input data 
regarding the geology of a site, the physical properties of the rocks, 
the in situ stress field in the rock and the general geometry of the 
underground openings, the rock formation can be classified into six 
major categories which are useful for design ar gem Using simple 
theories for the criteria of failure for rock in compression and 
tension, general elastic theory for stress concentration around open- 
ings and in structures, beam theory for stability of roof rock, and 
elementary inelastic theory for creep phenomena, basic design tech- 
niques are outlined for the various rock classifications. The need for 
field evaluation of the theoretical design is stressed and some general 
techniques that should be used in these field evaluations are dis- 
cussed. Where appropriate, the need for additional studies and 
research is noted. 


52709 Site evaluation for cavability and underground support 
design at the climax mine. McDonough, J.T. (Climax Molybdenum 
Co., Colorado). pp Session III, Paper A2.1-A2.15 of In Site charac- 
terization. Brown, W.S.; Green, S.J.; Hustrulid, W.A. (comps.). Salt 
Lake City; University of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

The Climax Mine of AMAX’s Climax Molybdenum Division 
is currently producing approximately 34,000 tons of molybdenum 
ore per day from two underground levels, and initial design is 
underway for the next deeper (1200) level. The aim of this report is 
to present the methods of site evaluation used at Climax for cavabi- 
lity determinations and underground support design. Climax suc- 
ceeds with its panel caving system of mining (Julin, 1973) (Figure 2) 
largely because of the presence of pervasive geologic structural 
discontinuities. The pret ore body at Climax was formed by 
= —— intrusion of mid-Tertiary Myolitic magmas into Precam- 

ite, schist and gneiss, and the hydrothermal emplacement 
aa molybdenite into the network of fractures that were’ generated 
during the forceful upward intrusion of magma. Subsequently, intru- 
sive events that were more deeply seated refractured the overlying, 
ore-bearing stock and propagated a complex system of axial and 
radial fractures. Post-ore movement along the Mosquito Fault and its 
associated stranded shear zones further fractured the ore body and 
disordered the existent geologic structure. The result of these struc- 
tural events is a brittle, crystalline ore body that is transacted by a 
complex pattern of faults, shear zones, and joints that augment cave 
initiation and enhance comminution of the ore blocks. Generaliza- 
tions can be made about the structural trends within the ore deposit, 
however, the intensity and orientation of geologic structure is by no 
means uniform throughout the ore body. The relative intensities of 
silicic and argillic alteration are also highly variable. As a conse- 
quence, no single rock-mass model suffices as a standard for mine 
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design, and site characterization for cavability and support design i is 
a continuous process. 


52710 Room and pillar ground control utilizing the grouted rein- 
forcing bar system. Weakly, L.A. (St. Joe Minerals Corp., Vilbur- 
num, MI). pp Session III, A3.1-A3.11 of In Site characteriza- 
tion. Brown, W.S.; Green, S 


Hustrulid, W.A. (comps.). Salt Lake 
City; i of Utah (i976) 


symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 
' aes 760824— 


of this ‘pap r is to present a viable method of 
ne... ne illars by utilizing fully grouted reinforcing steel 
and a cement—fly ash mortar. r. Although the fully bonded bolt 
concept is not new, as exemplified by the present widespread use of 
resin bolts within United States mines and by the use of cement 
grouted reinforcing used as back pins in the Kiruna Iron Ore Mine in 
northern Sweden, the method of stabilizing mine pillars with fully 
bonded reinforcing is new. This method, called the "grout-rebar 
system”, was first incorporated at St. Joe Minerals Corporation's 
Fletcher Mine in December of 1972. The system was used on an 
emergency basis before extensive research on the mechanics of the 
system could be completed. Since December of 1972, however, 
approximately 206 pillars have been reinforced at Fletcher and the 
system is currently being used on a regular basis at two other St. Joe 
mines and at two competitor mines in the area. Basically, this paper 
is a case study of the efforts, research and results of utilizing the 
grout-rebar system, on a selective basis, at the Fletcher Mine. In 
addition to information about the system, this paper will explain in 
detail the three rock mechanics instruments developed by St. Joe 
and used to measure and monitor rock movement to validate the 
grout-rebar system. 


52711 Protection of vertical shafts in deep-level, hard-rock mines. 
Wilson, J.W. (Consolidation Coal Co., Pittsburgh). pp Session III, 
Paper A5.1-A5.12 of In Site characterization. Brown, W.S.; Green, 
S.J.; Hustrulid, W.A. (comps.). Salt Lake City; University of Utah 


(1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 


The layout of mine excavations and protection pillars neces- 
sary for that exploration of tabular mineral deposits in a deep level 
hard rock environment can be effectively determined by the use =a 
the theory of elasticity. The derivation of design parameters, based 
on elastic analyses of mining con tions and “in the mine” 
observations of damage, has been to derive semiempiric 
eters which are of value in determining the size of reef cool piers 
protect vertical shafts, as well as to permit the prediction of the 
stability of — shafts as affected by future operations. It 
is suggested that the design approach described in this can be 
adopted in deep mines in North America, provided there is a 
correlation between the elastic analyses and underground physical 
conditions. 


52712 Hecla's seismic detection system. Langstaff, J.T. (Hecla 
Co., Wallace, ID). pp ——" Ill, mil Pager A7.1-A7.20 of In 
Site Hage ete oy Brown, W.S.; Hustrulid, W.A. 
ooneee Salt ae City; University of Utah (1976). 
rom 17. symposium on rock mec’ ; Snowbird, Utah, 
United States of Press. nen (USA) (25 Aug 1976). 
See CONF-760824— 


metal mines of the Coeur d’Alene 


Rock bursts in the deep 
district present an ever ——s problem in the safe and economic 


mining of the district's silver, lead and zinc ores. Hecla 
Company operates two mines in the district—the Star, a 1100-ton/ 
day lead-zinc mine, and the Lucky Friday, a 750-ton/day silver-lead 
mine. Rock burst problems at both operations prompted Hecla 
management to made an all-out attempt to find a practical method of 
predicting and eventually controlling these bursts. Research by 
personnel from the Denver Research ter of the Bureau of Mines 
at ASARCO’s Galena Mine indicated that a recognizable pattern of 
seismic activity preceded some bursts and this activity could be 
Ging n monitored by present-day, off-the-shelf electronic devices. 
sing information gained by the Bureau and other sources, Hecla 
ed and installed a 24-channel seismic monitoring system in the 
y Friday mine. Installation was completed in ber 1973 
— after a year of successful operation, it was decided that a similar 
system would be installed in the Star mine. This second installation 
was completed in June 1975. Both systems are now operating and 
roviding continuous information on underground seismic activity. 
h —_—— a consists of a network of geophones with 
attendant ampli that are connected by shielded cable through an 
interfacing device to a computer. The origin of each seismic event is 
determined by the computer and a three-dimensional location is 
printed out. This information is plotted daily and is used to pinpoint 
rock burst prone areas and chart their relative seismic activity. This 
paper will review the causes and effects of rock bursts in the Coeur 
d’Alene district, the equipment and operation of the microseismic 
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system at the Star and Lucky Friday mines, and the results obtained 
to date. 


§2713 Design review of a shaft in alluvium. Pack, 
P.D. (Energy Research and Development Administration, Washing- 
ton, DC); Skinner, E.H. pp Session IV, Paper A3.1-A3.5 of In Site 
characterization. Brown, W.S.; Green, S.J.; Hustrulid, W.A. 
(comps.). Salt Lake City; University of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

During design of a 550-foot rectangular shaft in alluvium, 
lateral support within the excavation was an anticipated construction 
problem. Actual experience showed that the nearly 9 x 14 foot 
excavation required no lateral support. A strain measurement pro- 

concurrent with construction and for a 9-month period follow- 
ing completion of the shaft detected only minor strains. Shaft design 
included consideration of available geological information. Site ex- 
ploration included a 754-foot drill hole, cored at selected intervals, 
and a suite of geophysical well logs. Generalized physical properties 
of the alluvium were developed from laboratory core testing. An 
elasto-plastic, finite element computer program (DNHKLB), devel- 
oped by the Spokane Mining Research Center U.S. Bureau of Mines, 
has been recently used to analyze the behavior of the alluvium 
around the shaft. Analysis showed that yielding first develops in the 
shaft corners and progressively expands into the wall zones around 
the shaft as loading increases. Gradual growth of a plastic zone 
oe ey outward from the excavation boundary at increasin, 
oads but had limited extent and was surrounded at all stress levels 
by an infinite elastic zone. This design review, aided by computer 
analysis, confirmed that the shaft would have been considered theo- 
retically stable as designed. 


52714 Determination of rock squeeze potential for underground 
power projects. Lee, C.F.; Klym, T.W. (Ontario Hydro, Toronto). pp 
Session V, Paper A4.1-A4.6 of In Site characterization. Brown, 
W.S.; Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake City; Univer- 
sity of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

Post-construction movements of the surrounding rock mass 
into underground openings often result in a gradual (and in some 
cases excessive) build-up of load on liners and other supporting 
structures. It is suggested that the time rate of “swell” measured on 
fresh cores be used as an index in assessing the liability of under- 
ground structures to this adverse effect of rock squeeze. The experi- 
mental aspects of determining such an index are discussed in this 
paper, along with their application to the design of underground 
structures in “squeezing” rock. 


52715 Seismicity anomaly prior to a moderate rock burst: a case 
study. Brady, B.T.; Leighton, F.W. (Bureau of Mines, Denver). pp 
Session V, D3.1-D2.8 of In Site Characterization. Brown, Ws. 
Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake City; University of 
Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

A moderate rock burst whose Richter magnitude was less 
than MI1.5 occurred on the 7500 level of the Star Mine, Burke, 
Idaho, at 10:09 a.m. (18:09, UTC) on September 3, 1975. The burst 
was preceded by a rapid increase of seismic activity that was 
followed by a distinct decrease prior to the burst. Examination of the 
pre and post-burst seismic data shows that the time duration, tau/sub 
d/, during which the seismicity increased, was 188 s. This increase 
was associated with the formation of an elliptically shaped zone of 
area, A/sub i/, equal to approximately 7.86 x 10° cm? in the h 
central region of the burst. This increase was then followed by a 
seismicity decrease lasting approximately 65 m. During this time 
interval, seismicity was concentrated outside this zone and primarily 
outside the aftershock region of the burst. A slight increase of 
seismicity developed in the h tral region approximately 10 m 

rior to the burst. The time interval, tau, between the seismicity 
increase and the burst was 68.5 m. The burst was followed by 22 
aftershocks that defined an elliptically-shaped zone of area, A, equal 
to approximately 1.74 x 10’ cm*. Previous theoretical and experimen- 
tal studies by the Bureau of Mines have shown that the functional 
relationship of tau/sub d/ and tau to the areas A/sub i/ and A are 
tau/sub d/ = 2.43 x 10°*A/sub i/ and tau = 2.43 x 10°‘ A, 
respectively, where both tau/sub d/ and tau are measured in seconds 
and no changes are assumed to occur in the far-field boundary 
conditions during the time duration of tau/sub d/ and tau. 


52716 Friction rock stabilizers: a new rock 

method. Scott, J.J. (Univ. of Missouri, Rolla). pp Session V, 4 
E5.1-E5.8 of In Site Characterization. Brown, W.S.; Green, S.J.; 
Hustrulid, W.A. (comps.). Salt Lake City; University of Utah (1976). 


ERA VOL. 2, NO. 21 


From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 
See CONF-760824—. 


Friction Rock Stabilizers, trade name — Sets, are currently 
under research and development. They can Fete as a split 
pipe, set into the geologic mass to be reinforced. They act to preload 
the rock mass during installation and after being set in the ground, 
the forces of insertion resist ground movement. Data are reported on 
pull tests, rock deformation effects on pull loads, shear resistance, 
and strain distribution. (JSR) 


52717 Which location. Methods for determining the accurate 
position of offshore platforms on high seas. Edelmann, H.A.K. 
(Prakla-Seismos G.m.b.H., Hannover (Germany, F.R.)). Oel; 14: No. 
11, 302-306(Nov 1976). (In German). 

5 figs.; 10 refs. 

The steady advance of exploration to ocean areas farther 
away from the shore and into ever deeper waters increases the 
challenges to navigation and accurate position finding. The article 
discusses the methods available today and promised for the near 
future and evalutes their relative usefulness for different purposes. 


52718 Equipment and method to locate a drilling and production 

on the basement of an offshore-drilling barge. Eriler, E. (to 
Hochtief A.G.). German(FRG) Patent 2,609,823/B/. 16 Dec 1976. 
4p. (In Hy mang 


A pe is described which allows a drilling and production 
platform to be placed on the pillars of an offshore-drilling barge 
basement which has been erected on or in the bottom of the sea. 
With the aid of a semi-submersible vessel the drilling platform is 
floated to a position above the columns. 


LASERS 


REFER ALSO TO CITATION(S) 51106, 52516, 52680, 53541, 
53542, 53546 


52719 (AD-A—033778) Studies of techniques for generation of 
vacuum ultraviolet and soft x-ray laser radiation. Final report, 1 
December 1974—30 September 1976. (Stanford Univ., Calif. (USA). 
Edward L. Ginzton Lab.). Dec 1976. Contract N00014-75-C-0576. 
49p. (GL—2642). NTIS, PC A03/MF AO1. 
The goal of this program is to develop techniques for the 
eneration of coherent vacuum ultraviolet and soft x-ray radiation. 
e overall program has two major thrusts. The first is the theoreti- 
cal and experimental development of a new type of collision process 
which may have particular promise for the development of short 
wavelength lasers. The second is the extension of our successful 
nonlinear optical techniques in vapors to shorter wavelengths. In the 
following sections work under both of these programs wissummar- 
ized. 


52720 (AD-A—034912) Molecular energy transfer by 
characteristic 


collisional 
processes of gas lasers. Final report 1 Jan 72—31 Dec 
76. Shin, H.K. (Nevada Univ., Reno (USA). Dept. of Chemistry). 1 
Jan 1977. 13p. NTIS, PC A02/MF AOl1. 

The major objective of this project was to develop theoretical 
models for the calculation of transition probabilities in collisions of 
atoms and molecules. New methods have been developed, and 
existing techniques have been refined to provide both a quantitative 
and a qualitative interpretation of the mechanisms and dynamics of 
molec collisions. Special emphasis is given to the problem of 
deriving explicit expressions for energy transfer probabilities, so 
their dependence on pertinent collision eters can be readily 
determined. Whenever possible, the theoretical study has been tested 
against experimental data, not only for demonstrating the utility of 
the theoretical formulation for the prediction and correlation of 
experimental results, but also for explaining the observations and 
using the discrepancies between theory experiment to further 
refine our understanding of energy transfer processes. The most 
important investigation carried out during the tenure of this grant 
has dealt with the vibrational energy transfer processes in hydrogen 
fluoride molecules, which play major roles in chemical laser oper- 
ation. In addition, the following aspects of molecular collisions have 
also been investigated: vibration-rotation energy transfer in HzO and 
NHs, near-resonant vibration-vibration energy transfer in N2+CO, 
intramolecular vibration-rotation energy transfer in HF + Ar, simul- 
taneous vibrational and rotational transitions in He + Ar, semiclassi- 
pombe yar to vibrational energy transfer in He + He, and transla- 
ti energy dependence of the reaction cross sections of alkali- 
methyl iodide reactions. 

§2721 (AD-A—036726) Free electron laser. Final report 15 
Jul—8 Oct 76. Madey, J.M.; Schwettman, H.A. (Stanford Univ., 


Calif. (USA). W.W. Hansen Labs. of Physics). Dec 1976. Contract 
F49620-76-C-0018. 12p. NTIS, PC A’ F AOl. 





NOV. 15, 1977 


Construction of the high current pulsed gun was completed 
and the system was used with the superconducting accelerator to 
generate a high current 24 MeV electron beam. Experiments were 
conducted with the free electron laser oscillator at 10 microns. The 
pulsed gun consists of the electron gun and the electronics to drive 
the gun. The electronics was designed to the gun at a rate corre- 
sponding to the round trip optical transit time for the FEL resonator 
(11.8 MHz) while maintaining the pulse length below 1.5 nsec. 


52722 (AD-A—036781) New gas lasers. Final report 30 Sep 75— 
1 Aug 76. McDermott, W.E.; Lotz, R.E.; DeLong, M.L.; Thomas, 
D.M. (Frank J. Seiler Research Lab., "United tates Air Force 
Academy, Colo. > Aug 1976. 26p. (FISRL-TR—76-0011). 
NTIS, PC A03/MF A 

The report acme studies begun under FJSRL Work Unit 
7903-03-69. Additional work in this area will be continued as FISRL 
Task 2303-F4. The objective of this study is to develop a chemical 
method for producing 02(delta g) in the gas phase and evaluating the 
02(delta g)-I transfer chemical laser. A heterogeneous flow reactor 
was designed in which 90% H2O2 was coated on a glass substrate 
and exposed to a gas flow of Cle or ClO. The oxygen generated in 
the gas phase from the alkaline hypochlorite-peroxide reaction was 
detected down stream of the reactor via Electron Paramagnetic 
Resonance Spectroscopy. A yield of 11% 02(delta ) to total oxygen 
was observed for the Cle/H2O2 system. This represents an intrinsic 
reaction efficiency of 16%. The lower total yield arises from the 
contribution of O2 produced by the decomposition of the peroxide 
solution. The highest total yield for the Ch2/H2O2 system was 8.4%. 
The latter system produced O2(delta g) without the addition of base 
to the H2O2 (5% yield). 


52723 (AD-A—037009) Ir window studies. Interim report no. 1, 
1 Sep a Mar 76. Marburger, J.H. (University of Southern 
California, — (USA). Electronic Sciences Lab.). Aug 
1976. eoiee: F19628-76-C-0162,. 103p. NTIS, PC A06/MF AOL 

Progress on the first six months of effort on a program of 
infrared window studies is reported. Studies related to thermal 
lensing include quantitative measurements of thermal lensing in 
CdTe, measurement of the three independent strain optic coefficients 
in CdTe and GaAs using an acousto-optic technique, and a theory of 
thermally induced birefringence in polycrystalline materials. Effort 
also focussed on defects in ir window materials, including a study of 
microscopic imperfections in CdTe and ZnSe in which the tech- 
niques of electron microscopy, infrared absorption spectroscopy and 
transport pory measurements were brought to bear on samples 
prepared here for this purpose. The third area of study included 
measurements of laser damage characteristics of ir window materials 
at both 10.6 mm and in the 2-5 mm region. An effort to use surface 
acoustic waves to measure surface absorption was successfully com- 
pleted during this period. A surface absorption as small as 0.0001 
could be directly measured in the presence of a large bulk absorp- 
tion, 0.0001/cm. Analyses of this work suggest that surface absorp- 
tions as low as 0.00001 could be measured. This technology is being 
transferred to the China Lake Naval Weapons Center for refinement 
and extended use. 


52724 (AD-A—037163) Laser damage phenomena in materials. 
Final report 1 Nov 72—31 Oct 76. Magee, T.J.; Peng, J.; Armistead, 
R.A. (Stanford Research Inst., Menlo Park, Calif. (USA)). Nov 
1976. Contract F44620-73-C-0019. 116p. NTIS, PC A06/MF AOl1. 

This report describes progress on a program to characterize 
laser-induced in selected materials and to identify the role of 
microstructural defects and radiation damage in altering infrared 
transmission of laser windows and optical coatings. 


52725 (AD-A—037193) Cavity dump-ptm nd:laser. Final report 
for period: Nov 73—Mar 75. Wentz, J.L.; Baldwin, G.D. (Westing- 
house Defense and Electronic Systems Center, Baltimore, Md. 
(USA). Systems Development Div.). Jan 1977. Contract F33615-74- 
C-1011. 61p. NTIS, PC A04/MF A0O1. 

Three major areas have been investigated with regard to 
obtaining high PRF/high average power operation from a solid state 
YAG:Nd laser: (1) —— of high speed electro-optic modula- 
tion techniques to a high average power low gain laser device; (2) 
temporal modulation format required to obtain stable and efficient 
pulsed operation at PRF’s between the classically accepted PTM 
and Cavity Dump (CD) frequency limits; (3) pulsed operation of dc 
Krypton arc lamp at 10 Hz (25% duty cycle) and subsequent pulse 
burst lasing at high PRF’s. Employment of a dual crystal Pockels 
cell, fast switching modulator electronics with a variable duty cycle, 
and a hybrid resonator configuration has resulted in the attainment 
of stable Q-switched pulse trains over the PRF range of 0.1 to 1 
MHz. During pulsed operation, overall efficiency was 85% of the 
cw maximum value, pulsewidth was 40 ns, pulse amplitude stability 
better than +- 10%, and average power levels exceeding 10 W were 
obtained. Over the 0.1 to 1 MHz range, average output power and 
pulsewidth were found to be independent of PRF. 


pein (AD-A—037257) Optical coatings 2-6 microns. Semi- 

ual technical Kraatz, P. Research ahd Technol- 

cae Conte, Hawthorne, Calif. (USA)). Jan 1977. Contract N00123- 
76-C-1321. 55p. (NRTC—77-8R). NTIS, PC A04/MF AO01. 

This report documents results of characterization and testing 
sro So dosent reas of chrcterzaton and esting 
of the contractual effort, optimization of coatings for 2-6 microme- 
ters laser optics. Principal results x-ray diffraction analyses 
of the coating mai documentation of substrate surface finish, 
total absorptance of CaF2 and SrF2 substrates at 3.8 and 5.3 microm- 
eters, and results of a study of substrate surface c! 
by cleaning procedures. 


52727 oe le Optimization of 
CiO, a purely chemical hcl laser. A aod 
D.R.; Suart, RD; Arnold, S.J. (Defence Research t 
lette, Quebec 7 ee Jan 1977. 40p. (DREV- 
R—4060/77). NTIS, PC A03/MF A01 

Abstract in French. 

The laser output at 3.8 mm from a purely chemical HC! laser 
was used to obtain information about the pre- oe of 
the NO/CI1O: system. The reaction of roe Ton 
atoms with hydrogen iodide was the 
cessful laser tion was confirmed using 
chemical modes. These modes are fe by whether the 
chlorine prog the optical (laser) region directly in the form of 
chlorine atoms, ClO radicals or parent CIO. molecules. A compari- 
son of experimental results for the latter two modes, using computer 
simulation results for the time evolution HCl, showed that the main 
features of the coupling of the pumping reaction to the pre-pumping 
chemistry are understood. 


52728 (AD-A—938107) ee of high-power tunable 
sources in the 12 micrometers and 16 micrometers regions. Final 
technical report. Lax, B. aeatacdguate ina oe tale Cambridge 
(USA). Francis Bitter National Lab.). Jul 1976. Contract 
N00014-75-C-0558. 27p. NTIS, PC A03/MF A01. 

The follo topics are discussed: tion of 12 microme- 
ters radiation by difference-frequency mixing of CO» laser 
in GaAs; high power far infrared generation in GaAs; Noncolinear 
phase-matched four photon generaton of CO: laser radiation in 
germanium; and efficient high-power 8.62 micrometers infrared radi- 
ation sources for uranium isotope separation in UFe. 


52729 (AD-A—038119) High power uv laser pumped dye laser 
tests. Final report, 28 June 1976—31 January 1977. E.A. 
Jog Research and Technology Center, Ha Calif. 
(USA)). Mar 1977. Contract N00014-76-C-0994. 35p. (NRTC—77- 
12R). NTIS, PC A03/MF AO1. 

Photochemical stability of ten different dyes emitting in the 
blue-green spectral region was investigated, both for KrF and XeF 
laser pumping, to determine the possibility of developing high 
power, uv laser pumped dye lasers. :. Several eeu were found to 
exhibit better stability under uv laser pumping in to flash 
lamp pumping. Some possible explanations are suggested. mi ry toh 


52730 (AD-A—038207) Long-term laser frequency 

Interim scientific report 1 Jan-31 Dec 76. Ezekiel, S. (Massachusetts 
Inst. of Tech., Cambridge (USA), Research Lab. of Electronics). 14 
Mar 1977. Contract F44620-76-C-0079. 13p. NTIS, PC A02/MF 
AOl. 


Fem eg ot apel 


progress on long-term laser 
frequency stabilization for the period January 1, 1976 - December 31, 
1976. It includes a list of publications pub! blished under AFOSR 
§2731 (AD-A—038506) Purely chemical hydrogen chloride laser 
based upon the reaction of chlorine atoms with bromide. 

D.R.; Arnold, S.J.; Suart, R.D. 

Research Establishment Valcartier, Courcelette, 
Mar 1977. 26p. (DREV-R—4071/77). NTIS, 

Laser emission from vibrationally excited HCl has been 
achieved in a transverse flow system whose energy relied 
the chlorine atoms were +p: in situ from the 
of NO with ClO:. The Sen ae 
was substituted for HBr. Loss of HCI vibrational quanta through 
collisions with HBr is believed to be a severe limitation on Cl + 
efficiency of Cl + HBr compared with Cl + HI along with the 
reduced , othuontililiey of the pumping reactio. 

two-dimension- 
al cw chemical laser power Ramshaw, J.D.; Butler, T.D. 
Alamos Scientific L Lab., N.Mex. (USA)). 1977. Contract W- 


This rt summarizes research 
support. 
Foster, K.D.; S 
( ))- 
A03/MF AO0Ol. 
Abstract in French. 
pumping 
upon the reaction Cl + HBr yield HCl + Br.  — 
reaction 
was poem d one third the ou — power if hydrogen iodide 
HBr system and probably accounts for the reduced HC! laser 
§2732 (LA-UR—77-838) Numerical methods for 
(Los 
7405-ENG-36. 33p. (CONF-770341—1). Dep. NTIS, PC A03/MF 
A0l. 
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From Tri-service chemical laser symposium; Huntsville, Ala- 
bama, United States of America (USA) (1 Mar 1977). 

The current status of two-dimensional chemical laser model- 
ing at Los Alamos is reviewed, with emphasis on numerical methods 
for coupling the radiation field to the fluid dynamics so that laser 
power can be calculated. The primary computational model is 
embodied in a two-dimensional time-dependent computer code 
called RICE-RAD. The RICE-RAD code was developed by incor- 
porating radiation and lasing into the basic RICE code for transient 
compressible multicomponent reactive fluid flow. A steady-state 
solution is generated as the asymptotic limit of a time-dependent 
calculation in which the radiative time scale is artificially lengthened 
to make it comparable to the fluid dynamical and chemical time 
scales. This F ceyener“s generates a fully converged simultaneous 
solution to the coupled steady-state radiation intensity and fluid 
dynamics equations. Threshold, J-shifting, and cutoff are fully and 
automatically accounted for without the necessity of special logic 
and testing. Example solutions are presented to illustrate the = yom 
tion of the code to several existing and proposed chemical laser 
systems. Finally, an alternate approximate method is described for 
estimating laser power based on nonlasing (small-signal) vibrational 
distributions as input. 


52733 (N—77—15219) Multistation refrigeration system. Wiebe, 

E.R. (National Aeronautics and S$ Administration, Pasadena, 

pny (USA)). 8 Sep 1976. Contract NAST-100. 13p. NTIS, PC A02/ 
F AOl. 


A closed cycle refrigeration (CCR) system is disclosed for 
—a cooling at different temperatures to different parts of a 
maser. The CCR includes a first station for cooling the maser’s parts, 
except the amplifier portion, to 4.5 K. The CCR further includes 
means with a 3.0 K station for cooling the maser’s amplifier to 3.0 K 
and, thereby, increases the maser’s gain and/or bandwidth by a 
significant factor. The means which provide the 3.0 K cooling 
include a pressure regulator, heat exchangers, an expansion valve, 
and a vacuum pump, which coact to cause helium, provided from a 
compressor, to liquefy and thereafter expand so as to vaporize. The 
heat of vaporization for the helium is provided by the maser amplifi- 
er, which is thereby cooled to 3.0 K. 


52734 (N—77—15381) Closed-cycle gas dynamic laser design 
investigation. Final report. Ketch, G.W.; Young, W.E. (Pratt and 
Whitney Aircraft, West Palm Beach, Fla. (USA). Government Prod- 
ucts Div.). Jan 1977. Contract NAS3-19705. 176p. (NASA-CR— 
135130; PWA-FR—7605). NTIS, PC A09/MF AOl1. 

A conceptual design study was made of a closed cycle gas- 
dynamic laser to provide definition of the major components in the 
laser loop. The system potential application is for long range power 
transmission by way of high power laser beams to provide satellite 
propulsion energy for orbit changing or station keeping. A paramet- 
ric cycle optimization was conducted to establish the thermodynam- 
ic requirements for the system components. A conceptual design was 
conducted of the closed cycle system and the individual components 
to define physical characteristics and establish the system size and 
weight. Technology confirmation experimental demonstration pro- 
grams were outlined to develop, evaluate, and demonstrate the 
technology base needed for this closed cycle GDL system. 


52735 Laser theory. Barnes, F.S. (ed.). New York; Institute of 
Electrical and Electronics Engineers, Inc. (1972). 475p. 

The book is intended to serve a portion of the needs of the 
serious student and laser research worker who have the need to refer 
to some aspects of laser theory in depth. Part 1 consists of papers 
dealing with the historical aspects of laser development. Part 2 ial 
with the theory of optical resonators. Part 3 deals with extensions of 
laser oscillator theory. Part 4 discusses transient phenomena in laser 
amplifiers. Part 5 has to do with the problem associated with internal 
modulation and mode locking. The final section, Part 6, deals briefly 
with the problems of noise in maser amplifiers. (TFD) 


52736 Laser action by optically depumping lower states. Krupke, 
W.F. (to oe Research and a Administration). US 
Patent 4,004,250. 18 Jan 1977. Filed date 26 Nov 1975. 10p. 

PAT-APPL-635,456. 

A method and apparatus are described for obtaining laser 
action between an upper energy level and a lower energy level of a 
gaseous medium. The upper energy level is populated to some 
degree (short of achieving a conventional inverted population) by 
any suitable pumping means, and an inverted population is then 
established by transiently and selectively depumping the lower 
energy level such as by exposing the medium to an intense source of 
radiation which selectively causes the transformation of the lower 
energy level species to some other energy level. Thus, a thermally 
pumped/optically depumped gas laser system is produced. 


52737 Pulsed infrared difference frequency generation in 
CdGeAs:. Piltch, M.S.; Rink, J.P.; Tallman, C.R. (to Energy Re- 


search and Development Administration). US Patent 4,011,462. 8 
Mar 1977. Filed date 26 Nov 1975. 4p. 
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PAT-APPL-635,457. 

The disclosure relates to a laser apparatus for generating a 
line-tunable pulsed infrared difference frequency — The appara- 
tus comprises a CO: laser which produces a first uency, a CO 
laser which produces a second frequency and a mixer for combining 
the output of the CO. and CO lasers so as to produce a final output 
comprising a difference frequency from the first and second frequen- 
cy outputs. 


52738 Transverse laser modes. Vedlin, B. Obz. Mat. Fiz.; 24: No. 
3, 83-86(May 1977). (In Slovene). 

The paper deals with those basic properties of laser oscilla- 
tions that are mainly affected by laser resonators. 


52739 Vibration energy transfer laser. Brunet, H. (to Compagnie 
Generale d’Electricite). US Patent 4,028,635. 7 Jun 1977. Priority 
date 15 Jan 1975, France. 4p. 

A vibration energy transfer laser is described. Vibration 
energy which is transferred by molecular interaction to bromhydric 
acid which can then produce infrared light by stimulated emission is 
imparted to nitrogen. Application to the transmission of light 
through the atmosphere is discussed. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 50840, 50841, 51234, 51643, 
51760, 51887, 52234, 52679, 52687, 52692, 52693 


52740 (AED-Conf—76-086-000, pp v) Measurement of tempera- 
ture fluctuations to determine the fluid velocities at phase transitions. 
Bors, J. (Technische Univ. Berlin (Germany, F.R.). Inst. fuer Kern- 
technik). Jul 1976. (In German). 

From Specialist’s meeting on experimental techniques in the 
field of reactor fluid dynamics; Berlin, F.R. Germany (10 Mar 1976). 

In Experimental technique in the thermo- and fluid-dynamics 
fields. Pt. 1. Measurement techniques in reactor fluid dynamics. 

The possibility is considered of using temperature fluctuations 
in the transition range between one- and two-phase diabatic single 
component flow as a carrier of information with respect to statistical 
parameters of the local flow structure. 


52741 (BNL—22422) Intermittency in free turbulent shear flows. 
Dopazo, C.; O’Brien, E.E. (Brookhaven National Lab., Upton, N.Y. 
(USA); State Univ. of New York, Stony Brook (USA). t. of 
Mechanical Engineering). 1977. Contract EY-76-C-02-0016. 8p. 
(CONF-770423—1). Dep. NTIS, PC A02/MF AO1. 

From Symposium on turbulent shear flows; University Park, 
Pennsylvania, United States of America (USA) (18 Apr 1977). 

A formalism previously used in the context of deformable 
porous media and turbulent/nonturbulent intermittent flows is restat- 
ed here. The behavior of the intermittency function derivatives at 
the interface gives rise to surface integrals over the latter. The 
conditioned equations of continuity, momentum, energy, vorticity 
and conservation of a scalar are derived for the turbulent and 
irrotational zones. Surface integrals with a precise physical meaning 
enter the conditioned equations. They can be interpreted as entrain- 
ment of mass, momentum, energy and scalar, and as direct interac- 
tions between the turbulent and irrotational regions. Use is made of 
the experimental conditioned measurements for: (1) the plane wake 
behind a heated flat plate, and (2) the heated turbulent round jet; the 
profiles of entrainment of mass, and the combination of direct 
interactive force and entrainment of momentum are calculated. 
These derived profiles are compared with models proposed by 
previous investigators. 


52742 (COO—4041—1) Novel method of measuring heat transfer 
coefficients with precision. Fetkovich, J.G.; Grannemann, G.N.; 
Meier, D.L.; Fette, C.W. (Carolina Power and Light Co., Raleigh, 
N.C. (USA); Pennsylvania State Univ., McK: rt (USA). Dept. of 
Physics). 1976. Contract EY-76-S-02-4041. 6p. {CONF-7606138 2). 
Dep. NTIS, PC A02/MF AOl1. 

From 12. southeastern seminar on thermal sciences; Char- 
lottesville, Virginia, United States of America (USA) (6 Jun 1976). 

A novel method of measuring the heat transfer coefficient of 
a heat exchanger tube with internal fluid flow is described. This 
measurement is significant in heat exchanger equipment whose inner 
tube surfaces are subjected to fouling. The apparatus for making the 
heat transfer coefficient measurement is rugged and simple. The 
method requires no calibration of the thermometer and no power 
measurement, and is carried out with the inner wall of the heat 
exchanger tube raised to a temperature less than 3°F above the bulk 
temperature of the flowing water. Values of the heat transfer coeffi- 
cient (h) were measured with a precision of better than 1 percent. 
Reproducibility of results was demonstrated, as was agreement with 
the accepted h varies as v°.* relation. (LCL) 
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§2743 (PB—263190) Flow regime transitions for vertical upward 
gas-liquid flow: A. a model for flow regime transitions for vertical 
— gas liquid flow-effect of properties and line size. B. a theoreti- 
cal approach to the prediction of flow regime transitions in 
horizontal gas-liquid flow. Progress No. 2. Dukler, A.E.; 
Taitel, Y. (Houston Univ., Tex. (USA). Dept. of Chemical Engineer- 
ing). Feb 1977. Contract E(10-1)-1571. 27p. NTIS, PC A03/MF 


See also PB—263052. 

The computer program was developed to study flow regime 
transitions and to study the effect of line size and fluid p properties. 
The fundamental equations predicting transition conditions include 
the effects of both property and line size. To demonstrate the effects 
on the conventional velocity coordinate map, the transitions were 
calculated for air-water at atmospheric conditions in vertical tubes of 
1, 2, 8, and 12 inches in diameter. The bubble-slug and the churn- 
annulat transitions were unaffected by line size. However, as the line 
size increased, the zone of churn flow diminished. The effect of 
physical properties on the uL/uG regime map as predicted by the 
theory is demonstrated in the report, with a shift being shown in all 
boundaries. Most dramatic was the collapse of the churn region for 
higher density gas and a corresponding extension of the annular flow 
region. 


52744 (SAND—77-8613) Numerical simulation of turbulent 
mixing layers via vortex dynamics. Ashurst, W.T. (Sandia Labs., 
Livermore, Calif. (USA)). Feb 1977. Contract EY-76-C-04-0789. 
llp. (CONF-770423—2). Dep. NTIS, PC A02/MF A0O1. 

From Symposium on turbulent shear flows; University Park, 
Pennsylvania, United States of America (USA) (18 Apr 1977). 

The simple concept of effective transport coefficients for 
turbulent flows is starting to be replaced with the realization that 
turbulent flows consist of structures which are created and de- 
stroyed and it is their interactions that produce the transport of mass, 
momentum, and energy. The bursting phenomena in boundary layers 
is one aspect of that structure and vorticity (or eddy) pairing is the 
structure of the turbulent mixing layer. Numerical experiments using 
discrete vortices, in order to determine to what detail they can 
simulate the planar turbulent mixing layer are described. Calcula- 
tions involving several thousand vortices have duplicated the mixing 
layer growth, eddy pairing, turbulent shear stress profile, and root- 
mean-square velocity fluctuations of moderate Reynolds number 
flows. With the exception of the normal rms velocity fluctuation, 
good agreement is also found at high Reynolds number. 


52745 Heat exchangers, particularly regenerative cooled combus- 
tion chambers for liquid rockets and method for fabrication. Wittich, 
W.; Christl, M.; Butter, K.; Dederra, H.; Kaufmann, M.; Lechner, 
M. (to Messerschmitt-Boelkow-Blohm G.m.b.H.). German(FRG) 
Patent 2,418,841/A/. 20 Nov 1975. 43p. (In German). 

4 figs. 

The heat exchanger consists of a one piece base body made 
out of oxygen free copper and displays canals through which the 
coolant flows. Fuel components of the rocket engine are used. The 
heat exchanger displays thin walled corrosion protected layers made 
out of galvanic isolated gold or an equivalent corrosion resistant 
precious metal. Furthermore, the method of fabrication of this type 
of heat exchanger is described. 


ey New standardized international working formulas for liq- 

gases and vapours. Schmitt, M. (Guide Regelarmaturen K.G., 
rp Bry hafen am Rhein (Germany, F.R.)). pp 54-63 of In VDI/ 
VDE-Gesellschaft Mess- und Regelungstechnik 2nd se 2 of 
members and expert meeting. Duesseldorf, Germany, F.R 
(1976). (In German) 

From 2. meeting of the members and specialists’ meetin as 
the VDI/VDE-Geselischaft Mess- und Regelungstechnik (GMR); 
Wiesbaden, Germany, F.R. (18 - 19 Nov 1976). 

18 figs.; 12 refs. 

The planning of regular plants is often made difficult by the 
fact that each valve producer has his own formula which the user is 
to apply. The activities of the IECV aiming at achieving a standard- 
ization in this field are reported. 


52747 Static control behavior of heat carriers. Paikert, P. (GEA 
Luftkuehlergesellschaft Happel G.m.b.H. und Co., Bochum (Ger- 
many, F.R.)). pp 106-111 of In VDI/VDE-Gesellschaft Mess- und 
Regelungstechnik 2nd meeting of members and expert meeting. 
Duesseldorf, Germany, F.R.; VDI (1976). (In German) 

From 2. meeting of the members and specialists’ meetin ~ 
the VDI/VDE-Gesellschaft Mess- und Re Seen (GMR); 
Wiesbaden, Germany, F.R. (18 - 19 Nov 197 

11 figs.; 5 refs. 

Heat conductors in heated or cooled processes are parts of a 
control circuit. Their behavior is a highly determining factor for the 
control characteristics. Presenting the heat exchange process with 
dimensionless units we can set three marking quantities which can be 
transferred to any construction independent of size, form and design. 
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These are the heating or cooling number, the heat exchange number 
and the ratio of the temperature change. 


52748 Transmission coefficients of ventilation control lines with 
heat carriers. Rasch, H. pp 112-118 of In VDI/VDE-Gesellschaft 
Mess- und Regelungstechnik 2nd —— members and expert 
meeting. Duesseldorf, Germany, F.R.; IT (1976). (In Caran 

From 2. meeting of the members and a 
the VDI/VDE-Gesellschaft Mess- und R ‘ewe (GMR); 
Wiesbaden, Germany, F.R. (18 - 19 Nov 197 

7 figs.; 9 refs. 

The study of the transmission coefficients of the heat 
conductor-control valve shows that no transmission it con- 
stant above the control range can be achieved with a valve ane 
line of equal percentage according to VDI/VDE 2173. This is due 
to the characteristics of the marking line of — percentage which 
is defined in an abstract mathematical way. If we use the constant 
value valid for heat conductors over a wide range of application in 
determining an ideal valve marking line we get a marking line which 
delivers transmission coefficients remaining highly constant above 
the control area. Thus the marking data of the system 
with the marking data of the valve. Optimizing the control valve 
design and the dominating data of the system seems advisable to 
achieve an economical solution. 


52749 Character of non-steady-state heat transfer natural 
convection in a liquid. Ostrovskii, Yu.N.; Pisarev, V.E. (Inst. of Tech. 
and Thermophysics, Kiev). Teplofiz. Teplotekh.; No. 31, 64-67(1976). 
(In Russian). 

The level of development of natural convection during a non- 
steady-state type of a rature perturbation of a heated surface at 
any szomseat of tine teutt) oan be ddtetmianh > Gnaaeinaneine 
first method for the case of an abrupt establishment of the tempera- 
ture T(K) is by comparing the e time of the non-steady-state 
process with the known time tau(K), in the course of which the heat 
transfer corresponding to free motion of the medium has for all 
practical purposes attained a level of the steady-state mode at T(K) 
= constant. The second method for the remaining cases, including 
also those where it is not possible to speak concretely about a 
constant value of tau(K), is by com posing <enete xperimental temperature 
curves with a calculation based on the assumption that all the heat in 
the liquid is carried off by heat conductivity alone. 


52750 Use of electric methods in constructing thermal 
and hydrodynamic fields in thermal boilers. Kononenko, 
G.N.; Tsyrul'nikov, A.S. (Inst. of Tech. and hysics, Kiev). 
Teplofiz. Teplotekh.; No. 31, 78-84(1976). (In Russian). 

Methods of mathematical modeling applicable to solving 
problems of hydrodynamics and convective heat transfer in circulat- 
ing systems are discussed. Cases are considered for infinite and finite 
rates of intraphase heat transfer with the use of ohmic resistance 

grids. A description is given of an approximation method of current 

Strips (or tubes) for constructing non-steady-state thermal fields in a 

moving heat transfer medium, which in the case of complicated 
circulation systems is the most efficient. 


52751 Calculating a laminar, non-axially-symmetric boundary 
layer on a rotating disk. Dorfman, A.Sh.; Fedotkin, I.M.; Bondar- 
enko, T.V. (Inst. of Tech. and Thermophysics, Kiev). Teplofiz. 
Teplotekh.; No. 31, 88-92(1976). (In Russian). 

A solution of the equations of a laminar boundary layer for 
non-axially-symmetric flow of an incompressible viscous liquid 
around a rotating disk at small temperature differences is described. 
The integral method of Karman-Pol'gauzen is used as the basis of the 
solution. The boundary layer pt am of this problem are reduced 
to a system of ordinary differential equations which are first order 
with respect to the auxiliary functions. Solution of the latter system 
is carried out numerically by the method of Runge-Kutta. 


52752 Detentaing Ge nutes of aes Se ee 
gular fins in heat exchange systems. rere M.K.; Kolenko, G.P. 
(Kiev Polytechnic Inst.). Toplofiz: Teplote No. 31, 95-98(1976). 
(In Russian). 

On the basis of a solution of the two-dimensional problems of 
heat conductivity for a rec fin, an expression is obtained for 
the efficiency coefficient of replacing continuous fins by hollow fins, 
which is the ratio of the maximum and average temperature of the 
heat exchange surface. By inv: ting this coefficient it was possi- 
ble to determine the region tom of the Bio number and the 
relative fin length, within the limits of which the e non- 
isothermal property of a continuous fin is observed, and in this way, 
the region of efficient use of hollow fins in heat exchange systems. 


52753 Local heat exchange on the initial thermic section of a 
plane-parallel channel with laminar flow in the boundary layer. Legkii, 
V.M. (Kiev Polytechnic Inst.). Teplofiz. Teplotekh.; No. 31, 98- 
104(1976). (In Russian). 

Local heat transfer coefficients were ex tally deter- 
mined at five radial cross-sections of the initial thermic part of a 
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channel with a ratio of sides of 1:5. The unheated length 
was varied within the limits of X/d = 3 to 10. It is shown that with 
mixed flow in the boundary layer the distribution of local heat 
transfer coefficients in the radial cross-sections may not be uniform, 
while the sections with laminar flow in the boundary layer and with 
decreased heat — occur in the middle part of the walls. A 
graphic-analytical od is proposed for calculating local and 
average heat transfer at the initlal, thermic section of a plane-parallel 
channel with laminar flow in the boundary layer. 


52754 Unsteady coupled high flux-mass and momentum transfer 
with a moving boundary. Kaellis, J.; Wasan, D.T.; Taylor, D.B.; 
Miller, D. (Argonne National Lab., IL). Chem. Eng. Sci.; 32: No. 2, 
135-148(1977). 
seinieets simultaneous transient developing mass and momentum 
layers in a moving-wall (Stefan) problem resulting from 
ay sd flow of a fluid through a channel with dissolving walls is 
determined. Two effects which influence the course of the problem 
are considered: a flux induced velocity, referred to as the Stefan- 
Nusselt effect, characterized by a parameter called the potential ratio 
and a velocity due to the density difference between the phases, 
py nem ae on the Stefan—Nusselt velocity, and characterized by 
called the density ratio. The changing metric con- 
fines of the problem requires the introduction of a mobile coordinate 
system in lieu of the conventional Eulerian coordinate system. No 
known solution by previous authors have considered both these 
effects in a mobile coordinate system. The boundary equations, 
considering these effects, are develo in vector form for a wall 
which is skewed to the coordinates of a conventional x, y coordinate 
system. The general diffusion equation in terms of moving coordi- 
nates is derived from basic principles and shown to contain addition- 
al terms which are not obtainable by a chain-rule conversion. The 
additional terms cancel out in differential form but must be included 
in finite difference form to ensure conservation. The problem is then 
solved by finite differences using the vorticity-stream function 
A non-dimensional flux is defined and plots showing the 
variation of the non-dimensional flux, mass concentration, vorticity 
and velocity as well as the shape of the channel wall with the 
governin ters—Re, Sc, the potential ratio, and the ratio of 
solid to fluid density are shown as a function of time and distance. 
The influence of the parameters are discussed. A wave-wall effect, 
which occurred in some of the problems, is described. 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 51474 


52755 (AD-A—038305) Positron lifetime 
materials. Final 


technique for nondes- 
report. Holt, W.H.; Jr, W.M. 
(Naval Surface W ms Center, Dahlgren, Va. (USA)). Dec 1976. 
29p. (NSWC/DL-TR—3573). NTIS, PC AO3MF AO1. 

The positron lifetime technique for monitoring changes in 
material properties is described. Examples of positron lifetime mea- 
surements in metals and nonmetals are given. Ex) ents per- 
formed on fatigued and thermally degraded mate: indicate that 
A — lifetime spectrum is sensitive to these material changes. 

uthor 


52756 Temperature index - how better to compare insulation 
materials. Snadow, R. Arch. Energiewirtsch.; 31: No. 2, 167-172(Feb 
1977). (In German). 

2 figs. Short communication only. Translated from English. 
Also published in Electrical Times (Jul 1976) no. 4338 p. 5-7. 


tructive evaluation of 


SAFETY ENGINEERING 
REFER ALSO TO CITATION(S) 52303, 52701 


52757 (CONF-770529—1) Appliance safety by design. Wo- 
losewicz, R.M. (Argonne National Lab., Ill. (USA)). 1977. Contract 
W-31-109-ENG-38. 33p. Dep. NTIS, PC A03/MF AOI. 
From IEEE appliance technical conference; Pittsbur TN 
Pennsylvania, United States of America (USA) (io May 19 
Reputable manufacturers have always been concerned with 
the safety of those who come in contact with their products. Their 
ng pt that product fui carefully , ee 
uring eac’ TOCess contributes Tr to accep- 
tance of their ucts ond the sotiafection aes eutena. 
a 8 pe eH ete 
re eee ee eee Some of the 
ae used to develop a safe and a reliable product are dis- 
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VACUUM ENGINEERING 
REFER ALSO TO CITATION(S) 52802 


52758 (BNL—22769) Ion desorption test instrument. Edwards, 
D. Jr.; Halama, H.; Aggus, J. (Brookhaven National Lab., U; — 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 3p. ( 
770908—1). Dep. NTIS, PC A02/MF A0O1. 

From 7. international Vac. congress and 3. international con- 
ference on solid surfaces; Vienna, Austria (12 Sep 1977). 

An instrument is described which allows the determination of 
the number of CO molecules released from a surface and equilibrat- 
ing into the gas phase when an approximately 1000 eV argon ion 
strikes a metal wall. Evidence is reported on an enhancement of the 
CO outgassing rate due to ion bombardment. The above measure- 
ments are of significance in the design of high intensity proton 
storage rings as well as in characterizing a first wall process in fusion 
reactors. 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 50600, 50794 


52759 (NTIS/PS—77/0202) Transistor amplifiers (a bibliogra- 
phy with abstracts). Report for 1964—Feb 77. Reed, W.E. (National 
Technical Information Service, Springfield, Va. (USA)). Apr 1977. 
193p. PC NO1/MF NO1. 

Supersedes NTIS/PS—76/0233, and NTIS/PS—75/288. 

The design, development, and applications of transistor ampli- 
fiers are covered in the cited reports. Research on reliability and 
radiation effects is included. (This updated bibliography contains 188 
abstracts, 71 of which are new entries to the previous edition.) 


52760 (SAND—76-0275) Optimal NOR networks for self-dual 
functions of four variables. Reynolds, D.A. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). Jun 1977. Contract EY-76-C-04-0789. 17p. 
Dep. NTIS, PC A02/MF AO1. 

A complete catalog of optimal NOR realizations for all self- 
dual functions of four or fewer variables is presented. Optimality is 
achieved by first minimizing the number of gates required, then 
minimizing the number of gate inputs required, and, finally, minimiz- 
ing the number of logic levels required to realize the function. 
Complements of input variables are assumed to be unavailable. 2 
figs., 5 tables. 


52761 (SAND—76-9191A) Small size plated through connec- 
tions in flexible cables. Voida, G. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 19p. (CONF- 
770513—1). Dep. NTIS, PC A02/MF AO1. 

From Electronic component conference; Arlington, Virginia, 
United States of America (USA) (17 May 1977). 

The reliability of plated through holes in flexible cables and 
measurements to assess their quality are described. PTH's as small as 
0.33 mm in dia were produced in 50 xm thick Kapton insulation. To 
determine the stability of the PTH’s, test panels were exposed to 
flexure, 150°C g, temperature shock, humidity, mechanical 
shock and vibration, and altitude testing. The current carrying 
capacity and stability to soldering and unsoldering of the PTH's 
were also determined. Series resistance measurements were made to 
determine the quality of PTH’s before and after the environmental 
exposures. Copper thickness of the PTH's measured by the microhm 
resistance method agreed within about 50 percent with the corre- 
sponding thicknesses determined by cross-sectioning. Results in the 
present study confirm that flexcircuits with small size PTH’s can be 
very reliable for use in complex electronic assemblies and in weapon 
applications. 


52762 (SAND—76-9216) Integrated set of computer aids for 
custom IC design. Gwyn, C.W. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Dec 1976. Contract EY- 76-C-04-0789. 24p. (CONF- 
bet Dep. NTIS, PC A02/MF AOl1. 

From Conference on computer-aided design of electronic and 
microwave circuits and systems; Hull, United Kingdom of Great 
Britain and Northern Ireland (UK) (12 Jul 1977). 

An integrated set of computer aids was developed to reduce 
the time and cost for producing a custom MOS IC design. The basic 
codes, use of codes in the circuit ign sequence, and benefits 
realized by using computer aids are described. 5 figures, 3 tables. 


52763 gale ne Cope cleanup of 
after automatic routing. Peterson, D.P. (Sandia oe. 
nauerque ‘N. Mex. (USA)). 1977. Contract EY-76-C-04-0789. 
oP. (CONF-770610—3). . NTIS, PC A02/MF AO1. 
From 14. ACM-IE design automation conference; New 
Orleans, Louisiana, United States of America (USA) (20 Jun 1977). 
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High reliability PWB’s used in space satellites pose special 
problems for CAD activities. Careful attention must be paid to the 
cleanup of interconnects around lands. 


52764 (SU—326-P.39-13) New philosophy for interconnection on 
multilayer boards. Rau, B.R. (Stanford Univ., Calif. (USA). Digital 
Systems Lab.). 1977. Contract EY- 76-S-0326-039. Tp. (CONF- 
7606153—1). Dep. NTIS, PC A02/MF AOI. 
From 13. annual design automation conference; San Francis- 
co, California, United States of America (USA) (28 Jun 1976). 
Alternative approaches to the interconnection problem on 
multilayer boards are studied and evaluated with respect to their 
desirability and feasibility. A brief review of the current methodolo- 
gy is included to _— ht those aspects of the current approach that 
might be improv conclusion is that a more integrated ap- 
proach to interconnection on multilayer boards is essential to deriv- 
ng the maximum benefit from the additional degrees of freedom 
orded by a multilayer board. Various integrated approaches are 
proposed. 4 figures. 


52765 (UCRL—79504) Comparison of constructive placement 
algorithms. Magnuson, W.G. Jr. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 11 May 1977. Contract W-7405- 
ENG-48. 6p. (CONF-770528—1). Dep. NTIS, PC A02/MF AO1. 

From IEEE region six conference; Portland, Oregon, United 
States of America (USA) (25 May 1977). 

Experimental results on four constructive techniques for the 
placement of modules on a printed wiring or wire-wrap board are 
presented. The four techniques reported upon are the pair-linking, 
the cluster development, the minimal-interconnected subgraph, and 
the stochastic ee rm The results indicate that for problems larger 
than 50 modules cluster-development yields better placements, but at 
the expense of more computer time. 4 figures. 


52766 Stored program digital process controller. Stephenson, 
D.L. (to Energy Research and Development Administration). US 
Patent 4,001,557. 4 Jan 1977. Filed date 14 Oct 1975. 4p. 
PAT-APPL-621,894. 
A digital process control function generator wherein a timing 
clock, in conjunction with programmable read-only memories, con- 
trols variables in a process with respect to time is described. 


52767 Thin film deposition by electric and magnetic crossed-field 
diode sputtering. Welch, K.M. (to Energy Research and Develop- 
ment nen. US Patent 4,006,073. 1 Feb 1977. Filed date 3 
Apr | 

PAT-APPL-565,019. 

A method is described for applying a thin film coating to the 
surface of a workpiece, in particular, applying a coating of titanium 
nitride to a klystron window by means of a crossed-field diode 
sputtering array. The array is comprised of a cohesive group of 
numerous small hollow electrically conducting cylinders and is 
mounted so that the open ends of the cylinders on one side of the 
group are adjacent a titanium cathode plate. The workpiece is 
mounted so as to face the open ends of the other side of the group. A 
magnetic field is applied to the array so as to be coaxial with the 
cylinders and a potential is applied across the cylinders and the 
cathode plate, the cylinders as an anode being positive with respect 
to the cathode plate. The cylinders, the cathode plate and the 
workpiece are situated in an atmosphere of nitrogen which becomes 
ionized such as by field emission because of the electric field be- 
tween the cylinders and cathode plate, thereby establishing an 
anode-cathode discharge that results in sputtering of the titanium 
plate. The sputtered titanium coats the workpiece and chemically 
combines with the nitrogen to form a titanium nitride coating on the 
workpiece. 


52768 Passive radio frequency peak power multiplier. Farkas, 
Z.D.; Wilson, P.B. (to Energy Research and Development Adminis- 
tration). US Patent 4,009,444. 22 Feb 1977. Filed date 30 Aug 1974. 
8p. 


PAT-APPL-S01,911. 

Peak power multiplication of a radio frequency source is 
obtained by the simultaneous charging of two high-Q resonant 
microwave cavities by applying the source output through a direc- 
tional coupler to the cavities and then reversing the phase of the 
source power to the coupler. The power in the cavities simulta- 
neously discharges through the coupler to the load in combination 
with power from the source to apply a peak power to the load that is 
a multiplication of the source peak power. 


52769 High voltage pulse generator. Fasching, G.E. (to Energy 

Research and thee hon Administration). US Patent 4,011,463. 8 
Mar 1977. Filed date 12 Jun 1975. 6p. 

PAT-APPL-586,460. 

An improved high-voltage pulse generator is described which 

ap useful in ultrasonic testing of rock core samples. An N 

of capacitors are charged in parallel to V volts and at the 

proper instance are coupled in series to produce a high-voltage pulse 
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of N times V volts. Rapid switching of the 

paralleled charging configuration to the series disc 

tion is accomplished by using silicon-controlled 

chain self-triggered following the initial triggering of a i a one of 
the rectifiers connected between the first and second of the plurality 
of charging capacitors. A timing and triggering circuit is provided to 
properly synchronize triggering pulses to the first SCR at a time 
when the pre a is not being applied to the parallel- 
connected chargin itors. Alternate circuits are provided for 
controlling the ap lication of the charging voltage from a charging 
circuit to be pa to the parallel capacitors which provides a 
selection of at least two different intervals in which Dow charging 
voltage is turned “off’ to allow the SCR’s connecting the capacitors 
in series to turn “off” before recharging begins. 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 51424, 52251, 52253, 52261, 
52269, 52274, 52278, 52286, 52289 


52770 (PB—263396) Municipal-scale thermal a of solid 
wastes. Final report. Weinstein, N.J. (Recon Systems, Inc., Prince- 
ton, N.J. (USA)). 1977. Contract EPA-68-03-0293. 365p. NTIS, PC 
A16/MF AO. 

The state of the art for the thermal processing of solid waste 
is described. Subjects covered include: costs, site selection, plant 
design, utilities, weighing, handling, furnace design, energy recov- 
ery, pyrolysis, instrumentation, air pollution control, acceptance 
evaluation, operation and maintenance. 


52771 Latest developments in processing Spanish urban raw 
refuse. Cavanna, M.M.; Riano, E.; Almaraz, J.S.; Ramirez, H.G. 
(Empresa Nacional ADARO de Investigaciones Mineras, S.A., 
Madrid). pp 141-145 of In Proceedings of the fifth mineral waste 
utilization symposium. Aleshin, E. (ed.). eo IIT Research 
Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 0976) 

See CONF-7604131— 

Research studies in ENADIMSA’s Pilot Plant for the treat- 
ment of urban raw refuse in Madrid have resulted in substantial 
modifications of the original flowsheet and of some of the specific 
apparatus in order to deal with the high p rtions of decayable 
organic materials present in Spanish refuse. The fundamen in- 
volved are thoroughly discussed and the corresponding modifica- 
tions are described in detail. Practical results and subsequent conclu- 
sions derived from these changes are presented. Reference is made to 
the industrial application and scaling-up of the process. 


52772 Pilot studies processing MSW and recovery of aluminum 
using an eddy current separator. Alter, H. (National Center for 
Resource Recovery, Inc., Washington, oy 8 Natof, S.; Blayden, 
L.C. pp 161-168 of In Proceedings of the fifth mineral utilization 
symposium. Aleshin, E. (ed.). Chicago; IIT Research Institute 
(1976). 

From 5. mineral waste utilization symposium; 
nois, United States of America (USA) (13 Apr 1976). 


The Sale pir pc f a pilot plan ar np - 
e design and o tion o ilot plant p: 

to 20 tons per hour of pe municipal waste is described. 

shreds, air classifies, ma; ——- separates and processes for 

num recovery. The performance of an aluminum eddy current moo 
separator is emphasized. 

52773 Air classification of municipal 


Chicago, Illi- 


refuse. Grubbs, M.R.; Pa- 
terson, M.; Fabuss, B.M. (Raytheon Service Co., B MA). 
pp 169- 174 of In eye the fifth mineral u 


tilization s 
sium. Aleshin, E. (ed.). cago; IIT Research Institute (1976). 

From 5. mineral waste utilization s symposium; Iih- 
nois, United States of — (USA) (13 Apr 1976). 

See CONF-760413 

A major mana ‘a resource recovery is the separation of 
light organic materials (e.g., Gare , plastics) from heavier metals and 
minerals. Raytheon Service pany has developed a unique rotary 
drum air classifier as part of its resource recovery effort. It has been 
designed to handle cree | shredded materials thus allowing the 
P uction of a clean refuse-derived fuel product with a — 

eating value. An engineering model has been constructed and 

tested. The data obtained was used to determine the effect of drum 
angle, rotation speed, lifter height and configuration, air hep 
feed rate, and — size on separation efficiency. This data served 
as the basis of design for a full scale unit which is currently under 
construction. 


52774 Glass and non-ferrous metal recovery subsystem at Frank- 
lin, Ohio: final report. Cummings, J.P. (Owens-Illinois, Inc., Toledo). 
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pp 175-183 of In (cd). Chicagor fifth mineral utilization sym rae 
sium. = ey E. (ed.). IIT Research Institute (19 - 
From 5. mineral waste utilization symposium; Chicago, 


nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131— 

The recovery of glass and aluminum from municipal refuse by 
use of ore d , mineral beneficiation and color so tech- 
niques with two different process lines is discussed. The physical 

characteristics and assay indicate what use the recovered materials 
have in the present market. A concise evaluation of processes, 
equipment and comparative techniques is presented. Aluminum 
assays indicate a high copper and zinc content detrimental to present 
— can manufacture. The economics of a large scale plant are 
included. 


52775 Resource recovery from refuse. Morey, B.; Griffin, T.D.; 
Gupta, A.K.; Hopkins, I.J.T. (Occidental Research Corp., La Verne, 
pp 184-194 of In Proceedings of the fifth mineral utilization 
oe Aleshin, E. (ed.). icago; IIT Research Institute 
From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 


See CONF-7604131—. 

Construction has be in El Cajon, California of a 200 ton 
per day resource facility. The plant will use Occidental Petroleum 
Corporation's Flash Pyrolysis process peal ap yey of a liquid fuel 
from the organic portion of municipal t a froth flotation process 
for cullet quality glass recovery and Recyc-Al eddy current separa- 
tors for nonferrous metal recovery. Contracts are nearly complete 
for a resource recovery facility in Bridgeport, Connecticut incorpo- 
rating Combustion Equipment Associates Eco-Fuel-II process — 
Occidental Petroleum’s glass and nonferrous metals ——_ 
cesses. A major new inorganic resource recovery prototype facility 
has begun operation in La Verne. The nonferrous metal recovery 
section is rated at about 3 tph feed, and the glass plant is rated at 
about 2 tph feed. 


52776 Monroe County resource recovery 

(Raytheon Service Co., Burli 

H. pp 196-203 of In ings of the fifth mineral utilization 
posium. Aleshin, E. (ed.). Chicago; IIT Research Institute 


sym) 
(1976). 
um; Chicago, Illi- 


project. Carlson, D. 
m, MA); Spencer, D.; Christensen, 


From 5. mineral waste utilization symposi 
nois, United States of America (USA) (13 Apr to 

See CONF-7604131—. 

Monroe County, New York is engaged in a project to recover 
the maximum amounts of energy, metal, mineral values from 
solid waste. Raytheon Service Company is the prime contractor for 
a multiphase contract that involves the design, construction manage- 
ment, startup, and operations of a 2000 ton per day resource recov- 
ery facility. The facility will process municipal, commercial, and 
light industrial waste at a rate of ximately 140 tons 
Products which will be reclaimed by the facility incl refuse- 
derived fuel, iron, glass, aluminum, ne nonmagnetic metal, sand, 
and a residual product for disposal. Final design of the facility is 
nearing completion. 


52777 CRRC approach to urban solid waste processing. Smith, 
M.L. (Continental Can Co., Inc., Chicago). pp 204-214 of In Pro- 
ceedings of the fifth mineral utilization symposium. Aleshin, E. (ed.). 
eee IIT ee Institute (1976). 

From 5. mineral waste utilization symposium; 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131— 

The Continental Can municipal solid waste recovery process 
is based on a simple hard-headed business design are om proven 
concepts and energy saving features. Dry techniques are 
used in concert with a systematic sensitive marketing approach to 
recover and reuse paper, combustible materials, metals and glass. 


aed mg sd the design of an urban refuse 

Senet ani ay oe Webb, M.; Power, C. 

(Warren Spri fab. Pertiondsiine, ). pp 241-250 of In Pro- 

ceedings of the fifth mineral utilization symposium. Aleshin, E. (ed.). 
aes IIT oo Institute (1976). 

5. mineral waste um; Chicago, Illi- 


utilization symposi 
nos United States of America (USA) (13 Apr or 
See CONF-7604131—. 

When batch-scale tests demonstrated that domestic refuse 
could be pyrolyzed then converted to gaseous, solid and liquid 
products, bench-scale tests were made to examine the general effects 
ab 1 variables on the system. From these studies and after 

yzing 


ee a 
' ee Se. oo Se 
bested sotest, aad e seepeled even’ ww hot-gas heater. The units 
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were compared and the cross-flow method chosen for further study. 
A protot test plant was designed. The pyrolysis products - 
char, dis' tiilate) were assessed and divided into two cate; 
sources of valuable materials and wastes with disposal p 


Technical and economic analysis of processes for the re- 
covery of metals in the non-ferrous portion of automobile shredder 
refuse. Coyle, B.H. Jr. (NL Industries, Inc., Hightstown, NJ); Ko- 
perski, J.; Anderson, R.N. pp 350-362 of In Proceedings of the fifth 
mineral utilization symposium. Aleshin, E. (ed.). Chicago; IIT Re- 
search aman (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United os of America (USA) (13 Apr 1976). 

See CONF-7604131— 

There are 120,000 to 240,000 tons of non-ferrous metals 
generated annually in the non-magnetic portion of automobile shred- 
der refuse in the United States. material contains a mixture of 
metals and alloys, consisting primarily of aluminum, copper and zinc, 
which is currently separated by a combination of physical tech- 
niques. The merits of hydrometallurgical methods in separating these 
metals are ¢ Cost estimates and economic analysis are 
presented for both existing and for a proposed hydrometallurgical 
separation method. In addition, the technical aspects of the pro 
— are described along with the influence of process and design 
vi es. 


52780 Recovery of metals from industrial waste. Zubillaga, I. 
(Industrias Reunidas Minero-Metalurgicas, S.A., Bilbao, Spain). pp 
363-370 of In Proceedings of the fifth mineral utilization symposium. 
Aleshin, E. (ed.). Chicago; IIT Research Institute (1976). 

From 5. min waste utilization symposium; Chicago, IlIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

The different densities displayed by metals and alloys in 
industrial wastes make possible recovery using the “float-sink” 
(dense-medium) technique. The main problems in this technique are 
to keep the stability of the dense-medium and low yield of the metals 
separation. A proper —= the “float-sink” circuit and a deep 
—_ = the previous crushing system can help solve many of these 

iculties. 


52781 Density separations of nonferrous scrap metals with mag- 
netic fluids. Reimers, G.W.; Rholl, S.A.; Dahiby, H.B. (Bureau of 
Mines, Twin Cities, MN). pp 371-376 of in Proceedings of the fifth 
mineral utilization symposium. Aleshin, E. (ed.). Chisean IIT Re- 
search Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

Magnetic fluids consisting of a stable suspension of magnetic 
particles in a liquid medium are proposed for use in the selective 
separation of materials according to their density. By eos Se 
magnetic fluid in a nonhomogeneous magnetic field of sufficient 
magnitude, a levitation force is generated within the fluid, causing 
the apparent density of the fluid to increase. This force is applied in 
research by the Bureau of Mines to separate metallic copper from 
chopped aluminum wire with a simple per t-powered 
separator. Aluminum products were obtained with copper contents 
as low as 0.01 percent. Current research experiments utilizing a large 
electromagnet for separating nonferrous metals from shredded auto- 
ae le scrap are discussed. Results of zinc-copper separations are 

given. 


52782 





water-only heavy: cy processes. AS 
Basten, A.T. =. b.v., Geleen, The Netherlands). pp 377- 
385 of In Proceedings of the fifth mineral utilization symposium. 
Anam, E. S. G8) Senge BE ; IIT Research Institute (1976). 


utilization symposium; Chicago, Illi 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131—. 

Stamicarbon has started research and development on one 
solid waste product, junked cars. Recycling of the materials of 
junked cars is necessary for three main reasons: es wing short- 
fa metals; the environmental pollution caused by the dumping of 

cars; and the fast growth of the number of old cars. In the 
Netherlands, as in other countries, shredders are in tion. The 
ee uct, with a -size mainly of | to mm pieces 
(about 18 S 2'/,"), contains rubber, plastics, iron, aluminum, zinc, 
copper, etc. In Dutch shredder plants, only iron is separated out by 
ee Se SS See See & Sane ty Dees, The main 
request directed to Stamicarbon was to provide an efficient process 
for sorting the iron-free shredded rejects into three components: + 1 
eo ees +) en anne sae ae 
as aluminum magnesium; +1 mm heavy products, including 
the other nonferrous materials. On the basis of these requirements, 
the extensive test program and pilot plant work of Stamicarbon have 
led to a complete flowsheet for a process meeting the requirements. 
In principle, the rubber and plastic products are separated out in 
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water-only cyclones, and the nonferrous metals are separated in 
heavy-medium cyclones. The equipment used for the process and the 
principle of water-only and heavy-medium cyclone operation are 
discussed. The complete flowsheet is discussed. The separation re- 
sults obtained and the quality of the several products are shown. 
Investment costs and operation costs are stated. 


52783 Separation of plastics from automobile scrap. Valdez, 

E.G. (Bureau of Mines, Salt Lake City). pp 386-392 of In Proceed- 

of the fifth mineral utilization symposium. Aleshin, E. (ed.). 
icago; IIT Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of ae (USA) (13 Apr 1976). 

See CONF-7604131—. 

The automobile industry, in its effort to meet stringent auto- 
mobile safety standards and to manufacture lighter weight auto- 
mobiles, has selected plastics to replace heavier metals as a construc- 
tion material of numerous components. Inevitably, this trend will 
have an adverse effect on the economics of the scrap industry unless 
means are developed for recycling these plastics. In view of this 
development, a need has arisen to reevaluate the recovery tech- 
niques presently employed by the scrap processing industry and to 
develop new and improved pate recovery methods. The Bureau of 
Mines, in coo tion with both Ford Motor Co. and General 
Motors Corp. (GMC), has been conducting research on reclaiming 
plastics from shredded modern automobile nonmagnetic rejects. As a 
result of this cooperative research, a flowsheet was developed which 
incorporates screening, air classification, water elutriation, and grav- 
ity separation to recover a product containing up to 80 percent 
polyurethane foam and amenable to hydrolysis, and crude plastics 
concentrates containing varying amounts of polypropylene (PP), 
acrylonitrile butadiene-styrene (ABS), plates ABS, polyethylene 
(PE), polyvinyl chloride (PVC), nylon, and other plastics. Research 
to separate the plastics in these crude concentrates into individual 
— by various methods, particularly flotation, is being 
continu 


52784 New sulfur dioxide-free process for recoverying lead from 
battery scrap. Wilson, D.A. (Bureau of Mines, College Park, MD). 
pp 393-397 of In Proceedings of the fifth mineral utilization sympo- 
sium. Aleshin, E. (ed.). Chicago; IIT Research Institute (1976). 

From 5. mineral waste utilization symposium; Chicago, IIli- 
nois, United States of America (USA) (13 Apr 1976). 

See CONF-7604131— 

A laboratory method for processing lead battery scrap has 
been developed that eliminates virtually all of the SO2 emission that 
normally is produced when using a conventional reverberatory or 
blast furnace. The method employs a hydrometallurgical step to 
convert the PbSO, to PbO and CaSO,. Conversion is accomplished 
by mixing the battery scrap with a slurry of Ca(OH)s. The reaction 
is exothermic and goes to completion in 5 to 10 minutes at room 
temperature after the final addition of Ca(OH). The dried product is 
mixed with a KCl-NaCl flux and carbon and reduced at 650°C. A 
minimum charge ratio of 3 parts of carbon to 100 parts of battery 
scrap is required for reduction. Lead recoveries as high as 95.0 
percent have been achieved in the laboratory. The KCl-NaCl flux is 
recovered for recycling using a standard countercurrent water leach 
and evaporation process. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 50832, 50833, 50834, 50842, 
50921, 52171, 52243 


52785 Cupola emission control with the energy saving centripetal 
vortex wet scrubber: a pilot investigation. Buonicore, A.J.; Yankura, 
E.S. (Entoleter, Inc., New Haven). pp 150-156 of In Energy and the 
environment. Theodore, L. (ed.). Dayton, OH; American Institute of 
Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 

See CONF-761016—. 

The information presented is directed to those individuals 
concerned with controlling cupola furnace emissions to comply with 
current air pollution codes mandated by federal and state regulatory 
agencies. Fabric filter baghouses, electrostatic precipitators and high 
performance wet scrubbers are discussed and compared in light of 
the present state of the art. It is concluded that high performance 
wet scrubbers have a decided advantage over electrostatic precipita- 
tors and fabric filters. Corrosion and water pollution problems can 
be readily managed and reduced pressure drop requirements to 
achieve air emission codes have been made ible by recent 
advancements in the state of the air of gas-liquid contact. A pilot 
investigation for a foundry cupola with a wet scrubber using the 
advanced centripetal vortex contact principle is discussed. The 
scrubber was able to achieve the State of Pennsylvania code at 
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approximately two-thirds the pressure drop of conventional high 
performance scrubber systems. This is consistent with past experi- 
ence on other source streams. 


52786 Method for emergency supply of the furnace of a steam 
boiler, driving the turbine of a compressor, with fuel gas and equip- 
ment for applying the method. (to Vereinigte Oesterreichische Eisen- 
und Stahlwerke A.G. (VOeEST)). German(FRG) Patent 2,529,694/ 
A/. 26 cH 1976. 9p. (In German). 

1 fi 


In this process, immediately after loss of the normal supply of 
combustion air to the furnace, a part of the compressed gas or gas 
mixture from the compressor is taken off and is used as driving gas 
for the suction of combustion air from the here an 
injector. The compressor is separated from the driving nozzle 7S a 
gate valve, whose suction line is connected to the atmosphere and 
whose output line is connected with the combustion air channel. 
Gate valves are provided in the output line and the combustion air 
— which can be operated in opposite directions by common 
control. 


52787 Influence of various factors on the reduction of the nitro- 
gen oxide content in heavy oil firing in the fluidized bed firing. Zichar, 
G.L; Rudenkov, B.M. Arch. Energiewirtsch.; 31: No. 1, 62-69an 
1977). (In German). 

5 figs.; 7 refs. Translated from Russian: Vlijanie razlicnych 
faktorov na snizenie vychoda okislov azota pri zyklonnom sposcbe 
sziganija mazuta. Also published in ‘Izvestija VUZov, energetika’, 
(1976) v. 19 p. 73-79. 

In connection with the partucularly favorable fluidized bed 
firing for heavy oil firing, the factors influencing the nitrogen oxide 
formation in a test swirl chamber were investigated: air excess 
coefficient, heat admittance to the swirl chamber volume, share of 
axial air, gas recycling, stepwise combustion and water injection into 
the combustion zone. The test results are graphically presented. 
According to the results, gas recycling in the combustion zone is an 
effective measure to lower the nitrogen oxide content. With an air 
excess of 1.08 in the swirl chamber and a flue gas gy of 25%, 
the nitrogen oxide occuring is reduced to its half. The 
combustion may also lead to an effective reduction of the NOsub(x) 
release. A combined process is the most suitable, working at low air 
excess with stepwise combustion, flue gas recycling and water 
injection. 


UNDERGROUND ENGINEERING 


REFER ALSO TO CITATION(S) 50712, 51928 


52788 Ventilation of a mechanically driven heading. Guntau, A. 
Glueckauf; 112: No. 22, 1276-1280(Nov 1976). (In German). 

7 figs.; 6 refs. 

Operational experience and further developments with regard 
to a special ventilation system are reported on, a system used for 
fully automated drivages with full-face tunnelling machines. Plan- 
ning data for ventilation techniques and the characteristic data for 
the special ventilation system are presented. Safety measures con- 
cerning drivages are dealt with in detail. 


52789 Present state of automation in mining according to 
Johannesburg IFAC symposium 1976, Olaf, J. Glueckauf; 112: No. rr 
1301-1304(Dec 1976). (In German). 

The report concentrates on papers dealing with mining itself 
and with the processing of mining products. The following issues are 
dealt with: modern control systems in mining monitoring and control 
equipment, processing techniques, = of mine layouts, convey- 
ing and haulage open-cast mining meth personnel planning and 
training. 


52790 Review of the Electra and mining exhibition Johannesburg 
1976. Olaf, J. Glueckauf; 112: No. 23, 1304-1309(Dec 1976). (In 
German). 

10 figs 

Topics discussed are: (1) conveying and haulage; (2) trackless 
vehicles; 3) track-bound vehicles; (4) continuous conveyors; (5) 
types of conveying; (6) transport of material and manriding; (7) 
hydraulic transport; (8) methods of mineral ge ; (9) Road AG 
and drilling; (10) methods of mine ventilation; ( (11) energy supply; 
(12) drives; (13) methods of control and monitoring; (14) ore oa. 
ing. 


52791 Cost of drilling and blasting work. Wild, H.W. Glueckau/; 
113: No. 1, 16-20(Jan 1977). (In German). 

4 figs.; 9 tabs.; 7 refs. 

The costs of drilling and blasting work during road driving 
are not seperately noted and are therefore widely unknown. Stan- 
dard values for blasting work were or for the last time nearly 
10 years ago. The costs of drilling and blasting work during road 
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driving are determined corresponding to the state of Oct. Ist, 1975. 
The nature of rocks and the face were considered as main 
factors. At working faces between 20 m? to 30 m? according to the 
nature of rocks and explosives, there are overall costs for drilling 
and blasting ranging from 15 DM to 47 DM per cubic meter in 
roadways. In gate-end roads the costs for drilling and blasting at 
working faces between 13 m? to 25 m? amount to 11 DM up to 43 
DM per cubic meter, depending on the feasibility to blast and the 
type of explosive. The amount of these costs ought to be a reason for 
paying adequate attention to drilling and blasting techniques during 
road driving in order to reduce costs. 

52792 Future for the electro-hydraulic drilling of blast 
holes. Segura M. Glueckauf; 113: No. 2, 67-70(Jan 1977). (In 


From Colloquium on and blasting techniques; 
Clausthal-Zellerfeld, Germany, F.R. (3 Dec 1976). 

2 figs.; 5 tabs.; 4 refs. 

In order to render the roadway drivage as independent as 
possible from additional pressurized air, mines are now using electro- 
hydraulic systems. The ane of hardly inflammable hydrau- 
lic liquids also enables the use of drilling hammers. A report is given 
on drilling tests with the electrohydraulic en wagon ae 
TH 430 from Atlas Copco AB on the General Blumenthal mine. The 
pipe equipment is described. Time duration, costs for electrohydrau- 
lic drilling, as well as the results are given. 


52793 Low es 
ation. Dietrich, 
German). 

From Seminars of exhibitors on the occasion of the Interna- 
tionale Bergbau-Ausstellung; Duesseldorf, Germany, F.R. (25 May 
1976). 

3 figs 

A aitineecied diesel engine with low gas emission for 
underground operation is presented. The maximum CO concentra- 
tion is given as 400 ppM and the NOx concentration as less than 550 
ppM. These values are lower than the divergent permissible limiting 
= given by a series of countries as limiting values for noxious 
substances. 


52794 Mining plants, equipment and activities of Cerchar. 
Dulong, P. Glueckauf; 113: No. 4, 174-181(Feb 1977). (In German). 

5 figs. 

A report is given on the development of the Centre d’Etudes 
et Recherches des Charbonnages de France (Cerchar), its position 
within the French coal mining, its financial souces. Programs in the 
fields of mining techniques, coal exploration and mining, use of fuels 
and coal products, and environmental protection are discussed. 


52795 Seminar ‘storage of bulk material’ in Clausthal-Zellerfeld 
in 1976. Reisner, W. Glueckauf; 113: No. 5, 284-287(Mar 1977). (In 
German). 

From Seminar ‘storage of bulk material’; Clausthal-Zellerfeld, 
Germany, F.R. (8 - 9 Nov 1976). 

6 figs.; 9 refs. 

A discussion is given of the principles of storage techniques, 
equipment for storage facilities, and bunkers in underground mining. 
The storage of coal is included. 


emission diesel engines for underground oper- 
W. Glueckauf; 113: No. 2, 65-67(Jan 1977). (In 


MARINE ENGINEERING 
REFER ALSO TO CITATION(S) 50928 


52796 Use of prestressed concrete in 

Terry, M.C. pp 150-160 of In oe of technology. 
Moy 23 Booth, S.H. (ed.). Flushing, NY; Scholium International 
ne. : 

From CRYO 76 conference; Washington, District of Colum- 
bia, United States of America (USA) (11 May 1976). 

See CONF-7605135—. 

Floating offshore facilities has evolved as a cost-effective 
alternative for natural gas liquefaction, storage, and transfer. Prob- 
lems in meeting requirements have led to the choice of prestressed 
concrete (PC) in preference to steel. Advantages of PC are pointed 
out. The use of PC in a hull for energy conversion using the 
temperature differential in the ocean is also suggested. (DLC) 


floating structures. 
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PARTICLE ACCELERATORS 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


— (BNL—22796) Synchrotron radiation: its Rog on 

and applications. Blewett, J.P.; Chasman, R.; Green, G.K. (Brookha- 
ven National Lab., Upton, N. Y. (USA)). 1977. Contract EY-76-C-02- 
0016. 19p. (CONF-7 1). Dep. NTIS, PC A02/MF AOl1. 

From Advisory group meeting on applied nuclear physics; 
San Jose, Costa Rica (9 May 1977). 

It has been known for a century that charged particles radiate 
when accelerated and that relativistic electrons in the energy 
between 100 MeV and several GeV and constrained to travel in 
circular orbits emit concentrated, intense beams with broad continu- 
pad tra that can cover the electromagnetic spectrum from in- 

through hard X-rays. Recently the possible applications of 
this radiation have been appreciated and electron synchrotrons and 
electron storage are now being used in many centers for studies 
of the properties of matter in the solid, liquid and gaseous states. A 
brief hess is oy bs pommted of “synchrotron radiation” as it is now 
called. The basic properties of this radiation are described and the 
world-wide distribution is indicated of facilities for its production. 
Particular attention is given to the proposed facility at Brookhaven 
which will be the first major installation to be dedicated only to the 
production and use of synchrotron radiation. Finally, typical exam- 
ples are given of applications in the areas of radiation absorption 
studies, Sic Cet on scattering of radiation, and advances 
based on X-ray lithography. 


52798 (BNL—50536) Magnetic fields for transporting charged 
beams. Parzen, G. (Brookhaven National Lab., Upton, N.Y. (USA)). 
os Contract EY-76-C-02-0016. 96p. Dep. NTIS, PC A0S/MF 
AOl. 


The transport of charged particle beams requires magnetic 
fields that must be shaped correctly and very accurate! ly. During the 
last 20 years or so, many studies have been made, both analytically 
and through the use of computer + ge of various magnetic 
shapes that have proved = be useful. Many of the results for 
aaneatie field shapes can be lied equally well to electric field 
shapes. A report is given which gathers together the results _ 
have more general ce and would be useful in d 
configuration to produce a desired magnetic field shape. field 
shapes studied include the fields in dipoles, quadrupoles, sextupoles, 
octupoles, ae magnets, combined-function ep and electro- 
static septums. beceagedl gees empirical form are proposed, 
based on computer and analytical studies and on magnetic field 
measurements. These empirical formulas are often easier to use than 
analytical formulas and often include effects that are difficult to 
compute analytically. In addition, results given in the form of tables 
and graphs serve as illustrative examples. The field shapes studied 
anno — fields produced by window-frame magnets, C- 

eddies cosine magnets; linear fields produced by 
various pee omy of quadrupoles; quadratic and cubic fields produced by 
ousaelaren and octupoles; combinations of uniform and li fields; 
and septum fields with sharp boundaries. 





AUXILIARIES AND COMPONENTS 
REFER ALSO TO CITATION(S) 52698, 52768 


52799 Electrostatic lens to focus an ion beam to uniform density. 
Johnson, C.H. (to taf Research and Development Administra- 
tion). US Petens 4,002.93 11 Jan 1977. Filed date 30 Dec 1975. 4p. 

PAT-APPL-645, 169. 

A focusing lens for an ion beam having a gaussian or similar 
density profile is described. The lens is constructed to provide an 
inner zero electrostatic field, and an outer electrostatic field such 
that ions entering this outer field are deflected by an amount that is a 
function of their distance from the edge of the inner field. The result 


that of an optical ring 

network of fine wires is enclosed within a sylindsieal anode. 
eu he tee eee uate tee atin as alt eet 
directs the outer particles of the beam while the axial 

undeflected a zero field inside the wire net. ane 
pry ay sy lo ay intensity over a given target area and 
at a given distance from the lens. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 


(CONF-770523—1) Neutron spectra 


oo 
pn eB ge ney ay 


.J.; Becker, 
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W.; Donahue, J. (Argonne National Lab., Ill. (USA)). 1977. Con- 
tract W-31-109-ENG-38. 28p. Dep. NTIS, PC A03/MF AO1. 

From Symposium on neutron cross sections 10-40 MeV; 
Upton, New York, United States of America (USA) (3 May 1977). 

A primary area of experimental study in the development of 
the accelerator - (d,Li) target system is the neutronic characteristics 
of the (d,Li) and/or (d,Be) reactions. Basic differential neutronic 
data (neutron yield, energy spectra, and angular distribution) are 
required to understand and interpret effectively the simulated radi- 
ation damage effects from this type of testing facility for the pur- 
poses relevant to the fusion materials program. The initial attempt in 
this direction utilizes the experimental (d,Li) and/or (d,Be) neutronic 
data which are available but most inadequate at present. However, 
the attempt does allow articulating the exact basic neutron data 
needs and the definition of a measurement program. 19 figures. 


(RWR) 


52801 (IS-M—79) Target developments at TRISTAN. Talbert, 
W.L. Jr.; Wohn, F.K.; Landin, A.R.; Pacer, J.C.; Gill, R.L.; Culli- 
son, M.A.; Sheppard, G.A.; Burke K.A.; Malaby, K.L.; Voigt, A.F. 
(Iowa State Univ. of Science and Technology, Ames (USA)). 1976. 
Contract W-7405-ENG-82. 35p. (CONF-7605146—1). Dep. NTIS, 
PC A03/MF AO1. 

From 9. international conference on electromagnetic isotop 
separators and related ion accelerators; Kibbutz-Kiryat-Anavim, 
Israel (10 May 1976). 

Developments at TRISTAN to make available non-gaseous 
fission-product activities have progressed along three approaches: 
UF, samples to replace the traditional stearate sample, He-jet system 
connected to the separator ion source, and modification of the ion 
beam optics to allow placement of the ion source in the neutron 
beam. The status of each approach is presented in light of the 
resulting availability of non-gaseous fission products of interest for 
systematic studies of nuclear structure of neutron-rich nuclei far 
from stability. 


52802 Seal for permitting transfer of tape from one pressure 
region to a region of substantially different pressure. Carter, H.K.; 
Mlekodaj, R.L. (to Energy Research and Development Administra- 
tion). US Patent 4,008,899. 22 Feb 1977. Filed date 27 Jan 1976. 4p. 

PAT-APPL-647,678. 

A seal is provided for allowing a thin flexible tape to be 
pulled from a high vacuum region (less than 10~* torr) into atmo- 
spheric pressure. The i first passes through a slit in an elastomer 
and then through a pool of vacuum pump fluid into a differentially 
pumped volume. A second slit in an elastomer is the final seal 
element prior to exit of the tape to atmospheric pressure. The 
vacuum seal is utilized in a system for the rapid removal of samples, 
implanted in the surface of the tape, from a vacuum system to 
atmospheric pressure. 


52803 Ton beam separators. Freeman, J.H. (to United Kingdom 
Atomic Energy Authority). US Patent 4,017,403. 12 Apr i977. 
Priority date 31 Jul 1974, United Kingdom of Great Britain and 
Northern Ireland (UK). 10p. 

An ion beam separator for use in ion implantation is de- 
scribed. The ion beam is scanned in both X and Y directions over a 
target. "Y” scan is achieved by electrostatic beam deflection located 
close to the region where the ion beam exits from the influence of 
the deflecting magnet. X" scan is preferably provided by rectilinear 
target movement. Beam width or intensity control is achieved using 
a rotable slit. Targets are transferred sequentially across the beam 
from a pack on one side and are re-stacked on the other side of the 
beam after exposure. 


52804 Absorption body. Brahme, A.S. (to Scanditronix, Instru- 
ment AB). US Patent 4,020,356. 26 Apr 1977. Priority date 10 Apr 
1974, Sweden. 6p. 

An absorption body for controlling the energy distribution of 
radiation passing into a volume being irradiated is disclosed. The 
absorption body has a pattern of holes which influences the energy 
distribution of radiation ing through the body. The energy 
distribution and the spatial distribution of the radiation penetratin 
the volume being irradiated is thereby controlled, both in the depth 
direction of the volume and transversely to it. 


52805 Charged-particle beam optical apparatus for irradiating a 
specimen in a two-dimensional pattern. Koops, H. (to Siemens AG). 
US Patent 4,021,674. 3 May 1977. Priority date 27 Sep 1974, 
German, Federal Republic of (F.R. Germany). 6p. 

An improved charged-particle beam optical apparatus for the 
irradiation of a specimen in a two-dimensional pattern is described. 
First areas are unexposed to the particle beam and are surrounded at 
least almost entirely by second areas which are exposed to the beam. 
The improvement of the invention comprises a mask disposed in the 
path of the beam which is uniformly irradiated by the beam and has 
apertures disposed in an arrangement corresponding to the two- 
dimensional pattern. A support grid comprising a plurality of 
spaced-apart, parallel strip members is disposed beneath the mask 
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and at least in engagement with the portions which correspond to 
the unexposed areas of the two-dimensional . Defiection 
means laterally deflect the image of the mask and the strip members 
projected onto the specimen in a direction roximately - 
dicular to the longitudinal axes of the strip mem at least 

a distance which is equal to the width of the strip members. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 52698, 52797 


52806 (BNL—22801) S 


magnet program at 
Brookhaven National Labora Dahl, P.F. (Brookhaven National 


Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 8p. 
(CONF-770709—1). Dep. NTIS, PC A02/MF AOI. 

From 10. international conference on ‘:igh ~— accelera- 
tors; Serpukhov, Union of Soviet Socialist Republics (USSR) (11 Jul 
1977). 


For many years a continuing superconducting magnet re- 
search and development one at BNL has been directed at the 
eventual utilization of such devices in high-energy particle accelera- 
tors. More recently the effort has centered on the design and 
construction of dipoles and quadrupoles suitable for use in the 
proposed Intersecting Storage Accelerator, ISABELLE. These 
magnets will operate in series, and will be cooled by forced circula- 
tion of high pressure helium gas. The dipole design field is 4.0 T, 
although prototype a have reached approximately 5.0 T after 
some training (typically 10 quenches). The corresponding quadru- 
pole nominal design gradient is 53 T/m, although the first quadru- 
pole constructed reached 71 T/m after modest training in pool 
boiling tests. Two of these dipoles and one quadrupole have operat- 
ed in series both electrically and cryogenically, in a configuration 
simulating a half-cell of the regular ISABELLE lattice. The present 
status of this magnet program is reviewed, and various other closely 
related superconducting magnet development efforts are described, 
including a system of dipoles operating in a beam line at the AGS, as 
well as several model dipoles incorporating potentially superior 
conductor forms, and a dipole of different coil geometry operating in 
the 6 T region. 


52807 (BNL—50656) Conceptual design of a 400-GeV version of 
ISABELLE. (Brookhaven National Lab., Upton, N.Y. (USA)). 26 
Apr 1977. Contract EY-76-C-02-0016. 43p. Dep. NTIS, PC A03/MF 
AOl. 

A conceptual design report is given for 400 x 400 GeV 
proton-proton storage rings. A facility is described with twice the 
energy capability of the recently proposed ISABELLE. The basic 
accelerator lattice was modified so that the circumference of the 
magnet rings can be increased substantially without an increase in 
the transition energy. Each 400 GeV ring uses superconducting 
magnets of the type described in the ISABELLE Proposal, but 
energized to 50 kG. Other technical features are not signi tly 
different from the 200 GeV design, and are described. beams 
will collide in six interaction — where up to 60 m of — is 
available for the installation of experimental equipment. re- 
search possibilities that are provided by the increased center-of-mass 
energy are briefly described. Finally, a cost estimate of 238 million 
dollars for the research facility is outlined. This is nearly 40% more 
than the cost of the 200 GeV ISABELLE, but this facility would 
provide twice the energy available for exploring new regions of high 
energy physics. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 52587, 52914 


52808 (PB—264 786) AtS-6 NOAA solid state proton experi- 
ment: mean energy of a finite energy passband. Technical memo. 
McKinnon, J.A.; Fritz, T.A. (National Oceanic and —— 
Administration, Boulder, Colo. (USA). Space Environment .). 
= 1976. 53p. (NOAA-TM-ERL-SEL—45). NTIS, PC A04/MF 
AOl. 

Mathematically the observed counting rate of a particle tele- 
scope is the integral over all positive energies of the product of the 
geometric factor, the passband efficiency as a function of incident 

icle energy, and the form of the sampled particle spectrum. 
sing the difference of two Gaussian integrals to generate the 
measured detector efficiency profile and an experimentally verified 
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form of the proton differential energy spectrum, predicted counting 
rates for selected channels of the A NOAA Low Ener; 
Proton Experiment have been computed, tabulated and graphed for 
a wide range of anticipated proton spectra — Tables and graphs 
presented as a function of particle spectrum slope for each passband 
include not only the theoretical detector response but counting rate 
ratios of adjacent energy windows and the spectrum-slope-weighted 
mean energies. 


52809 (LA-tr—76-34) Study of a new process for fabrication on 
thin dE/dX nuclear radiation detectors. Tetefort, A. (Clermont-Fer- 
rand-2 Univ., 63 - Aubiere (France)). 1977. Translation of French 
thesis. 128p. Dep. NTIS, PC A06/MF AO1. 

Research on a new process for fabrication of thin nuclear 
radiation detectors with dE/dx energy loss, used specifically for the 
identification of char, les is described. The new process for 
fabrication of these 97 diodes consists in dissolving, by electro- 
chemical attack, the low-resistivity substrate (close to 0.010 Ncm) of 
a silicon plate coated with an epitaxial layer, without attacking the 
thin film, with its higher resistivity (close to 10 Mcm). The goal of 
this thesis is to optimize the — method, since it involves a 
number of parameters, and to furnish a complete fabrication process 
with the most complete possible understanding of the phenomena 
concerned in each stage. Actually, a systematic study revealed that 
films of good quality were not obtained by the type of anodic 
dissolution ensuring optimum polishing, but under very different 
conditions, and thus it was found necessary to develop a subsequent 
mild chemical attack. In regard to the fabrication of the detector 
itself, the usual techniques were adapted to the specific case of wide- 
area thin detectors. 


52810 Time-zero detector utilizing isochronous transport of sec- 
ondary electrons. Zebelman, A.M.; Meyer, W.G.; Halbach, K.; Pos- 
kanzer, A.M.; Sextro, R.G.; Gabor, G.; Landis, D.A. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nucl. Instrum. 
Methods; 141: No. 3, 439-447(15 Mar 1977). 

A time-zero detector has been developed for use in reaction 
product mass identification which has as its novel feature a 180° 
isochronous transport of secondary electrons in a ag ed as 
The secondary electrons produced when particles os 
thin carbon foil are accelerated to potent Bh = 2 keV bya ny 
wire harp of 99% transmission. The accelerated electrons are then 
transported 180° in a uniform magnetic field of 80 G containing a 
collimator placed at the 90° position. A background suppression grid 
is placed just in front of the electron detector which is comprised of 
two microchannel plates in series acting as an electron multiplier. 
The device allows placement of the tin foil perpendicular to the 
fragment flight path and permits shielding of the electron detector 
from the beam and reaction products while using only modest 
accelerating voltages. The time-of-flight resolutions measured be- 
tween this timing detector and a 120 um silicon detector when using 
104 MeV"°0 ions and 8.78 MeV alpha particles were 90 and 150 ps, 
respectively (full widths at half maxima). 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 


(AD-A—038418) Use of an intrinsic germanium detector 
array for an aerial survey of surface nuclear radiation. report, 
March—June 1976. Marlow, K.W.; + G.W. (Naval Research 
Lab., Washington, D.C. (USA)). Feb 197 33p. (NRL-MR—3452). 
NTIS, PC A03/MF AOl1. 

This report describes the results of an experiment to measure 
the natural radiation emitted from the earth's surface with 
the aid of radiation detectors mounted in an aircraft. For compari- 
son, two detector systems were used: an array of intrinsic germani- 
um detectors with a total active volume of 0.4 liter and a single 
Nal(T]) scintillation detector 30.5 cm diam X 30.5 cm long. Data 
were recorded on flights at altitudes of 60, 120, 240, 300 and 5100 
meters and with average airspeed of 200 knots. A discussion is 
presented on the lication of germanium detectors to the atmo- 
se radon — em; in particular, on the use of the photons with 

295, 352 and 609 keV to determine the respective contribu- 
fons tom the air and the surface. 


52812 (N—77-12368) Analysis of Skylab follow-on orbital neu- 
on eae Sat Ee at, Sent, Sees Sep. 
Denver, Colo. (USA)). Nov 1976. Contract NAS8-32014. 1 
(NASA-CR—150109; pay eine NTIS, PC A02/MF AOl1. 

The data base and techniques developed for Skylab experi- 
ment ED76 were used to process and analyze data from 54 solid 
dielectric track recorders. The processing of mica and cellulose 
nitrate for neutron and proton detectors is described. The measured 
time integrated fission rates for seven detectors is given. (Author) 


$2613 pry. Development of spectrometer for the 
measurement of (n,xp), (n,xd), and (n,xa) cross sections, 
and spectra at E/sub n/ = 15 MeV. Grimes, 
it, R.C.; Anderson, J.D.; + K.R.; Borchers, R.R. Califor: 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 1977. 
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Contract W-7405-ENG-48. 12p. (CONF-770523—3). Dep. NTIS, 
PC A02/MF AOl. 
From Symposium on neutron cross sections 10-40 MeV; 
Upton, New York, United States of phn (USA) (3 May 1977). 
A spectrometer to measure neutron-induced charged- particle 
prod reactions was developed and yields data with greatly 
improved signal-to-background ratios. It consists of a 
quadrupole lens which focusses the charged les onto a silicon 
surface barrier detector or a two-detector te! — which is more 
pr ia agp hear grins Sere gel efficiency of the 
eter is calibrated experimentally and depends only on 
pa ne for the (n,p) elastic cross section and the stopping power of 
Fn oe Further development is underway to replace the sur- 
AE counter with a proportional counter of larger area. 
This detector, combined with a larger E counter (surface barrier) 
could increase the effective solid angle by a factor of five. The 
results for (n,xp), (n,xd) and (n,xa) cross sections are summarized for 
the eight target materials studied so far. Measurements of the 
charged souls spectra have established that cross sections for 
production of protons below 2.5 MeV are ——- for some 
targets; in fact protons as low as 800 keV have detected from 
aluminum. These low energy protons would be quite difficult to 
measure with conventional counter telescope spectrometers. 


HIGH ENERGY PHYSICS INSTRUMENTATION 


52814 (ORO— 3065-40, ; pe 10p, vie 3} rd of calibration 
a 4 nl - at 1.57 GeV/c. Loos, J.S. 1 

report for Contract E1a0-1)-3065 between the 
US. at. ete and Development Administration and Duke 
een September 1, 1976—May 30, 1977. 

This study is related to an ex ent to determine the 
number of directly produced electrons in 7 + p interactions. The 
electrons are identihed by using three 1-radiation length tantalum 
plates which are mounted in the hydrogen bubble chamber. A 1.57 
GeV 7/sup +-/ beam was directed onto the tantalum plates and the 
tracks photo; ae and analyzed to verify that the w/sup +-/ 
particles could not “fake” the e/sup +-/ particles from the 7/suj 
+-/ + p interactions. Results are presented and discussed. (WHK) 


52815 (ORO—3065-40, pp 16p, 
scan for 1.57 and 3.14 GeV/c 7* - 
1977. 


5) Analysis of calibration 
t on TA plates. Loos, J.S. 


In nes report for Contract E-(40-1)-3065 between the 
U.S. Energy Research and Development Administration and Duke 
University, September 1, 1976—May 30, 1977. 

This study is related to an experiment to determine the 
number of Ss aaakes ts eon electrons in 7 + p interactions. The 
electrons are identified by using three 1-radiation length tantalum 
plates which are mounted in n the hydro = bubble chamber. A 1.57 
GeV a/sup +-/ beam and a 3.14 GeV a/sup +- beam were 
directed onto the tantalum plates and the tracks photographed and 
analyzed to verify that the 7/supup +-/ particles could not “fake” 
the e/sup +-/ particles from the 7/sup +-/ + p interactions. 
Results are presented and discussed. (WHK) 


RADIOMETRIC INSTRUMENTS 


52816 (LA-UR—77-873) Beta attenuation transmission system 
(BATS). R.C.; Fullbright, H.J. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 8p. (CONF- 
770432—1). Dep. NTIS, PC A02/MF AO1. 

From 11. annual symposium on nondestructive evaluation; 
San Antonio, Texs, United States of America (USA) (20 Apr 1977). 

The beta attenuation transmission system (BATS) is an auto- 
mated radiation gauge for quantitative measurement of 
component thickness in pM ive detonators. The BATS on. de- 
pg vy ok and built by ptm deg «2. 1, the Nondestructive T: 

tific Laboratory to measure 
Ag in Lew ed oo a cylinder of high explosive ye ara 
within a plastic holder. The lem is to determine the density of 
the HE. A ™Sr source is collimated by a 0.25 x 1.59-mm slit, and the 
transmitted beta-particle flux is detected by a plastic scintillator, 
pre a to a photomultiplier tube. The detonator is 
the radiation beam by a leadscrew, ballinut, st 


accuracy. Spiscnicamner Galt i cxak ts caktent te aa 
position and to make the data readings at the assigned positions. The 
data are stored, and, at the completion of the scan, are processed into 
the desired format. The final answer is displayed to the 
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RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 52759 


52817 (AD-A—037138) The coplanar electron tube. Memoran- 
dum file report. Zinn, M.H. (Army Electronics Technology and 
Devices Lab., Fort Monmouth, N.J. (USA)). Dec 1976. 48p. NTIS, 
PC A03/MF AOI. 

Coplanar electron tubes consisting of emitting, controlling 
and odtialtion electrodes on a single heated plane have been pro- 
posed as a method of achieving high temperature and high radiation 
resistant devices. In order to design these devices, the scaling laws 
must be obtained. Using computer techniques it was determined that 
while the plate current of a device still followed a general three- 
halves power curve, the effect of electrode areas and electrode 
spacing are far less pronounced then in multiplanar tubes. A number 
of auxiliary problems were studied and data was obtained indicating 
that both alumina and beryllia would be suitable substrates for these 
devices. Single crystal alumina (sapphire) was found to be satisfac- 
tory, but polycrystalline alumina was not, indicating some reaction 
with active material from the cathode. Polycrystalline beryllia, on 
the other hand, was satisfactory. A trough strip line was develo, 
for use in a distributed amplifier, power coplanar tetrode, but time 
y nat not permit, nor did results warrant, the construction ‘of such a 

levice. 


52818 (SAND—77-0437C) Comparison of gamma-induced —_ 
dation and forward bias-induced degradation in GaP:Zn,O LEDs. 
Barnes, C.E. (Sandia Labs., wort N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 4p (CONF-770627—1). Dep. NTIS, PC 
A02/MF AOl. 

From Electronics materials conference; Ithaca, New York, 
United States of America (USA) (29 Jun 1977). 

Effects of gamma irradiation and high-current forward bias 
on GaP:Zn,O light emitting diodes (LEDs) were studied by measur- 
ing constant current 76K electroluminescence spectra and capaci- 
tance transients using deep level transient spectroscopy. Two groups 
of LEDs (GFP70CB and RP84-107) obtained from Bell Laboratories 
were used in the experiments. 


52819 (UCRL—79037) EMP protection technology interchange. 
Martin, L.C. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 10 May 1977. Contract W-7405-ENG-48. 7p. (CONF- 
770806—2). Dep. NTIS, PC A02/MF AO1. 

From IEEE international symposium on electromagnetic 
compatibility; Seattle, Washington, United States of America (USA) 
(2 Aug 1977). 

sage neg and assessment of the potential degrading and 
destructive effects associated with the nuclear electromagnetic 
(EMP) phenomena has created a large technological base. This base 
is indeed quite broad owing to the unique and system-pervasive 
character of the EMP. One of the aims of an emerging discipline, 
such as that associated with EMP, is to provide for adequate transfer 
and integration of the developing technology into the overall i- 
neering community. The needs of the community and how EMP 
hardening and protection information can be transferred or ex- 
changed are reviewed. Many of the current and generally available 
sources of information are listed, examples of interchange methods 
are provided, and problems of developing specifications, standards, 
and suitable guidelines for design and incorporation of protection are 
also discussed. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 50624, 50627, 50720, 52683, 
52758, 52904, 52906, 53180 


52820 (BNL—22276) Understanding and using field ae 
sources. Hainfeld, J.F. (Brookhaven National Lab., 7 N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 14p. (CONF- 70333—7). 
Dep. NTIS, PC A02/MF AO1. 

From IITRI scanning electron microscopy symposium; Chi- 
cago, Illinois, United States of America (USA) (29 Mar 1977). 

Field emission tips are growing in popularity due to their 
brightness, small source size, minimal energy spread and potenti 
long lifetime. Disadvantages include the necessity of a owners | 
ultrahigh vacuum, beam current that fluctuates 2-5% and additional 
maintenance of the source such as processing or flashing. Several 
practical modes of operation have evolved as cold (room 

temperature) operation, oxygen processing and th (heated) use. 

Stability and lifetime depend on vacuum, tip current, first anode 
outgassing and temperature. Anyone using an instrument with a field 
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emission should be aware of how field emission tips operate and how 
to optimize their performance. (51 references) 


52821 (LBL—6133) Optical os receiver for the NASA laser 
ranging system part II: high precision time interval digitizer. Lesko- 
var, B.; ogy B. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). 25 Feb 1977. Contract W-7405-ENG-48. 74p. Dep. 
NTIS, PC A05/MF AOI. 

Position-resolution capabilities of the NASA-Goddard Space 
Flight Center satellite laser s are essentially deter- 
mined by time-resolution capabilities of its optical timing receiver. 
The optical timing receiver consists of a fast photoelectric device, 

primarily a standard or microchannel-plate-type photomultiplier or 
an poser bo photodiode detector, a timin discriminator, a - 
precision time interval digitizer, and a processing system. 
time resolution capabilities of the receiver are determined 
electron time spread of the photoelectric device, the time a 
resolution characteristics of the timing discriminator, and the time 
interval digitizer. It is thus necessary to evaluate fast photoelectric 
devices with respect to their time-resolution 
design a very low time walk timing discriminator and a high- 
precision time digitizer which are used in the laser ranging system 
receiver. The development of a high precision time interval digitizer 
is described. The time digitizer is a 10 psec resolution stop watch 
covering a range of up to 340 msec. The measured time interval is 
determined as a separation between leading edges of a pair of pulses 
applied externally to the start input and the stop input of the 
digitizer. Employing an interpolation technique and a 50 MHz high 

recision master oscillator, the equivalent of a 100 GHz clock 
equemey standard is achieved. Absolute accuracy and stability of 
the digitizer are determined by the external SOMHz master oscillator, 
which serves as a standard time marker. The start and stop pulses are 
fast 1 nsec rise time si according to the Nuclear Instrument 
Module Standards. Each digitizer input is made level sensitive by 
means of tunnel diode discriminators. Firing level of the discrimina- 
tor define start and stop points between which the time interval is 
digitized. 
52822 (MHSMP—77-18K) Volume determination. Final report. 
Black, L.W. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, 
Tex. (USA)). Apr 1977. Contract EY-76-C-04-0487. 2p. foe NTIS, 
PC A02/MF AOl1. 

A concept for determination of parts volume, 
high explosives, was investigated. The system involved p t of 
an item of known volume within an enclosed vessel. A piston 
arrangement connected to the vessel was withdrawn to create a 
negative pressure. The position of the piston is noted and the 
procedure repeated with the chamber empty and the piston location 
is noted with the same inside —— The difference in piston 
location is then related to part volume. 


52823 (NRL-Memo—3514) Radioiodine detector based on laser 
induced fluorescence. Baronavski, A.P.; McDonald, J.R. (Naval Re- 
search Lab., Washington, D.C. (USA)). May 1977. Contract EY-76- 
C-05-5057. 24p. Dep. NTIS, PC A02/MF A01. 
A technique is described to measure airborne concentrations 

of '*°], in nuclear power generation and reprocessing plants. Due to 
its low specific activity, long half-life, and low energy decay prod- 
ucts, radio-counting techniques for '°I are not practical. A laser 
fluorescence technique based on coincidences between a *He-**Ne 
laser and '*°[, absorption lines is used and is shown to be sensitive to 
near 10” g/cm® of '**Iz in a scrubbed system; at 1 atm of argon and 
1 atm air the sensitivities are reduced by factors of 86 and 131.7 
respectively. Possible interferences, measurements under flowing 
conditions, and ultimate sensitivities are discussed. An evaluation of 
the technique and extension to a portable, real time monitoring 
instrument for use in the field is given. 


52824 (SAND—77-0039c) Broadband electromagnetic environ- 
ments simulator (EMES). Pollard, N. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 36p. (CONF- 
Te 1). De Jets, PC —- AOl. = 

rom international symposium on 
compatibility; Seattle, Washington, United States of America tsa) 
2 Aug 1977 
¢ ¥ _ test facility has been developed by Sandia Laborato- 
ries for determining the effects. of electromagnetic environments on 
systems and components. The facility is capable of producing uni- 
form, vertically polarized, continuous wave (CW) and pulsed Gelds 
over the frequency range of de to 10 GHz. broadband 
ty addresses the electromagnetic radiation (EMR) threat and is 
ideally suited to com ——— controlled sweeping and data acquisition. 
EMES is also capable of se uniform transient fields having 
the wave shape and magnitude yoo ereeege of a nuclear electro- 
nate es ee beg nh senna he 
truncated, Me eye coaxial transmission line. The spacing 
between the at center conductor and the ground planes is 4 meters. 
The line is terminated in its characteristic im of 50 ohms. At 
frequencies below the first resonance of the facility it behaves as a 
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typical coaxial system. Above resonance, a wall of electromagnetic 
absorbing material provides a nonreflecting termination. Thus, 
EMES essentially combines the elements of a transmission line and 
an anechoic chamber. It will not radiate electromagnetic energy into 
the surrounding area because it is a shielded transmission line. 


52825 (UCID—17165(Rev.1)) Evaluation of the Kulite semicon- 
ductor strain gage, model M(6) EP-120-500W, spotwelded to P-110 
pipe material. Roach, D.R.; Freynik, H.S. ir. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1 Jun 1977. Contract 
W-7405-ENG-48. 22p. Dep. NTIS, PC A02/MF AO1. 

The Kulite dual-element, semiconductor strain gage, weldable 
model M(6)-EP-120-500W, was evaluated in laboratory tests under 
simulated Nevada Test Site conditions. Two gages were installed on 
P-110 line-of-sight pipe material. Tension was applied to the test 
samples to 50 percent of yield (about 2000 .nicrostrain). Immediately 
following, compression was applied to 100 percent of yield (about 
6000 microstrain). The Kulite gages were powered by a dual, 
constant current, signal conditioner. Measurements obtained with 
metal foil strain gages served as reference standards for the Kulite 
strain gage measurements. The output voltages of the Kulite gages 
were relatively linear from zero to +2000 microstrain and in the 
subsequent compression to -2500 microstrain. Below -2500 micros- 
train, the output a from the Kulite gages became decidedly 
nonlinear and also differed significantly A sy each other. The gage 
spotwelds were failing at strains below -2500 microstrain and conse- 
quently data obtained below this level are not reliable enough to 
calculate pipe forces. The stated gage factor (Kulite factory) of 220 
is about 33 percent higher in tension than the measured gage factor 
and about 15 percent higher in compression. Adhesive-bonded, 
metal foil strain gages are recommended for reliable pipe force 
measurements on future Nevada Test Site events. Metal foil gages 
consistently are linear and reliably measure strains in excess of +- 
10,000 microstrain. 


52826 Pulse-height light-scatter distributions using flow-systems 
instrumentation. Mullaney, P.F.; Crowell, J.M.; Salzman, G.C.; 
Martin, J.C.; Hiebert, R.D.; Goad, C.A. (Los Alamos Scientific 
Lab., NM). J. Histochem. Cytochem.,; 24: No. 1, 298-304(1976). 
Several laboratories have recently been making light-scatter 
measurements on cells and other particles using flow-systems instru- 
mentation. We at the Los Alamos Scientific Laboratory, as well as 
others, have obtained multimodal pulse-height distributions in cer- 
tain angular regimes from particles of supposedly uniform character- 
istics. Because it was assumed that multimodal distributions implied 
characteristics of multivalue, the accuracy of such data has been 
doubted. In the present work, pulse-height distributions anticipated 
on the basis of exact electromagnetic theory were calculated for 
particles of known characteristics. These calculated pulse-height 
distributions agree quite well with those obtained experimentally. 
Physical optics form the basis for the explanation of the complex 
pulse-height distributions obtained experimentally. However, the 
results of this study show that certain cautions are necessary in the 
interpretation of light-scatter data presented in this manner. 


52827 Sates tant quis t on the value of the 
Type-S pitot tube coefficient. Vollaro, R.F. (Environmental Protec- 
tion Agency, Research Triangle Park, NC). pp 569-573 of In Energy 
and the environment. Theodore, L. (ed.). Dayton, OH; American 
Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976) 

See CONF-761016—. 

A recent study of the effects of impact opening misalignment 
on the value of the Type-S pitot tube coefficient has demonstrated 
that if the impact opening misalignment is severe enough to cause a 
significant change in C/sub p/, this should be easily detectable by 
examining the tube in top, side, and end-views. Therefore, a Type-S 
pitot tube need not be recalibrated after field field use, provided that 
it passes a careful visual inspection. 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 50682, 50683, 50886, 51082 


528628 et a te pp 4) Auiestive of nuclear methods in 
non-metallic 


logging prospect holes for coal, gas and ores carried out 
by Geologicky Pruzkum Ostrava. Elias, V.; Vajdova, B. (Geologicky 
e-em Ostrava -Hrabova (Czechoslovakia)). (nd). (In Czech). 
troleum mechanical engineering conference; 

Tulsa, Okishome me UGA (21 Sep 1975). 

Published in summary form only. 

In Seminar on nuclear methods in mining, geology, geophys- 
ics and geochemistry. Abstracts of papers. = 
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CHEMICAL 
REFER ALSO TO CITATION(S) 52638, 52850, 52863, 53195 


— (LA—6802-MS) Synthesis and thermochemistry of ammo- 

4,5-trinitroimidazole. Cady, H.H.; Coburn, M.D.; Harris, 
BW: Rogers, R.N. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Jul 1977. Unainest W-7405-ENG-36. 9p. Dep. NTIS, PC A02/MF 


AOl. 

The nitrolysis of 2,4,5-triiodoimidazole and 1,2,4,5-tetraiodoi- 
midazole to yield 2,4,5-trinitroimidazole has been studied. A maxi- 
mum yield near 50% can be obtained from the nitrolysis of 2,4,5- 
triiodoimidazole with absolute nitric acid at 100°C after 1 h; howev- 
er, the product is unstable under these reaction conditions and is 
completely destroyed after 2 h. The decomposition kinetics of the 
ammonium salt of 2,4,5-trinitroimidazole and its critical temperature 
were determined. The critical temperature and a phase diagram were 
obtained for mixtures of the salt and ammonium nitrate. 


52830 (LA-UR—77-199) Some electrical of a DC 
superconducting cable. Chowdhuri, P.; Laquer, H.L. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
llp. (CONF- 710702—2). Dep. NTIS, PC A02/MF AO1. 
From IEEE summer meeting; Mexico City, Mexico (17 Jul 

197 

7 A large amount of power (5 GW or more) can be transmitted 
through a dc apna power transmission line (SPTL) 
which has the t power density and efficiency of any known 
transmission line. ay es the SPTL has zero resistance to pure dc, 
it experiences hysteresis and resistive losses under ac ripple. 
Under faults, the current may be driven out of the su mductor 
into the cryostabilizer which causes additional resistive losses. A 
well-designed SPTL should have minimum steady-state ac losses. It 
should be able to recover from a transient fault quickly and 
reliably. The performance of inree dc SPTL’s, rated at 2.5 GW, 5 
GW, and 7.5 GW are discussed. It is shown that the operating 
conditions can be successfully met. 


52831 (LA- UR—77-857) Influence of metals on the thermal de- 
of s-tr (TATB). Loughran, E.D.; 
Wewerka, E.M.; Rogers, R.N.; Berlin, J.K. (Los Alamos Scientific 
Lab., N.Mex. *(USA)). 1977. Contract W-7405-ENG-36. 18p. 
(CONF-770616—1). Dep. NTIS, PC A02/MF AOI. 
From International symposium on analytical methods for 
ooo and explosives; Karlsruhe, German, Federal Republic of 
Cones (22 Jun 1977). 
s-triaminotrinitrobenzene (TATB) possesses unusu- 
ally high p+ stability for an organic <a the rate of gas 
evden at elevated temperatures appears to be in markedly 
by the presence of copper, iron, or brass. yn in the same 
experimental environment produces little or no effect on the gas 
evolution rate. Results of various experiments in which attempts 
were made to evaluate the itude of the effects and to elucidate 
the mechanism of the thermal tion of TATB both in the pure 


state and in the presence of the aforementioned metals are presented. 


(MHSMP—76-41) HNS II pilot scale studies and produc- 
tion trial run. Quinlin, W.T.; Evans, V.H.; Schaffer, C.L.; Osborn, 
A.G.; Stallings, T.L. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, Tex. (USA)). y 1976. Contract EY-76-C-04-0789. 16p. 


NTIS, PC A02/MF A0O1 
roduced for Sandia in the 





HNS II (hexanitrostiblene) is to be 
Pantex Synthesis Facility. HNS II is ie by a recrystallization of 
HNS I in dimethylformamide (DM F). HNS I is dissolved in hot 
DMF, filtered, and entered into a heating and cooling cycle. After 
cooling the slurry is filtered followed by an acetone wash, crystal 
altering in a Cowles dissolver, and then final drying. 


52833 (MHSMP—76-43) Evaluation of C-4 EBW detonators. 
VanVelkinburgh, J.H. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, Tex. (USA)). ont 1976. Contract EY-76-C-04-0789. 10p. 
Dep. NTIS, PC A02/MF 

Two types of EBW flying plate detonators for the C-4 project 
were aie tes dion —, and Fane or a — the 
output plate. two were from Reyno! 
and | EG and G. 


52834 Se — Evaluation of the MC 3125 
shroud cutter. Campos, C.A. (Mason and Hanger-Silas Mason Co., 
Inc., Amarillo, Ter (U (SAD. Mar 1977. Contract EY-76-C-04-0487. 
14p. Soa PC A02/MF AOI. 

is the second of two reports (C. A. Campos, MC 3125 
ALSC Cutting Ability Development, MHSMP-76-29, April-June 
1976) which describes the test fire program to evaluate the ability of 
the Sandia-furnished HNS/ALSC to sever Kevlar parachute shroud 
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lines. The test pro consisted of firing MC 3125 simulators, 
including some with MC 3132 detonators. Imposed environments 
included high humidity, high and low temperatures, and thermal 
shock cycles. Additional tests were done to investigate the effects of 
bending the HNS/ALSC and 18 wedge bar tests were done to 
establish a method of qualifying HNS/ALSC materials. Included are 
areas of work which support the Sandia-funded work but are per- 
formed using Process Development funds. These areas in general 
cover the development of test techniques to support Sandia-funded 
work. Major items are a lot qualification test technique being devel- 
oped and the investigation into the effects of bending the ALSC. 


52835 (MHSMP—77-11) X-0290 coupon test. Period covered: 
January—March 1977. Myers, L.C. (Mason and Hanger-Silas Mason 
Co., Inc., Amarillo, Tex. (USA)). 1977. Contract EY-76-C-04-0487. 
20p. Dep. NTIS, PC A02/MF AOl1. 

X-0290 is a plastic-bonded explosive composed of 95/5 
weight percent of triaminotrinitrobenzene (TATB) and Kel-F 800, 
respectively. The coupon test is an accelerated aging test which is 
being used to investigate what effects low and high levels of chlorine 
impurities in the TATB will have on other materials. The testing 
techniques used to evaluate the degradation of the materials in this 
test are discussed. This is the first progress report and the results that 
have been obtained are given, but no attempt is made to draw 
conclusions from these limited data. However, some of the changes 
which have occurred are discussed. 


52836 (MHSMP—77-12) Alternate HNS synthesis routes. 
Period covered: January—March 1977. Clink, G.L. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1977. Con- 
tract EY-76-C-04-0487. 12p. Dep. NTIS, PC A02/MF AO1. 

Process variations in the Hungarian patent procedure for 
production of hexanitrostilbene (HNS) through the air oxidation of 
TNT, with the primary objective the improvement of product yield, 
were not met with any degree of success. Investigation of the copper 
pyridinate/DMF route resulted in somewhat inconsistent and only 
approximate reproduction of the Hungarian results. Elimination of 
the 55 C process heating step results in curtailment of the production 
of HNS, and tends to favor the production of dipicrylethane (DPE). 
Variations thus far employed in the patent process in this study have 
— no consistent yield improvement over the original proce- 

ure. 


52837 (MHSMP—77-18B) RDX/Slygard extrudable explosive 
development. Osborn, A.G.; Stallings, T.L.; West, G.T. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). Mar 1977. 
Contract EY-76-C-04-0487. 5p. Dep. NTIS, PC A02/MF AO1. 

RDxX precipitated in the Micronizer was evaluated for use in 
the RDX welds X-0208. Several different RDX crystal types 
were surveyed and the micronized RDX crystal appeared to have 
adequate sensitivity and was chosen for further evaluation. 


52838 (MHSMP—77-18C) LX-10 pressing studies. Period cov- 
ered: January—March 1977. Harrell, J.D. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, Tex. (USA)). 1977. Contract EY-76-C- 
04-0487. 3p. Dep. NTIS, PC A02/MF AOl1. 

The process for press-loading LX-10 into the Unicore ring 
has been abandoned. The present process uses premachined explo- 
sive parts glued into the ring recess. Final machining produces the 
finish dimensions. Using a premachined part allows the density to be 
measured quite accurately, which was always in question with the 

ress-loading process, and decreases the likelihood of flux density 
losses suspected to be caused by the press-loading process. 


52839 (MHSMP—77-18D) TATB PBX development (particle 
size). Osborn, A.G.; Stallings, T.L.; Johnson, H.D. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). Mar 1977. 
Contract EY-76-C-04-0487. 8p. Dep. NTIS, PC A02/MF AOl1. 
Pantex formulated -03-BB TATB PBX now being pro- 
duced has physical properties which are table and consistent 
from lot-to-lot and batch-to-batch. The latest eight large lots, which 
varied in size from 225 to 544 kg, have consistent tensile strengths 
and tensile strains in excess of 0.3 percent. The particle size distribu- 
tions of the TATB lots used were correlated to physical properties 
by subjecting the data to a least square linear regression. The 
hysical properties of the PBX are not strongly affected by the 
TATB particle size distribution. A comparative physical properties 
test series conducted between Pantex and LLL showed that the sets 
of data are in close agreement. 


52840 (MHSMP—77-18E) TATB PBX formulation (evaluation 
of Holston process). Osborn, A.G.; Stallings, T.L.; Johnson, H.D. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 
4 1977. Contract EY-76-C-04-0487. 5p. Dep. NTIS, PC A02/MF 
AOl. 

Three Holston lots of TATB PRX were tested for physical 
st . Two of the lots were LASL X-0290 (5 percent Kel-F) 
which used standard aminated TATB while the third lot was made 
from wet aminated TATB at the 7.5 percent Kel-F composition. 
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Tensile stress of the wet aminated batch was low. The standard 
aminated X-0290 lots had acceptable stress and strain. Three other 
lots of PBX made at Pantex using the Holston process with standard 
aminated TATB were also tested for physical strength. 


52841 (MHSMP—77-18F) TATB PBX formulation 
scrap PBX). Osborn, A.G.; Stalli T.L. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, Tex. (USA)). Mar 1977. Contract EY-76- 
C-04-0487. 4p. Dep. NTIS, PC A02/MF AOl1. 

Three 300-gallon batches of RX-03-BB containing —— 
scrap were processed. Portions of new TATB powder were mi 
with the machining scrap in two of the batches. The third batch 
consisted of 100 percent scrap PBX and was made by the Holston 
processing method. Tensile strength of all three batches was ade- 
quate with the batch containing 50 percent new TATB powder 
giving the superior properties. Thirty-liter batches of scrap PBX 
were processed to evaluate the effect of additives. Dapon M offered 
some improvement in physical properties. 


(MHSMP—77-18G) Liquid chromatographic: spectropho- 
tometric assay for TATB in TATB. Period covered: January—March 
1977, MacDougall, C.S. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, Tex. (USA)). 1977. Contract EY-76-C-04-0787. 5p. Dep. 
NTIS, PC A02/MF AO1. 

A liquid chromatographic technique is used for determining 
the purity of weapons-grade TATB. A blended sample of TATB is 
dissolved in dimethylsulfoxide (DMSO), and an aliquot of the solu- 
tion is injected onto a 2-meter Corasil II column. The carrier is 
DMSO at a 2 ml/min flow rate. The amount of TATB is directly 
proportional to the peak height, as measured by a spectrophotometer 
at 350 nm. Any impurity which absorbs at 350 nm and is eluted with 
the TATB would interfere with the assay. 


52843 (MHSMP—77-18H) Henkin time-to-explosion for TATB: 
Part I, January—March 1977. Myers, L.C. (Mason and Silas 
Mason Co., Inc., Amarillo, Tex. (USA)). 1977. Contract EY-76-C- 
04-0487. 10p. Dep. NTIS, PC A02/MF AOI. 

The times-to-explosion were determined for 11 samples of 
triaminotrinitrobenzene (TATB) and the av times at 367°C 
varied from 9 to 200 seconds. These data show the Henkin test 
can indicate lot-to-lot variations in TATB. To obtain reproducible 
times-to-explosion values it was necessary to develop a new method 
of sealing the TATB samples in aluminum blasting caps. 


52844 (MHSMP—77-181) Performance and sensitivity testing of 
TATB. Period covered: January—March 1977. Kramer, P.E. 


Contract EY-76-C-04-0487. 4p. Dep. Ss, 4 

Routine gap testing (25 mm dia) of the LLL blends of RX-03- 
BB continued with Blends 12, 13, and 14. Blend 14 was distinctly the 
most sensitive one tested thus far. All three were formulated with 
Cordova TATB. Two lots of RX-03-BB formulated with Rocket- 
dyne TATB were also tested and displayed no unusual behavior. 
Testing of LLL thermally conditioned samples of RX-03-BB Blend 2 
continued. It appears that the sensitivity of some groups is not as 
great as would be expected based upon the final densities. 


52845 (MHSMP—77-185) Improvement of water soluble test for 
HNS. Period covered: January—March 1977. Sandoval, J. (Mason 
and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1977. 
Contract EY-76-C-04-0487. 3p. Dep. NTIS, PC A AOl. 

The analytical procedure now utilized for the determination 
of the water-soluble material content in HNS is cumbersome and 
time consuming. This procedure, if possible, should be supplanted by 
an equivalent but less involved method. 


52846 (SAND—75-0178) Development of a thick-walled, self- 

contained detonating train. Schwarz, A.C. (Sandia Labs., Albuquer- 

ue, N.Mex. (USA)). Jun 1975. Contract EY-76-C-04-0789. 15p. 
. NTIS, PC A02/MF AO1. 

The development of a sequence for successfully manufactur- 
ing a new product—a thick-walled, self-contained detonating train is 
described. The effects of process variables upon the product are 
illustrated; two criteria for monitoring the processes, core volume 
and sheathing hardness, were shown to be informative. Results of 
functional tests verify the feasibility of this product; additional 
testing is recommended to assess reliability. 


52847 (UCRL—52273) Shock initiation of PBXN-5 and PBX- 
9604, Green, L.G.; Nidick, EJ. Jr.; Longwith, J.D. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 29 Apr 1977. 
Contract W-7405-ENG-48. Ilp. Dep. NTIS, PC A AOl. 

The PBXN-5 and PBX-9604 shock Hugoniots, longitudinal 
and shear sound velocities, and response to long and short duration 
shocks have been — At a density of 1.66 -, Ah a od 
requires a minimum copper flyer kinetic energy 0 ‘m 
initiation at a flyer velocity of 0.8 km/s. At a density of 1.49 Mg/m*, 
PBX-9604 requires a minimum flyer energy of 201 kJ/m? for initi- 
ation at the same velocity. 
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52848 Method for tagging explosive material. Fassel, V.A.; 
D’Silva, A.P. (to Energy Research and Development Administra- 
tion). US Patent Application 709,353. 28 Jul 1976. 21p. 

A method for identi explosives, from post-detonation 
oe by adding as a finely divided material or solution, a uniquely 

yn ee of rare earth compounds in predetermined 

= to lot of explosive. The rare earths and ratios are 
determined from radiation-excited phosphors prepared from the 
post-detonation residue. This method is useful for post-manufacture 
tagging of ex —— and may be used to tag other types of material 

later ii dentification i is important. 


NUCLEAR 
REFER ALSO TO CITATION(S) 52824, 52931, 53184 


52849 (CONF-770519—2) Destructive vibration test of a con- 
crete structure. Chen, C.K.; Czarnecki, R.M.; Scholl, R R.E. (URS/ 
John A. Blume and Associates, rs, San Francisco, Calif. 
pay 4 1977. Contract EY-76-C-08. . 4p. Dep. NTIS, PC A02/ 


Prom ASCE engineering mechanics division specialty confer- 
—_ om North Carolina, United States of America (USA) (25 
ay 

Two identical full-scale 4-story reinforced concrete structures 
were built in 1965-1966 at the Nevada Test Site to investigate their 
dynamic response behavior to underground nuclear explosions. For 
eight years following their construction, the structures were the 
subject of a continuing pro of vibration testing, and substantial 
data has been collected on the elastic response of these structures. In 
1974 it was decided to conduct a high-amplitude vibration test that 
would cause the south structure (free of partitions) to deform 
beyond its elastic limit and cause major structural damage. Results of 
the 1974 testing program are summarized. 


— (SAND—76-9065C) American standards draft for explo- 

sion airblast waves. Reed, J.W. (Sandia Labs., Albuq , N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 23p. (CONF-770711 1—1). 
Dep. NTIS, PC A02/MF AOI. 

From 9. international congress on acoustics; Madrid, Spain (4 
Jul 1977). 

The standard gives quantitative definitions for explosion pa- 
rameters, effects of atmospheric propagation, and typical Ses 
to waves from single point explosions in air. The phenomenology is 
less well defined for many complex but practical explosions, al- 
though in many cases their effects may be normalized and an 
equivalent point explosion used for evaluation. This standard should 
help in design of adequate and safe systems, prediction of trouble- 
some conditions that could disturb the environment or neighborhood 
and evaluation of damages caused by intentional or accidental explo- 
sions. A ee of fifty references is provided 4s a source for 
more details recommended evaluation follows a chronological 
order of source description, atmospheric propagation, and effects on 
both structural and biological targets. 


CIVIL USES 


52851 (UCRL—52253) Site characterization requirements for 
nuclear-cratering design. Terhune, R.W.; Carlson, R.C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 24 Mar 1977. 
Contract W-7405-ENG-48. 20p. Dep. NTIS, PC A02/MF AOI. 

A material properties measurement program for the design of 
large engineerin; ing nuclear-excavation projects by computer calcula- 
tion is presented. Material pl. of the site and their relative 
effect on crater size are analyzed and ordered in relation to their 
importance in determining the overall cratering efficiency. The 
measurement program includes both in situ logging and laboratory 
measurement of core samples, together with reason for each 
measurement and its use in the calculations. 


WEAPONRY 


52852 (MHSMP—77-18A) Repackaging halthane 73-18. Period 
covered: January— 1977, Ferranti, B. (Mason and Hanger- 
Silas Mason Co., Inc., Amarillo, Tex. (USA)). 1977. Contract EY-76- 
C-04-0487. 4p. Dep. NTIS, PC A02/MF AOI. 

Like other urethanes, the Halthanes are tible to reac- 
tion with moisture. The curing —_ absorb atmosp! moisture 
and form inferior products when later reacted ‘with th the aves; 
thus, precautions must be taken to protect all components from 
— a ep ead was ie pay to determine if 

thane ive could be repackaged into preweighed kits 
for WR usage without utilizing an inert atmosphere (1 percent RH 
or less) during the repackaging operation. 
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52853 (SAND—77-0811C) Precision miniature parts fabrication 
. (Sandia Labs., Alb ue, N.Mex. (USA)). 1977. Contract EY- 

76-C-04-0789, 3p. (CONE -770532—2). Dep. NTIS, PC A02/MF 

From SME precision machining workshop; Phoenix, Arizo- 
na, United States of America (USA) (24 May rr 

The equipment and procedures developed at > Labora- 
tories for fabricating and assembling miniature, ultra — a y di- 
mensioned machine parts for nuclear weapons are descri "Minia- 
ture,” by Sandia's definition means piece part masses on the order of 
fractions of a gram, tolerances to six place customary decimals and 
three place metric decimals, surface finishes better t than 16 micro 
inches all over and feature details that look clean and precise at 50 
power magnification. Materials include the gamut of ferrous and 
non-ferrous alloys, ceramics, and plastics. These advances in minia- 
turization for nuclear application are equally valuable for application 
to other specialty fields of energy research. (LCL) 


EXPLOSION DETECTION 


52854 (NTIS/PS—77/0228) Seismic detection. II. Nuclear 
events. Volume 3. 1975—February, 1977 (a bibliography with ab- 
stracts). Report for 1975—Feb 77. Habercom, G.E. Jr. (National 
Technical Information Service, Springfield, Va. (USA)). Apr 1977. 
251p. PC NO1/MF NO1. 

Supersedes NTIS/PS-76/0209, and NTIS/PS-75/328. 

Methods of seismic detection of nuclear events are investigat- 
ed in the Government sponsored research reports. Data acquisition 
techniques, data processing, and data collection sources are re- 
viewed. The updated bibliography contains 246 abstracts, 101 of 
which are new entries to the previous edition. See also NTIS/PS- 
— 2, 1973-1974 and NTIS/PS-76/0207, Volume 1, 
1 ; 
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lated Sg and FY 1976. Volume I. Execu- 
tive summary. (Aerospace Corp., El Rado Calif. (USA)). Apr 
1977. 35p. Dep. Ons. PC A03/MF AO 1. 

This Inventory provides an overview of federally funded 
energy-related environment and safety research projects for FY 
1976. The catalog of the inventory data base is composed of an 
Executive Summary anc three volumes of project listings for: Bio- 
medical and Environmental Research; Environmental Control Tech- 
nology Research; and Operational Safety Research. The data con- 
tained in these volumes are an update of the FY 1974-1975 Invenv- 
tory L engpectae and represent research being conducted by the 
a : Department of Agriculture; Department of 

t of Defense; Department of Health, Educa- 
aa oo Welfare; Department of Housing and Urban Development; 
Department of the Interior; Department of Transportation; Environ- 
mental Protection Agency; Energy Research and Development Ad- 
ministration; Federal Energy Administration; National Aeronautics 
and Space Administration; National Science Foundation; Nuclear 
Regulatory Commission; and Tennessee Valley Authority. 


52856 (ERDA—77-50/3(Vol.3)) Inventory of federal energy-re- 

lated environment and safety research for FY 1976. Volume III. 

Catalog of environmental control technology research projects. (Acro- 

— Corp., El Segundo, Calif. (USA)). Apr 1977. 166p. Dep. 
S, PC A08/MF A0l. 

Presented in this volume are those projects which were 
designated by the responders as being a applicable, either entirely or in 
part, — category of Environmental Control Technology (ECT) 
research. 


52857 (ERDA—77-50/4(Vol.4)) Inventory of federal energy-re- 
lated environment and safety research for FY 1976. Volume IV. 


Catalog of operational safety research projects. (Aerospace Corp., El 
- Calif. (USA)). Apr 1977. 116p. E NTIS, PC A0e/MF 


Presented in this volume are those projects which were 
designated by Ravel, me tee pe = , either entirely or in 
part, to the category of Operational ety (OS) research. 

52858 eps eligi 2)(Vol.2)) Inventory of federal 

-related environment and 


safety research for FY 1976, Volume 
ee 2). 


projects (Part 
Calif. (USA)). Apr 1977. 
(Aerospace Co oS —umama (USA)). Apr 600p. Dep. 


52855 (ERDA—77-50/1(Vol.1)) pay | of federal energy-re- 
safety research for 
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‘ _ Listings for Health Effects and Integrated Assessment pro- 
jects in biomedical and environmental research are included. 


52859 (ERDA—77-50/2(Pt.1)(Vol.2)) Inventory of federal 
energy-related environment and safety research for FY 1976. Volume 
II. Catalog of biomedical and environmental research projects (Part D. 
(Aerospace Corp., El Segundo, Calif. (USA)). Apr 1977. 688p. Dep. 
NTIS, PC A99/MF AOl1. 

Presented in this volume are abstracts of 150192 projects 
which were designated by the responders as being applicable, either 
entirely or in — to the category of Biomedical and Environmental 
Research (BER). 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 51331, 51348, 51349, 51350, 
51351, 52619 


52860 (CONF-761089—, pp 221-231) Air quality simulation 
modeling. Sauter, G.D. (Lawrence Livermore Lab., CA). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

This survey of the generic types of models which liave been 
developed for numerical simulation of air quality com and 
contrasts them on the basis of such criteria as the simplifying 
assumptions made in the solution of the general continuity equation, 
the problems to which each model type is applicable and not 
applicable, the requirements for input data, and computational speed. 


52861 (CONF-761089—, pp 269-273) Dynamic measurements of 
plumes. Jepsen, A.F.; Sperling, R.B.; Connolly, L.H. (Environmental 
Measurements, Inc., San Francisco). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

The following topics are discussed: moving point analyzers; 
remote sensors; air quality moving laboratories (AQML’s); map 
systems; some economic considerations; and applications. It is con- 
cluded that the dynamic measurement of air pollution represents a 
new, effective way to obtain valid, usful data for planning and 
control of air quality. Although its primary use is directed toward 
stationary single-source problems, it can also provide special insight 
into the complexities of air pollution due to multiple sources or 
rugged terrain. (JGB) 


52862 (CONF-761089—, pp 275-282) Use of acoustic radar for 
defining the temporal variation of a structure. Tombach, I. 
(AeroVironment Inc., Pasadena, CA). 1976. 

From Geothermal environmental seminar; Lake County, Cali- 
fornia, United States of America (USA) (27 Oct 1976). 

In Geothermal environmental seminar, ‘76. 

Topics discussed are: comparison with in-situ measurements; 
mixing height; inversion height; and application of temporal resolu- 
tion capability. It is concluded that acoustic radar can be a very 
useful tool for measurement of atmospheric structure, especially in 
cases where: (1) real-time information is needed for decision making; 
(2) long-term, inexpensive monitoring is needed to establish clima- 
tology; (3) detailed continuous data on a dynamic situation is 
wanted; or (4) actual observation of a plume from a source would be 
useful. The comparisons with in-situ measurements indicate that the 
data from the acoustic radar can be interpreted unambiguously most 
of the time and that it correlates well with more traditional measure- 
ments. 


52863 (SAND—77-0926C) DICE THROW: off-site blast predic- 
tions and measurements, Final report on Experiment No. 122. Reed, 
J.W. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. Contract 
EY-76-C-04-0789. 33p. (CONF-770650—1). Dep. NTIS, PC A03/ 
MF AOl. 

From DNA-DICE THROW symposium; Aberdeen, Mary- 
land, United States of America (USA) (21 Jun 1977). 

Predictions and measurements of distant propagations were 
made of airblasts from Project DICE THROW, including two Pre- 
DICE THROW events. The purpose was to identify, control, and 
document the off-site environmental impact from these large explo- 
sions. A weather-watch was maintained, using special meteorologi- 
cal observations, to assure that atmospheric acoustic refraction 
would not cause Lape nuisance damage or hazard to surround- 
ing communities. Weak propagation conditions prevailed during the 
two Pre-DICE THROW events. A moderately strong propagation 
directed toward the southeast from DICE THROW caused some 
disturbance in Tularosa and Alamogordo but no damage claims were 
submitted. 


52864 Laboratory measurement of SO, deposition velocities on 
selected building materials and soils. Judeikis, H.S.; Stewart, T.B. 
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Comune Corp., El Segundo, CA). Atmos. Environ.; 10: No. 9, 769- 
776(1976). 
easurements of SO2 deposition velocities have been carried 

out in the laboratory utilizing a cylindrical flow reactor. Analysis of 
data from these experiments was carried out using models that 
specifically account for diffusive transport in the system. Conse- 
pm the resulting deposition velocities were i t of 

iffusion processes and represent the maximum removal rates that 
would be encountered in the environment under turbulent atmo- 
spheric conditions. The measured values range from 0.04 cm s~! for 
asphalt to 2.5 cm s~' for cement, and were found to be i t 
of SO2 and oxygen concentrations, as well as relative humidity and 
total pressure. Prolonged exposure to SO2 eventually destroyed the 
ability of the various solids to remove this species. Overall capacities 
were found to increase significantly at erate relative humidities 
yielding values of 0.4, 2.8 g SO. m~? of solid in moist s 
Several experiments indicated that the reactivity of a solid subjected 
to Ome os SO. exposures could be restored by washing the 
surface with distilled water or exposing the spent solid to ammonia. 
Some implications of these findings with regard to the environment 
are discussed. 


52865 Formulation and a solution of the diffusion—deposition— 
resuspension problem. Slinn, W.G.N. (Battelle Pacific Northwest 
Labs., Richland, WA). Atmos. Environ.; 10: No. 9, 763-768(1976). 

A reformulation of the diffusion deposition resuspension 
problem is presented which starts from convective diffusion equa- 
tions for the air and surface concentrations, coupled by two interfa- 
cial boundary conditions. A number of the available parameteriza- 
tions of the boundary conditions are reviewed and interrelated. 
Time- and x-dependent solutions are obtained for the vertically- 
averaged air and surface concentrations, coupled with rates of 
resuspension and deposition, and the influence of y and z diffusi 
are estimated. 


52866 Long-distance air pollution transportation model 

rating washout and dry deposition components. McMahon, T.A. 
(Monash Univ., Clayton, Australia); Denison, P.J.; Fleming, R. 
Atmos. Environ.; 10: No. 9, 751-761(1976). 

A long distance air pollution model operating on a daily time 
scale and incorporating washout and dry deposition components is 
—— Parameters in the model are based on literature values. 

odel testing is carried out by comparing computed results with 
field measurements for specific precipitation events and for a one 
year period. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 50660, 50668, 50980, 51145, 
51147, 51335, 51337, 51339, 51344, 51345, 51346, 51352, 51460, 
51932, 51990, 51994, 52444, 52656, 52785, 52793, 52864, 52916, 
53031, 53097, 53163 


52867 (AED-Conf—77-002-003) What if mankind warms the 
earth. Kellogg, W.W. (National Center for Atmospheric Research, 
Boulder, Colo. (USA)). 1977. 20p. (CONF-770223—2). Dep. NTIS 
(US Sales Only), PC A02/MF AOl1. 

From EI ITEC congress; Dusseldorf, German, Federal Re- 
public of (F.R. Germany) (7 Feb 1977). 

There are a variety of human activities that are poe 
on such a large scale that they may influence regional global 
climate. Virtually all of these activities, including the addition of 
carbon dioxide and particles to the atmosphere, are expected on 
theoretical grounds to cause an increase in mean surface tem, 
in the decades ahead, and by 2000 AD the total warming effect will 
probably be larger than any of the natural climate fluctuations 
during the past 1,000 years or more. It is therefore Be ager to 
inquire what a warmer earth might be like; and to in a first 
rough answer we turn to our mathematical models of the atmo- 
sphere, and also to the conditions that have been deduced for the 
period about 4,000 to 8,000 years ago when the earth was apparently 
several degress warmer than now. At that time some areas that are 
now subtropical deserts received more rainfall, and there were other 
areas in the middle latitudes that were drier. There are several 
important implications for society if mankind does succeed in warm- 
ing the earth - and a number of still unanswered questions as well. 


52868 (BNL—22569) Transport of ozone associated with an air 
mass. Wolff, G.T.; Lioy, P.J.; Wight, G.D.; Meyers, R.E.; Ceder- 
wall, R.T. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
Contract EY-76-C-02-0016. 17p. (CONF-770622—3). Dep. NTIS, 
PC A02/MF AOl1. 

From Air Pollution Control Association meeting; Toronto, 
Canada (19 Jun 1977). 

As a result of the 1975 Moodus Conference, a task force was 
established to analyze the ozone data from the 19 Moodus states and 
to assess the importance of ozone transport across the Midwestern 
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and Northeastern United States. Data from daily ozone maps, aerial 
ozone measurements, and trajectory analysis are used in this paper to 
describe the typical summertime ozone episode in the Moodus study 
area. The results indicate that ozone concentrations in a high pres- 
sure system as it moves out of Canada into the Midwest are typicall 
30-50 ppb. Higher concentrations first develop over the areas of hi 
anthropogenic precursor emissions. As the high pressure moves 
eastward, the areas of high ozone increase in size and concentration 
and eventually merge together. Vertical ozone profiles conducted on 
consecutive days and nights suggest an ozone half-life of 29.4 
above the nocturnal inversion layer. Using the corresponding dar 
phase rate of ozone decay in conjunction with air parcel worm Bars 
it was estimated that, under certain conditions, over 100 ppb of 
ozone are transported from the Midwest to the Northeastern Atlan- 
tic Coast. 


52869 — — Energy sources of polycyclic aromatic 
hydrocarbons. G M.R. (Oak Ridge National Lab., Tenn. 
ay 3 1977. Contract W- 7405-ENG-26. 77p. Dep. NTIS, PC A05/ 


_ Conference on polycyclic hydrocarbon carcinogenesis; 
_ Orleans, Louisiana, United States of America (USA) (24 Jan 
1977). 

, Combustion is the predominant end-process by which fossil 
fuels are converted to energy. Combustion, particularly when ineffi- 
cient, is also the primary technological source of polycyclic aromatic 
hydrocarbons (PAHs) released into the environment. The need for 
liquid fuels to supply the transportation industry and for nonpollut- 
ing fuels for heat and power generation provide the incentive to 
commercialize processes to convert coal to substitute natural gas and 
oil. These processes represent a potentially massive new source of 
environmental PAHs. Insuring an adequate supply of energy with 
minimum impact on the environment and on health is one of the 
most important, urgent, and challenging goals currently facing sci- 
ence and technology. Polycyclic aromatic hydrocarbon rela 
cinogenesis is among the most important of ible occupational- 
and environmental-health impacts of much of the current and pro- 
jected national energy base. An understanding of the relationship of 
polycyclic aromatic hydrocarbons (PAHs) to human cancer and a 
continued surveillance of energy sources for PAH content are 
necessary to minimize this impact. 


52870 (CONF-770622—5) Character and transformation of pol- 
lutants from major fossil fuel energy sources. Shriner, D.S.; 
McLaughlin, S.B.; Baes, C.F. (Oak Ridge National Lab., Tenn. 
(USA). 1977. Contract W-7405-ENG-26. 22p. Dep. NTIS, PC A02/ 
AOl. 
From Air Pollution Control Association meeting; Toronto, 
Canada + fon, 1977). 
body of information in this paper is concerned with 
nee. effects of air pollutants from major fossil-fuel energy 
sources. Chemical speciation of major effluents, the variations in 
source term associated with type of source, and other factors which 
influence the characteristics of the effluent at the source/atmosphere 
interface are discussed. The major current and potential sources of 
energy-derived pollutant burdens, and projected future patterns of 
energy production are reviewed. In addition, factors controlling 
transformation of pollutants during atmospheric transport are de- 
scribed. The most critical controlling factors are identified, as are the 
major effluent constituents for which transformation is most signifi- 
cant. The chemical species which ultimately reach the atmosphere/ 
vegetation interface are described with regard to their relative 
potential for effects on terrestrial ecosystems. 


52871 (IIEQ—77/04) Cost/effectiveness analysis of the Illinois 

Ozone Regulation (R75-4). Cohen, A.S.; Macal, C.M.; Ca- 

vallo, J.D. —— National Lab., Ill. (USA)). May 1977. Contract 
W-7405-ENG-38. 381p. Dep. NTIS, PC A17/MF AOl1. 

This report describes the procedures used to conduct, and the 
results of, a cost-effectiveness study of the Illinois episode control 
regulation as it pertains to ozone (oxidants), i.e., PCB R75-4. There 
are four episode stages that can be declared at specified ozone levels: 
advisory, for ozone levels of 0.07 ppm; yellow alert, 0.17 ppm; red 
alert, 0.30 ppm; emergency, 0.50 ppm. No control actions are 
taken during advisories. For each of the 22 emission control actions 
[Rule 407; )] that can be implemented during ozone yellow alerts, 
red alerts, and emergencies, the study estimates the real costs and the 
hydrocarbon (HC) and nitro oxide (NO/sub x/) emission reduc- 
tions that are likely to result (i.e., the effectiveness). Estimates of the 
emission reductions tor hydrocarbons and nitrogen oxides, which are 
precursors of ozone, are the best available estimates of a control 
measure’s effectiveness. It is pointed out that the physical relation- 
ship between reductions of ozone precursors and changes in ozone 
levels is not known; therefore, the effects of the episode control 
actions On ozone concentrations cannot be measured. 


52872 (LA-UR—77-645) Effects of energy Lote on air 
in the Rocky Mountain West. Hinman. ; Leonard, E.M. 
Alamos Scientific Lab., N.Mex. (USA). Dr Contract W- 
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7405-ENG-36. 15p. (CONF-770622—4). Dep. NTIS, PC A02/MF 
AOl. 


From Air Pollution Control Association meeting; Toronto, 
Canada (19 Jun 1977). 

Future need for fossil fuels may lead to an exploitation of 
Western coal and oil shale at the expense of the traditional clean air 
and clear skies of the West. This report evaluates the prospects for 
future changes in western air quality, the constraints imposed on 
western energy development by air quality regulations, and the 
impacts of that development. 


52873 (LA-UR—77-834) Evaluation of EPA method 5 probe 
deposition and filter media efficiency. Elder, J.C.; Tillery, M.E.; 
Ettinger, H.J. (Los Alamos Scientific Lab., N. Mex. (USA)). i977 
Contract ee ENG-36. 16p. (CONF- -710622—2). Dep. NTI 

PC A02/MF A\ 

From Air ‘Pollution Control Association meeting; Toronto, 
Canada (19 Jun 1977). 

In the process of development of an improved extractive 
stack sampler, PEPA Method 5 was evaluated to quantitate probe 
deposition and efficiency of several glass fiber filters a, by the 
method. Monodisperse fluorescing dye aerosols from 0.6 to 4.4 = 
geometric diameter were generated from a vibrating orifice aerosol 
generator. Collection efficiencies against these aerosols were mea- 
sured for MSA 1106 BH, Reeve-Angel 934AH, and Whatman GF/ 
A and GF/C glass fiber filters at — velocities of 5.2 and 10.3 
cm/s. Efficiencies of these four filters were comparable, 
from 99.6 to 99.8 sane oe 2 against the 0.6 4m aerosol, to above 99. 
percent for larger than 1.0 um. Probe deposition of a large 
(13.4 wm mass median diameter) glass bead aerosol was 94 percent, 
with approximately half occurring in the nozzle. Probe deposition of 
a 2.0 um fly ash aerosol was 10.5 percent, again with approximately 
half deposited in the nozzle. Only 1.5 percent of a 1.2 ym dye 
aerosol deposited in the probe. These measurements emphasize the 
importance of consistent probe washing procedures, lower gas ve- 
locity in the nozzle, fewer bends and diameter changes, and smooth- 
er transition between probe components in the design of an im- 
proved sampler. 


52874 (NP—22087) Mortality and air quality, the 1968—1972 
County experience. Gregor, J.J. (Pennsylvania State Univ., 
University Park (USA)). Nov 1976. 66p. State Univ., University 
Park, PA. 
The possibility that extremely high levels of air pollution can 
shorten lives and affect the overall quality of human life was 
ully brought to public attention by the 1948 episode at Donora, 
. Today few people would argue that the existence of pollution 
concentrations, such as were present during the Donora _.. do 
not have significant health effects. There is substantially 
ment, however, on the significance of lower levels of air paliation en on 
health. The existence of these potential health effects has received 
increased attention in recent years. A growing number of experimen- 
tal episodic and epidemiological studies have shown inverse relation- 
ships between air quality and various measures of health. Although 
the entire spectrum of potential health effects on humans has been 
studied, mortality is currently the best documented and defined 
health indicator available. This paper uses the insights derived from 
these earlier works in an attempt to develop a model capable of 
estimating the relationship between ambient air quality and mortality 
differentials. 


— (NTIS/PS—77/0180) - ye tracer studies in the 
(a ith abstracts). for 1964— 
Fe i inv (USA) Ratna op. PC NOL/MF NO NOl. 
ringfield, Va. A 197 
. Supersedes NIG Pe 76/0 tak 

The cited rts cover teal on the use of tracers to 
study lower atmospheric air pollution movements. The tracers used 
include sulfur hexafluoride, krypton 85, carbon 14, and other radio- 
active isotopes. The studies cite the results and techniques used, 
tracer movement from nuclear power plants, industrial stacks, urban 
areas, and the detectors used in their measurement. (This updated 
bibliography contains 87 abstracts, 32 of which are new entries to 
the previous edition.) 


52876 (ORNL/TM—S5919) Character and transformation of pol- 
lutants from fossil fuel energy sources. Shriner, D.S.; 
McLaughlin, S.B.; Baes, C.F. (Oak Ridge National Lab., Tenn. 
OWE AO Jun — Contract W-7405-ENG-26. 44p. Dep. NTIS, Pc 
A 

aoe is concerned with factors influencing ecosystem 
effects of air pollutants from major fossil-fuel energy sources. 
Chemical speciation of major effluents, the variations in source term 
associated with type of source, and other factors which influence the 
characteristics of the effluent at the source/atmosphere interface are 
discussed. The major current and potential sources of energy-de- 
rived pollutant burdens, and projected future patterns of energy 
production are reviewed. In addition, factors controlling transforma- 
tion of pollutants during atmospheric transport are described. The 
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most critical controlling factors are identified, as are the major 
effluent constituents for which transformation is most significant. 
The chemical species which ultimately reach the atmosphere/vege- 
tation interface are described with regard to their relative potential 
for effects on terrestrial ecosystems. 


poem (PB—262 751) Framework for assessing en 
of possible antarctic mineral development. Part II. Appendix. 
Final report. Elliot, D.H. (Ohio State Univ., Columbus (USA). Inst. 
of Polar Studies). Jan 1977. Contract DOS-1753-600100. 445p. (IPS- 
M—119-Pt-2). NTIS, PC A19/MF AOI. 

See also Part 1, PB—262750. 

_ Contents: Antarctic geology and mineral resources; Antarctic 
marine geology and geophysics; Glaciology and hydrology; Antarc- 
tic terrestrial ecosystems; Soils and tost; Meteorological con- 
siderations; Southern Ocean physical oceanography; Marine biology; 
Antarctic biological environment, marine mammals; Avian popula- 
tion. 


52878 (PB—260882) Air quality data - 1974 third quarter statis- 
tics. Final report, Jul—Sep 1974. (Environmental Protection Agency, 
Research + ¢ Park, N.C. (USA). Monitoring and Data Analysis 
ont Oct 1976. 154p. (EPA—450/2-76/022). NTIS, PC A08/MF 
AOl. 


See also PB—257806. 

This report is a statistical s report on ambient air 
quality submitted to EPA from air monitoring operations of state, 
local and Federal networks in accordance with requirements of the 


Clean Air Act and EPA Regulations for State Implementation Plans 
(SIP’s). These data represent all ambient air quality data sampled for 
= that currently have National Ambient Air Quality Stan- 


52879 (PB—261263) Field testing: trace element and organic 
emissions from industrial boilers. Final report, Jun 1974—Jun 1976. 
Cato, G.A. (KVB, Inc., Tustin, Calif. (USA)). Oct 1976. Contract 
EPA-68-02-1074. 160p. NTIS, PC A08/MF AO1. 

See also PB—253500. 

The report gives results of the sampling of four coal-fired 
industrial boilers to determine the emissions of 19 trace and minor 
elements and polycyclic matter (POM). The trace and minor element 
emissions were related to total quantities of each element present in 
the fuel by examining the degree of mass balance and element 
partitioning based on fuel input and element output in furnace 
deposits, flyash, and flue gas vapor. The tendency of volatile ele- 
ments for enrichment of finer particulate was examined by analysis 
of cascade sample. Measured output of elements classified as high in 
volatility tended to be less than the fuel input, attributed to possible 
low collection efficiency of vapor-phase element sampling equip- 
ment. Elements classed as medium or low in volatility tended to be 
more uniformly distributed with respect to both partitioning in the 
boilers and particle size. The presence of four specific POM com- 
pounds was indicated in the coal, ashes, and stack gases, but results 
were highly variable. 


52880 (PB—261448) Empirical techniques for analyzing air qual- 
ity and meteorological data. Part III. Short-term changes in ground- 
level ozone concentrations: an empirical Final report May 
74—Oct 75. Breiman, L.; Meisel, W.S. (Technology Service Corp., 
Santa Monica, Calif. (USA)). Jun 1976. Contract EPA-68-02-1704. 
73p. (TSC-PD—132-1). NTIS, PC A04/MF A0O1. 

See also Part 2, PB—261447. 

An empirical analysis of ambient air quality data for the Los 
Angeles Basin is used to relate the one- and two-hour changes in 
oxidant levels in the urban environment to the preceding levels of 
precursor pollutants and to meteorological variables. The intent was 
to demonstrate the feasibility of developing a set of empirical differ- 
ence equations for the production of oxidant over time. The main 
variables determining one- and two-hour oxidant changes were 
identified using nonparametric regression techniques. A model for 
the oxidant changes was developed using nonlinear regression tech- 
niques. the implications of the model are discussed. 


52881 (PB—261758) Open space as an air resource managemen' 
measure. Volume I. Sink factors. DeSanto, R.S.; Smith, W.H.; Miller, 
J.A.; McMillen, W.P.; MacGregor, K.A. (COMSIS Corp., Galston- 
bury, Conn. (USA)). Oct 1976. Contract EPA-68-02-2350. 310p. 
NTIS, PC Al4/MF AOl1. 

See also Volume IA, PB—261759. 

Sink and emission factors, standardized where possible, into 
SI units of micrograms per square meter of surface area per hour are 
reported based on an extensive English and foreign lan e litera- 
ture search. Approximately 2,000 English abstracts are listed derived 
from English, German, Russian, Japanese and other source litera- 
ture. Data is reported relative to the removal of ammonia, carbon 
monoxide, chlorine, fluorine, hydrocarbons, nitrogen oxides, perox- 
yacetylnitrate (PAN) particulates, and sulfur dioxide, by vegetation, 
soil and water. Emission of ammonia, carbon monoxide, hydrocar- 
bons and nitrogen oxides are also reported to the extent that they are 
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found in the literature. The level of confidence placed on the data is 
briefly described and the overall conclusions, which can be made 
based on these data, are emg Volume I is a complement to 
Volumes II and III which form part of this project. 


52882 (PB—261759) Open space as an air resource management 
measure. Volume Ia. Appendix to sink factors. Final DeSanto, 
R.S.; Smith, W.H.; Miller, J.A.; McMillen, W.P.; MacGregor, K.A. 
(COMSIS Corp., Galstonbury, Conn. (USA)). Dec 1976. Con 
EPA-68-02-2350. 882p. NTIS, PC A99/MF AOI. 

See also Volume 1, PB—261758. 

Abstracts of approximately 2,000 references are compiled in 
support of determining what is known about the sink and emission 
factors for air pollutants associated with soil and vegetation. Some 
very limited literature is also abstracted relative to water bodies as 
sink and sources of air pollutants. This abstracted bibliography is in 
support of the three volumes which comprise the final report of this 
project. 


52883 (PB—263665) National assessment of the urban particu- 
pal ag wep tommy ter ee mr 
Lynn, D.A.; Deane, G.L.; Galkiewicz, R.C.; Bradway, R.M. (GCA 
Corp., Bedford, Mass. (USA). GCA Technology Div.). Jul 1976. 
Contract EPA-68-02-1376. 357p. (GCA-TR—76-25-G(1)). NTIS, PC 
A16/MF AO1. 

See also Volume 2, PB-263 666. 

This report is the summary report of a study of 14 urban areas 
to determine the reasons for attainment or nonattainment of the 
National Ambient Air Quality Standards. This summary report 
combines the data from ——— characterization and urban area 
reports to provide a nati assessment of the problem. The report 
evaluates three major factors affecting attainment - (1) large scale 
effects from transported primary and i (2) 
traditional sources such as fuel combustion, industrial process and 
solid waste and (3) nontraditional sources such as mobile source 
exhaust, tire rubber, construction, paved and unpaved roads, etc. 
Two factors which modify measured levels, meteorology and moni- 
tor siting, are also evaluated. 


52884 (PB—264017) Environmental chemistry of N-nitroso com- 
pounds, Final report. (Eco-Control, Inc., Cambridge, Mass. (USA)). 
3 Sep 1976. 55p. NTIS, PC A04/MF AOI. 

Sponsored in part by Environmental Protection Agency, 
Washington, D.C. Office of Water Supply. 

is report discusses the formation of N-Nitroso com; 

the degradation of N-Nitroso compounds, the analysis of N-Nitroso 
compounds and their distribution in the ecosystem. Topics included 
are systhesis of nitrosamines with nitrite, catalytic nitrosation, forma- 
tion of N-Nitroso compounds in vivo and by bacteria, nitrosamine 
reactions and the occurrence of N-Nitroso compounds and their 
precursors in the environment. 


52885 (PB—264067) Particulate control mobile test units: second 
year’s operation. Report for Jul 75-Jun 76. Zanders, D.L. (Monsanto 
Research Corp., Dayton, Ohio (USA)). Jan 1977. Contract EPA-68- 
02-1816. 41p. (MRC-DA—578). NTIS, PC A03/MF AO1. 

See also report dated Feb 76, PB-251 722. 

The report summarizes the second year’s operation of EPA- 
owned mobile test units. Unit use divides into two principal areas: (1) 
three units (baghouse, electrostatic Fe pagan (ESP), and wet 
scrubber) are designed for use in the field to study the applicability 
of different methods for controlling fine particulate emitted from a 
wide variety of sources; and (2) a fourth unit (energy van) is 
designed to demonstrate the feasibility of unconventional energy 
supply systems to support residential and commercial buildings. 
Results from use tests on a kraft mill lime recovery kiln 
indicate an ov . —— collection efficiency of 99.98+ wt %. 
Based on collection efficiency alone, a high level of control can be 
afforded by a baghouse on lime kiln particulate emissions. However, 
based on projected operating problems due to high moisture content 
of the gas, baghouse control of a lime recovery kiln is not recom- 
mended. Mobile scrubber unit operation during the year was con- 
fined to startup field testing and correction of mechanical and 
operating difficulties. The ESP unit is still under construction. The 
newly acquired energy van has not yet undergone testing. 


52886 (PB—264206) So2 oxidation in plumes: a review and as- 
sessment of relevant mechanistic and rate studies. Final report. Levy, 
A.; Drewes, D.R.; Hales, J.M. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Sep 1976. Contract EPA-68-02-1982. 104p. 
NTIS, PC A06/MF AOI. 

The scientific literature pertaining to the oxidation of SO2 in 
power plant plumes is reviewed. Aqueous phase, homogeneous gas 
phase, and heterogeneous J ag phase mechanisms are considered, as 
are actual plume studies. reported rates vary over a wide range, 
which is not totally unexpected due to the highly complex nature of 
the oxidation process, and some general conclusions can be drawn: 
(1) Recent plume studies, in general, indicate lower rates than earlier 
ones, and also suggest a coincidence between the reappearance of 
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ozone in the plume and oxidation of SO2. (2) Gas phase studies 
indicate homogeneous reaction of SO2 with OH radicals and hetero- 
geneous reactions catalyzed by lead and iron to be perhaps the most 
ee ees ee ee oe ee Sa 

ectively catalyzed by iron and manganese, and ammonia plays an 
important role in promoting the oxidation by maintaining a high pH. 


52887 ool cane tae a aes a portable device to collect 
sulfuric acid aerosol. Interim report Jun 15 May 76. Barrett, W.J.; 
Miller, H.C.; — J.E. Jr; Gwin, C.H. (Southern Research Inst., 
Birmin; irmingham, Ala. (USA)). Feb 1977. Contract EPA-68-02-2234. 70p. 
(SORI-EAS—76-397). NTIS, PC A04/MF AO1. 

The purpose of this investigation was to determine the effects 
of possible atmospheric interferents on the quantitative collection of 
sulfuric acid aerosol on a filter. Sulfuric acid aerosol was generated 
in the laboratory with a flame atomizer and collected on Teflon 
filters. The filters were exposed to potential gas and vapor interfer- 
ents and to particulate interferents during, before, or after the 
collection of the sulfuric acid. Measurements of sulfuric acid were 
made by an acid-base indicator method or by extraction with benzal- 
dehyde and titration. Also, sulfur evolved on heating the filters was 
measured by the flame photometric method. Ammonia, particulate 
calcium carbonate, and ambient particulate material (collected near a 
busy street) caused severe losses of sulfuric acid; particulate ferric 
oxide and silicate clay caused an intermediate loss; pyridine and 
phenol vapors, particulate fly ash, and soot caused little or no loss; 
and sulfur dioxide and nitrogen dioxide had no effect (in the absence 
of other materials). 


52888 Pn ee Hp-65 yee ae pocket calculator ap- 
plied to air pollution measurement studies: stationary sources. User 
handbook Nov 75—Oct 76. Ragland, J.W.; Cushing, K.M.; eo 
J.D.; Smith, W.B. (Southern Research Inst., Bi = 


(USA)). Oct 1976. Contract EPA-68-02-2131. 124p. ( 
76-447). NTIS, PC A06/MF AO1. 

The handbook is intended for persons concerned with air 
pollution measurement studies of stationary industrial sources. It 
gives detailed descriptions of 22 different pro; written specifi- 
cally for the Hewlett Packard Model HP-65 card-programmable 
pocket calculator. For each program there is: a general description, 
formulas used in the problem solution, numerical examples, user 
instructions, and program listings. Areas covered include: Methods 1 
through 8 of the EPA Test Codes (Federal Register, 12/23/71), 
calbiration of a flame photometric detector by the permeation tube 
technique, determination of channel concentrations for a droplet 
measuring device, resistivity and electric field strength measure- 
ments, determination of stack velocity, nozzle diameter, and isokine- 
tic delta H for a high volume stack sampler, and several programs 
for cascade impactors. Cascade impactor programs include: determi- 
nation of impactor stage cut points, caiedieian of the square root of 
the Stokes number for round-jet and for rectangular-slot geometries, 
nozzle selection and determination of delta H for isokinetic sampling, 
determining of sampling time required to collect 50 mg total sample, 
determination of impactor flow rate, sample volume, and mass 
loading, and calculation of cumulative concentration curves and 
their differentials. 


52889 (PB—264301) Background document: acid sulfite pulping. 
Final report. Linero, A.; Lahre, T.F. (Environmental Science and 
Engineering, Inc., Gainesville, Fla. (USA)). Jan 1977. Contract 
EPA-68-021 1402. 38p. NTIS, PC A03/MF AO1. 
See also PB-264 302. 
The sulfite pulping industry primarily is characterized by the 
ee ot Soe, Sa ae S cngnetine wid eeiets ant to 
ect delignification of gymnosperm woods. It further is character 
ized by the level of acidity during the digestion operation and by the 
extent of recovery of chemicals and waste heat. This de- 
scribes the methodology used in obtaining emission factors for AP- 
oa Compilation of Air Pollutant Emission Factors on acid sulfite 
ping. 


52890 (PB—264302) Background document: bagasse combustion 
in sugar mills. Baker, R.; Lahre, T.F. (Environmental Science and 
Engineering, Inc Gainesville, Fla. (USA)). Jan 1977. Contract 
EPA-68-02-1402. 45p. NTIS, PC A03/MF A0O1. 

See also PB-223 996. 

This is a background document in aren of the contents of 
Section 1.8 of AP-2, Compilation of Air Pollutant Emission Factors, 
Second Edition. It concerns the major criteria pollutants emitted 
Sauron alle to ems talline giaens expe a oa came 


polation control devices and factors affecting 
emissions are descri Stack emission tests are reviewed and 
analyzed for inclusion in the data base for developing factors or 
ee ee 
oil. The reliability of these factors is 
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52891 Rate yi Measurement techniques for inorganic trace 
materials in control system streams. Final report Jan 74—Jun 75. 
Starkovich, J.A.; Maddalone, R.F.; Kraft, M.L.; Zee, C.A.; Lin, C. 
(TRW Systems Group, Redondo Beach, Calif. (USA)). Dec 1976. 
Contract EPA-63-02-1393. 146p. NTIS, PC A07/MF AOI. 

The report gives results of a study showing that inorganic 
materials in control process streams at trace levels can be determined 
using modified, commercially available sampling equipment and 
atomic absorption analysis procedures; however, special care must 
be taken to attain high accuracy. Contamination and alteration of 
collected samples from sampling train components and laboratory 
analysis procedures represent the largest errors in determining trace 
level materials in process streams. A modified EPA/Aerotherm 
high-volume Method 5 sampling train provides adequate size sam- 
ples in a 1 to 2 hour sampling Re etanmamiea 
elements present in source streams at 60 micro; cu m (1.1 x 
10 to the minus 7th power gr/scf) and higher levels. The train's 
collection efficiency at sampling rates from 0.6 cu m/min (2 scfm) to 
0.14 cu m/min (5 sof) i is greater than 95% for all elements analyzed 
(e. pond Hg, btn Zn, Pb). Procedures and equipment currently in use for 

— slurries, and solids for major constituents are accu- 
pore pr le for sampling trace materials, if adequate care is 
taken to minimize sample contamination or alteration. Atomic ab- 
sorption methods employing dual channel instrumentation for back- 
ground and sample matrix correction are applicable for the largest 
number of trace elements of interest. Sb and As can be determined 
accurately and with high sensitivity by colorimetric methods. 


52892 (PB—264656) Iowa's air "75. (lowa Dept. of Environ- 
mental Quality, Des Moines (USA). Air ow Management Div.). 
30 Jul 1976. 95p. NTIS, PC AO5/MF A\ 
Iowa's air monitoring data thn 1359 to 1975 has been com- 
ei iled in this report for the six major pollutants monitored in the 
tate: suspended iculates, sulfur dioxide, nitrogen dioxide, 
carbon monoxide, hydrocarbons and photochemical oxidants. The 
data are presented in tabular form for pm of the twelve Air Quality 
Control Rasene i in the State. To help the reader better understand 
the large amount of technical information in this report, additional 
sections discussing the pollutants and pollutant sources, the air 
monitoring network, and the analysis of data and trends have been 
added. Brief summaries of other Departmental projects, such as 
development of air basin modeling and investigation of pollution 
caused by leaf burning, are also included. 


52893 (PB—264686) Improvements to single-source model. 
Volume I. Time-concentration Mills, M.T.; Stern, R.W. 
(GCA Corp., Bedford, Mass. (USA). GCA Technology Div.). Jan 
1977. Contract EPA-68-02-1376. 57p. NTIS, PC A04/MF AOl1. 
Reliable estimates of maximum 3-hour and 24-hour SO: con- 
centrations due to power plant emissions are required for a variety of 
environmental assessment activities associated with air quality main- 
tenance planni a ee ee See 
evaluations. Either of two are generally employed for 
pee: of maximum SO: concentrations for these two —— 
hed on me of the present study was to examine the 
a ‘ratio ibution statistics if only concentrations above a 
certain cutoff value were analyzed. This report describes the ne 
site characteristics and the meteorological and air quality data 
used in the study. This will be followed by a discussion of the ratio 
distributions and their associated statistics, including an analysis of 
the variation of these for different plant sites and peak 
concentration cutoffs. rt concludes with a discussion re- 
garding the general applicability of these results to other point 
sources. 


52894 ae a Compilation of air pollutant emis- 
sion factors. second edition. parts a and b, 
(Environmental Protection Agency, Research Tri Park, 
(USA). Office of Air Quality and — Feb 1976. 
456-in Bee iiodes PB368. A/B). NTIS, PC Ai 
PB-264 194 thru PB-264 is. 
udies, i ag fo piled r b 

st engineering estimates, etc., have com ior use by 
individuals and groups responsible for a pollution emis- 
sion inventories. Emission factors given in this ument, the result 
OT eee a en ene 
common emission categories: fuel combustion by stationary and 
mobile sources; combustion of solid wastes; evaporation of fuels, 
solvents, and other volatile substances; various industrial processes; 
and miscellaneous sources. When no specific source-test data are 
available, these factors can be used to estimate the quantities of 

rimary pollutants (particulates, CO, SO, NOx, and He ser Ba 
Ga eae tensivertectsinen 


52895 (SAND—76-9302C) ay of rainstorm and plume 
interaction for atmospheric release of effluents. Wayland, J.R.; 
Brown, W.D.; Ritchie, L.T. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 1 1p. (CONF-770816—3). 
Dep. NTIS, PC A02/MF AO1. 
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From 1. international conference on mathematical rae 19Th 
St. Louis, Missouri, United States of America (USA) - Aug 197 

A preliminary model describing the effects of washout and 
runoff on the developing plume from an atmospheric release of 
effluents is presented. The most important feature is the spatial 
structure of rainstorms consisting of four levels of rain activity that 
are normalized by average storm rainfall. The predicted concentra- 
tions of effluents are compared with those of a simplified homogen- 
eous rainstorm with fixed meteorological conditions. In the case of 
individual storms, the air and ground concentrations are significantly 
different from those of the simplified homogeneous model. 


52896 (UCRL—79447) Multi-State Atmospheric Power Produc- 
tion Pollution program. MacCracken, M.C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). May 1977. Contract W- 
= -ENG-48. 16p. (CONF-770606—2). Dep. NTIS, PC A02/MF 
From 2. national conference on interagency energy/environ- 
ment R and D pro ; Washington, District of Columbia, United 
States of America SA) (6 Jun 1977). 
ulti-State Atmospheric Power Production Pollution 
Study (MAP3S) is a major atmospheric research program of 
ERDA'’'s Division of Biomedical and Environmental Research. The 
goal of the MAP3S program is to develop and demonstrate an 
improved, verified capability to simulate the present and potential 
future changes in pollutant concentration, atmospheric behavior and 
precipitation chemistry as a result of pollutant releases to the atmo- 
sphere from large-scale power production processes, primarily coal 
combustion. A major motivation of this program is to be able to 
provide those agencies charged with the task of meeting the nation’s 
energy needs with the knowledge required to assess alternative 
strategies for generating power while ensuring ample protection of 
human health and adequate preservation of the natural environment. 
Since coal is the most abundant domestic fossil-fuel resource and 
since electric power production is a major and growing sector of our 
energy economy, this study focuses on the effects of emissions from 
coal-fired electric power plants, particularly in the high — 
energy-intensive northeastern quadrant of the United States. The 
improved capabilities and numerical models will be made available 
for use in regional studies and assessments. 


52897 Dry deposition on a snow surface. Doviand, H.; Eliassen, 
A. (Norwegian Inst. for Air Research, Lillestrom, Norway). Atmos. 
Environ.; 10: No. 9, 783-785(1976). 

Deposition velocities for airborne lead and sulphur to a snow 
surface over one 2-week period have been estimated by measuring 
the amount of lead and sulphate accumulated in the snow, and air 
concentrations of lead, SO. and sulphate 2 m above the surface. The 
average deposition velocity found for lead is 0.0016 m s~'. The 
observed low airborne concentration of sulphate made it possible to 
determine the mean deposition velocity for , which was found to 
be about 0.001 m s~*. Theoretical arguments indicate that this low 
value may be caused by the observed low wind speed and stable 
temperature gradient. 


52898 Experimental investigation of the absorption of sulphur 
dioxide by water drops containing heavy metal ions. Barrie, L.A.; 
Georgii, H.W. (Johann Wolfgang Goethe Univ., Frankfurt am 
Main). Atmos. Environ.; 10: No. 9, 743-749(1976). 

SO, absorption by 2 mm ‘dia. droplets of dilute heavy metal 
solutions (concentration 10~*-10~*M) exposed to trace concentration 
of SO: in air (10-1000 ppb). was measured at 25 and 8 C. Manganese 
and iron ions were effective catalysts of SO2 oxidation in acidic 
solutions but copper ions were not. Results indicate that the manga- 
nese ion Mn* formed complexes [Mn** (SO~*3)s]~* before taking 
part in the oxidation reaction. The rate of SO. absorption ~ a 
droplet of catalyst solution decreased with decreasing DHL Dec 
ing the temperature of a manganese solution from 25 to 8°C cumae a 
five- to ten-fold decrease in SO, absorption rate. The addition of iron 
ions (Fe** or Fe**) to solutions of Mn* not only increased the rate 
of SO, oxidation but also reduced the dependence of absorption rate 
on temperature. A quantitative estimate of the rate of SO. removal 
by a typical urban cloud led to SO: removal rates between 0.08 and 
2.0 percent h™? ing on temperature and the heavy metal 
content of the cloud water. 


52899 Growth of sulfuric acid aerosol particles when contacted 
with water vapor. Carabine, M.D.; Maddock, J.E.L. (Imperial Coll. 
of Science and Tech., London). " Atmos. Environ.; 10: No. 9, 735- 


mS . 
hen aerosols of 100°/o sulphuric acid were contacted with 


humidified nitrogen it was observed that droplet-vapor equilibrium 
was reached in less than a few seconds. culations of diffusion 
rates to and into sub-micron sized —— have predicted this 
equilibration to be complete in 10~°-10~ lepending on original 
size and surface accommodation. It is ~ ft that | a pb Dyn ur 
chemical interaction such as occurs in the atmosphere will be 
controlled by reaction kinetics, and will be independent of droplet 
size in the sub-micron range. The dependences of liquid-phase con- 
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version rate on volume fraction and on concentration of a dissolved 
reactant are in some common circumstances mutually canceling. It 
can be concluded that in the event of acid droplets being inhaled 
there is no risk of their reaching lung tissue before substantial 
dilution has occurred. 


52900 Effect of latitude on the potential for formation of photo- 
chemical smog. Neiboer, H. (Central Laboratorium TNO, Delft, 
Netherlands); Carter, W.P.L.; Lloyd, A.C.; Pitts, J.N. Jr. Atmos. 
Environ.; 10: No. 9, 731-7 1976). 

The effect of latitude on the potential for the formation of 
photochemical smog has been assessed. Calculations that at 
the summer solstice, the integrated sunlight intensity at 
or Fairbanks (Alaska) is very similar to that in Los Angeles. Compu- 
tations carried out, assuming the same pollutant emission inventory 
for the three locations, showed that ozone and PAN se hight 
more on the integrated light intensity than on the nature of the light 
intensity distribution with time. Therefore, if factors such as emis- 
sions and meteorological conditions are equal, the potential for 
significant photochemical smog formation during the summer 
months is similar for Los Angeles (34°N) and northern cities such as 
Rotterdam (52°N) and Nome or Fairbanks, Alaska (65°N). 


52901 Prediction on long-term mean = mean square pollutant 
concentrations in an urban atmosphere. K umar, S;' Lamb, R.G.; 
Seinfeld, J.H. (California Inst. of Tochatioae: ” Pasadena). Atmos. 
Environ.; ~ No. 9, 707-715(1976). 

e general problem of predicting long-term average (say 
yearly) pollutant conce. trations in an urban atmosphere is formulat- 
ed. The pollutant concentration can be viewed as a random process, 
the complete description of which requires knowledge of its fs prob- 
ability density function, which is unknown. The mean concentration 
is the first moment of the concentration distribution, and at present 
there exist a number of models for — ing the long-term mean 
concentration of an inert pollutant. second moment, or mean 
square concentration, indicates additional features of the distribution, 
such as the level of fluctuations about the mean. In the paper a 
model proposed by Lamb for the -term mean concentration is 
reviewed, and a new model for prediction of the long-term mean 
square concentration of an inert air pollutant is derived. The - 
ties and uses of the model are discussed, and the equations i 
the model are presented in a form for direct application to an urban 
area. 


52902 Energy oon in solving odor problems. Boscak, V.; 
Kenson, R.; Bartlett, P.; Cha, S. (Research Corp. of New England, 
Wethersfield, CT). Pp "98-108 of In Energy and the environment. 
Theodore, L. (ed.). Dayton, OH; American Institute of Chemical 
Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976) 

See CONF-761016—. 

In solving odor problems, management is faced with answer- 
ing two questions. The obvious one is; How can I solve the odor 
problem (wi wi ith a reasonable degree of certainty). The newest one is; 
Will I be able to afford the energy. The use of innovative engineer- 
ing as well as good problem definition studies can signi tly 
decrease the power egy ans of odor control in many 
cases also the caj ples of such studies for an auto- 
motive plant, a ru! plant and a sewage treatment plant show how 
this can be done. Another problem in odor control is how to 
minimize the operating/energy costs of present control systems, 
especially incinerators. A plan of action is outlined of how to 
approach this problem by examining: (a) the actual degree of odor 
control required; (b) process operation changes to minimize odors; 
and (c) modifications to control hardware to improve — 
operating costs. This plan of action is illustrated in case histories 
concerning a rendering plant and a surface coating process. 


Relative impact of energy conversion processes on particu- 
late matter air quality. Pace, T.G. (Environmental Protection 
Agency, Research Triangle Park, NC); Lynn, D.A. pp 253-259 of In 
Energy and the environment. Theodore, L. wel Dayton, OH; 
American Institute of Chemical Engineers a. 

From 4. national conference on energy and environment; 
meee Ohio, United ae of America (USA) (5 Oct 1976) 


pa 
r uality rae eo the study cities ranged oo 
62 to tie, pe/m oneal average of annual geometric means. 
compares to the National Ambient Air Quality Standard of 75 bas 
m* annual geometric mean. Where fuel oil is a major fuel in resi- 
dences, industries, and utilities, the filters contained from 8-13 per- 
cent oil soot. Similarly, where coal is a fuel in industries and utilities, 
the filters contained from 2 to 30 percent coal combustion products 
with the highest values in the heavily wrens nh cities. Particu- 
lates from gasoline powered vehicle a are generally 
around 3-5 g/m*, based on lead data n the NASN network. 
Sulfate and nitrate levels were considerably more variable, from 5-18 
pg/m* with highest values in the northeast. The data are summa- 
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po and the relative impact of the contributions from energy 
ties The following com; to citywide air quality levels i a = 14 


y 
among the cities with the t ok levels; the major impact 
from coal and fine combustion products was associated with heavy 
industrialization in six of seven cases; in 8 of 14 cities, SO, has a 
significant impact on air quality concentrations; and gasoline- 
a vehicle exhaust has a minor impact in all 14 cities. 


Summary of a performance survey of continuous emission 

Ses 1; NO/sub x/ and SO2. Osborne, M.C.; Mid- 
ett, M.R. (Environmental Protection Agency, Research Triangle 
Park, NC). pp 557-562 of In Energy and the environment. Theodore, 
list Dayton, OH; American Institute of Chemical Engineers 

From.4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976), 

See CONF-761016—. 

The Quality Assurance Branch of the Environmental Moni- 
toring and Support Laboratory has undertaken the task of evaluating 
the accuracy and reliability of continuous monitors which have been 
on-line for six months or longer. Only extractive monitors installed 
in power plants, sulfuric acid plants, and smelters were included in 
the first survey. The pro was designed so that additional 
industries and types of monitors could be included in later surveys. 
The plan for the initial survey involved sending NBS-traceable gas 
cylinders of varying concentrations of SOz or NO to the participat- 
ing industries. The gases from the cylinders were introduced into the 
monitoring systems and the resulting data made available to both the 
QAB and the industry. Results from this survey of eight different 
companies, ten different plant sites, and nineteen different monitors 
revealed that less than half of the monitors failed to achieve a 
— rmance accuracy of +-10 percent. The instruments which 

ailed most often were the ones that have seen less wide-spread use. 
In general, the SO2 monitors and the NO/sub x/ monitors performed 
equally well. However, more information was available on SO2 
monitors, snce they outnumbered NO/sub x/ monitors almost two to 


one. 
52905 Number of points needed for representative 
source sampling. Knapp, K.T. (Environmental Protection Agency, 
Research Triangle Park, NC). pp 563-568 of In Energy and the 
environment. Theodore, L. (ed). yton, OH; American Institute of 
Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976) 

See CONF-761016—. 

From the data presented it is apparent that no appreciable 
improvement in gas flow measurement can be obtained with sym- 
metrical matrices of more than 16 traverse points in rectangular 
ducts of large power plants. In addition, good results can probably 
be obtained from a matrix with only 12 traverse points provided that 
= least 3 points are in each direction. Results for similar conclusions 

are given in another report for flow in round ducts and for 
particulate concentration distributions in both types of ducts. These 
conclusions are supported by the work of Brooks et al. 


Monitoring systems of gaseous emissions: evaluation of 
po I a enn ag a tr ng 
(Environmental Protection Agency, Research Triangle Park, NC). 

p 574-579 of In Energy and the environment. Theodore, L. (ed.). 
yton, OH; American Institute of Chemical Engineers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976) 

See CONF-761016—. 

The federal government has prom regulations to es- 
tablish minimum performance specifications for ois monitor- 
ing systems, data reduction requirements, operating procedures and 
reporting requirements for certain affected facilities. The specifice- 
tions and procedures are designed to assure that the data obtained 
for continuous monitoring systems will be accurate and reliable and 
provide the information for determining whether an 
Owner or operator is following proper operation and ——_ 
procedures of the source emission control ea fab X/ 
tions provided for continuous measurement of SO. and NO a phd 
emissions from fossil fuel steam generators, sulfuric 
acid manufacturing plants. For each annie oak nt category “field 
evaluations have carried out to determine the uacy of 
commercial state-of-the-art continuous monitoring _——_ order 
to assess the applicability of the specifications to other source/ 
pollutant categories, follow-up studies have been carried out at: (1) a 
coal-fired power plant equipped with a wet scrubber for SOz; (2) a 
subforic acid plans and Gh e thts acid olaet 


52907 Sulfur dioxide. The first all-clear signals be given. 
Loeblich, H.J. (Esso A.G., Hamburg (Germany, FR). Hauptabtel. 
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~ lung fuer Umweltschutz). Oel: 14: No. 9, 255-261(Nov 1976). (In 


). 

6 figs.; 17 refs. 

The fears, originally well founded, that the rise of energy 
consumption would be accompanied by an equally growing increase 
in the environmental pollution by sulfur dioxide, have not come true, 
fortunately. Instead the situation has rather improved currently and 
there are, today, only a very few limited areas needing ‘SO:- 
sanitation’. 

52908 State and development of gas purification. J en, H. 
a sr yr G.m.b.H., Essen a. F.R.)). "Tee Mitt; 
jo. 1, 55-64(Jan 1977). (In German). 

8 figs.; 14 tabs.; 36 refs. 

A wash and adsorption process is described for mee 
from flue gases, and for removing sulfureous, organic and radioac 
tive substances from waste air. Informativn on the development of 
methods for the removal of HCL, HF and NOx from gaseous wastes 
is also given. 


52909 Experimental investigations with moss as indicators of air 
pollution. Frahm, J.P. Staub-Reinhalt. Luft; 37: No. 2, 55-58(Feb 
1977). (In German). 

15 refs. 

In the autumn of 1975 transplantation experiments were made 
in the western Ruhr area with three moss species (Atrichum undula- 
tum, Mnium hornum, and Rhytidiadelphus squarrosus) which had 
shown different reactions to air pollution in former researches. The 

applicability of these species as modified indicators of air pollution 
was examined by infrared photographs, chlorophyll analyses and the 
Japanese bryometer test. The different toxitolerance of mosses is 
attributed to various means of water absorption. 


pony bag sere ag + extinction measurements in order 


een absorbing and non-absorbing aerosol particles. 

Pormehe R. Staub-Remhatt Luft; 37: No. 2, 70-76(Feb 1977). (In 
German). 

7 figs.; 9. 

It has been found during measurements of spectral transmis- 
sion factors in smoky — transmission paths that there is a 
difference between wavelength exponents of the extinction section 
of aerosol particles of high absorption capacity and those of low 
absorption capacity. The paper gives a theoretical explanation of this 
Sehevten and it is shown that, in certain cases, it is possible to obtain 
data on the absorption index of aerosol particles in the optical path 
by measuring the spectral decadic extinction coefficient at, at least, 
two wavelengths. In this manner it is possible, for instance, to 
distinguish between smoke containing soot and water vapor. 


52911 Influence of organic matter and atmospheric deposition on 
the trace metal concentration of northwest Atlantic surface 
seawater. Wallace, G.T. Jr.; Hoffman, G.L.; Duce, R.A. (Univ. of 
Rhode Island, Kingston). Mar. Chem.; 5: No. 2, 143-170(Apr 1977). 

Particulate trace metals (PTM), organic carbon , and 
organic nitrogen (PON) were measured in a series of surface bucket 
samples collected between the New England coast of the United 
States and Bermuda. PTM concentrations were lower or equivalent 
to the lowest PTM concentrations rted in the literature. Exami- 
nation of the relative variations in with respect to particulate 
aluminum and carbon led to the conclusion that organic matter was 
the probable regulator of PTM abundance in open-ocean surface 
waters and was im it in this respect for continental shelf and 
slope waters as . Enrichment factors of trace metals relative to 
their crustal tal abundances were found to be similar in the 


matter. A simplistic vertical flux model was constructed which 
showed atmospheric input of trace metals to the Sargasso Sea to be 
of the same approximate itude as the rate of removal of PTM 
from the mixed layer ch pomp | apg me eon og Essentially 
all of the particulate Fe, and Mn in the Sargasso Sea mixed layer 
was attributed to aeolian sources. The fate of other atmospherically 
derived trace metals in the Sargasso Sea mixed layer was suggested 
to be a function of their solubility in seawater. 


52912 ee ae eet Oe een NOed of Oo Oe 
naces. Tenner, A.R. (to Exxon Research and Engineering Co.). US 
Patent ey May 1977. a - 15 May 1975. 6p. 

produced by combustion of ni -COn 
eS a by a forced draft burner an cn coe 
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smelting complex. Beavington, F. (Ahmadu Bello Univ., Kano, Nige- 
ria). re — I penned. 13: No. 2, 127-131(Jun 1977). 
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deposition (rainwater and dry deposition) of copper, zinc, lead, 
cadmium, iron and manganese. At the site nearest the smelter, total 
deposition of these metals (6N HC! soluble) in kg/ha over a period 
of twelve months was 30.7 copper, 8.4 zinc, 4.7 lead, 0.19 cadmium, 
42.6 iron and 1.5 manganese. These levels were considerably higher 
than at a distant rural site where background levels were similar to 
those reported for the United Kingdom. The pattern of deposition of 
metals over Wollongong accords with levels of metals previously 
reported in surface soil, herbage and leaf vegetables. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 51796, 52823, 53031 


52914 (BNL—22307) High efficiency mixed species radioiodine 

air sampling, readout, and dose assessment system. Distenfeld, C.H.; 
Klemish, J.R. Jr. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1977. 12p. (AEA-SM—125/20; CONF-770220—3). Dep. NTIS, PC 
A02/MF AOl1. 

From International symposium on the handling of radiation 
accidents; Vienna, Austria (2 Feb 1977). 

Accidental releases of radioactivity from fission reactors will 
consist of active vapors or aerosols. Composition of the released 
plume will depend on the energy of release and fission product 
volatility. An apparatus is described that can efficiently (95 percent) 
collect organic or inorganic, particulate or gaseous ‘"I in the usual 
concentration range including that below stable atmospheric iodine, 
and under severe ambient conditions. Response to noble fission gases 
was reduced to less than 10°‘ of an equal iodine airborne activity by 
heating the collector to approximately 120°C in clean purging air 
flowing at .14 m*/min for 11 min. Reliable sample size, +-5 percent, 
was achieved by using a sample air flow regulator. Thyroid dose 
commitment was mathematically and —— related to the 
iodine isotope distribution expected in the environment and to the 
response of the Civil Defense CDV-700 instrument used to evaluate 
the sample. Sensitivity of the method allows dose assessment of 1-2 
rads to a child's thyroid. 


52915 (DPST—75-384) Computer programs at SRL to evaluate 
environmental effects SRP operations and postulated accidental re- 
leases. Cooper, R.E. (Du Pont de Nemours (E.I.) and Co., Aiken, 
S.C. (USA). Savannah River Lab.). Sep 1975. Contract EY-76-C-09- 
0001. 128p. Dep. NTIS, PC A07/MF AO1. 

atm 9 River Plant operations unavoidably result in the 
release of some chemical and radioactive effluents to the environs. 
The most environmentally significant releases are gaseous effluent; 
to the atmosphere; computer codes dealing with these atmospheric 
releases are discussed in this report. There is a wide variety of 
effluents, both chemical and radioactive, to be considered, and each 
must be correlated with meteorological dispersion data as a function 
of time to estimate the environmental effects. In addition, large 
inventories of toxic and radioactive materials in some facilities 
represent a potential for accidental releases. Accidents are postulated 
for these facilities, and the environmental effects of resulting releases 
are again evaluated by correlating with meteorological dispersion 
data. In accordance with AEC Regulatory Guide 23, a 2-year 
meteorological data base is used in performing all analyses. Due to 
the diversity of possible releases and the large meteorological data 
base, the environmental analyses are necessarily performed with the 
aid of a large computer facility. Several computer programs have 
been written to facilitate these analyses according to the type of 
analysis desired. The computer programs described in this report are 
basically of three categories: probability distributions of estimated 
concentrations or doses as a fa nction of distance from a point of 
origin, estimates of average concentrations or doses over a specified 
time period such as annual averages, and some miscellaneous - 
grams in support of the first two categories to optimize the use of the 
computing facility. A complete documentation of each program is 
included with a program listing and sample input-output. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 51797, 51991 


52916 (TID—27683) Chalk point cooling tower project. Progress 
report No. 1, FY 1977, July 1, 1976—February 28, 1977. (Environ- 
mental Systems Corp., Knoxville, Tenn. (USA)). 1 Mar 1977. Con- 
tract EY-76-C-02-23 1. 30p. Dep. NTIS, PC A03/MF AO1. 

Progress is reported on equipment documentation, meteoro- 
logical data acquisition and reduction, data archiving format prep- 
aration, and data analyses for the Chalk Point fossil-fuel power plant 
cooling tower environmental effects. A description of the work 
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performed in these areas together with recommendations for future 
work is presented in this report. 


52917 (ORNL-tr—4377) Are cooling towers a on the 
environment, Translated from Energie; 28: No. 8, ae NIST). lip. 
Dep. NTIS, PC A02/MF A01. 

The environmental effects of fossil-fuel Fm se plants in the 
Federal Republic of Germany are reviewed. Topics discussed in- 
clude: thermal pollution, cooling systems with emphasis on cooling 
towers, and the advantages of natural draft cooling towers with drip- 
catcing devices and drift eliminators. (CH) 


REGULATIONS 
REFER ALSO TO CITATION(S) 51989, 51993 


52918 Industrial dilemma: the regulation of sulfur dioxide emis- 
sions from stationary sources. Kemp, D.W. (Cincinnati Gas and 
Electric Co.). PP 325-331 of In Energy and the environment. Theo- 
dore, L. (ed.). Dayton, OH; American Institute of Chemical Engi- 
neers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of pam § (USA) (5 Oct 1976). 

See CONF-761016—. 

Flexibility and cost-effectiveness in air pollution control pro- 

ms for stationary sources is indispensable if National Ambient Air 
Suality Standards (NAAQS) are to be achieved while 
this country’s economic vitality. In spite of this, 
legislation which would have resulted in greater i 
pollution — Codification of a t 
policy which might have severely limited industrial expansion and 
which was unrelated to protection of public health and welfare is an 
example of this trend. Another example is the proposed imposition of 
mandatory monetary ities for failure to meet compliance dead- 
lines for emission limitations which may be le and unre- 
lated to an ambient need therefor. While revision of the Clean Air 
Act is warranted, it should be in the direction of greater flexibility 
and cost-effectiveness. This country’s economic, as well as its natural 
resources are not unlimited. A failure to —— and reasonably 
balance the incremental benefits of air tion control programs 
with their associated costs may severely limit the ability of the 
nation’s economy to maintain present tn ama levels and create 
new employment opportunities. 


52919 Ohio intergovernmental approach to air pollution control. 
Watkins, C.R. PP 332-335 of In Energy and the environment. Theo- 
dore, L. as ayton, OH; American Institute of Chemical Engi- 
neers (1976). 

From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976), 

See CONF-761016—. 

The experience in intergovernmental in the estab- 
lishment and management of a statewide regulatory program i 
with a multitude of problems that are nearly always complex 
frequently controversial, has been uniquely successful. In the begin- 
ning it met a desperate need for rapid program expansion. It has 
since proven to be the best available approach to providing local 
participation and high quality, cost-effective air pollution control 
services to local communities throughout the state of Ohio. 


52920 Energy and the environment: the new Miami coke plant. 
Barker, J.E. pp 352-355 of In Energy and the environment. Theo- 
dore, L. (ed.). Dayton, OH; American Institute of Chemical Engi- 
neers (1976). 
From 4. national conference on energy and the environment; 
Cincinnati, Ohio, United States of America (USA) (5 Oct 1976). 
See CONF-761016—. 


ibility in air 
deterioration 


The author complains that air Py aye control in the steel 


industry is very energy intensive and that, in some cases, the actual 
pollution abatement achieved is more than counterbalanced by the 
additional pollution at the electric utility to produce the energy 
required. The environmental control authorities do not take this into 
account. As a case study, the problems with the different authorities 
that developed in efforts to obtain approval of an abatement pro- 
at a coke works are outlined. The program was initiated 
because of the fact that natural gas shortages were expected and the 
coke ovens provided 23 percent of the fuel gas required in the 
neighboring steel plant. Approval was finally obtained after much 

expense and time were spent on the effort. (LTN) 
for environment 


52921 ——— of the state of 
protection. Practical examples. Brocke, W. (Umweltbundesamt, 
Berlin (Germany, F.R.)). Tech. Mitt.; 70: ‘No. 1, 20-26(Jan 1977). (In 


1 tab.; 22 refs. 
The safest method to protect the environment is to avoid 
emissions by primary or secondary technical measures. Primary 
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—- are taken foe te ae coe the development, secondary measures to 

development. Examples are given from the 
ee energy, homoge oer to metal industry, household and traffic, 
legal definition, practical meaning, progression, and standardization. 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


REFER ALSO TO CITATION(S) 50663, 52855, 52856, 52857, 
52858, 52859 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 51343, 53073 


52922 (COO—4017-2) ge stream sediments 
of the Piceance Creek Basin, Colorado. Ringlose CD. (Colorado 
Univ., Boulder (USA)). 1977. Contract EY-7 -4017. 104p. Dep. 
NTIS, PC A06/MF AOl1. 

Thesis. 

A stream sediment survey was conducted in the Piceance 
Creek Basin to study the spatial distribution of Zn, Mo, Hg, Cd and 
As for future baseline considerations. The pH and organic matter 
were also measured. From samples taken at the mouths (junctions) of 
most of the named creeks in basin, it is concluded that none of 
the streams contained sediments with anomalous trace element con- 
centrations with oe to the basin. But it is thought that Mo and 
possibly As could be potentially toxic because of their abundance 

and their mobility the stream sediments’ alkaline condition. 
Ken a different ~ lee: mel — to describe the background 
variance of five streams _—— Black Sulfur, Parachute, Yellow and 
Creeks), it was found that most of the variance occurred at 
distances from 0-10 m within 2 km stream segments 10 km apart for 
Mo, Hg, Az, and organic matter. When the variance between the 
five streams was considered, it was found to dominate the variances 
of the other factors for Mo, Hg, and Zn. This variance between 
streams is actually thought to represent the variance between the 
major drainage system in the basin. When comparison is made 
between the two sampling design results, it is thought that the trace 
— concentrations of stream junction samples represented the 
range of expected values for the entire basin. ex 
ae the trace elements from the nested design are thought to be 
reasonable estimates of preliminary baselines for Parachute Creek, 
Roan Creek and Black Sulfur Creek within the restricted limits of 
the streams defined in the text. From the experience gained in 
pursuing this study, it is thought that ey sampling should be 
considered, where feasible, to reduce the analytical load and to 
reduce the small scale variance. 


52923 (EGG—1183-1675) Soil moisture survey experiment 
Luverne, Minnesota. Date of survey: May 12, 1975. Feimster, E.L. 
Fritzsche, A.E. (EG and G, Inc., Las Vegas, Nev. a Nov 
= Contract EY-76-C-08-1183. 38p. Dep. NTIS, PC A03/MF 


_ An aerial survey employing the measurement of natural ter- 
restrial gamma radiation was carried out over farm lands south of 
Luverne, Minnesota on May 12, 1975. The purpose of the survey 
was to determine soil b differences in the 
terrestrial gamma flux attenuation as a function of soil moisture 
content. During this survey, soil moisture values were computed 
from airborne gamma data collected over five flight lines and 
compared to data collected over these same lines during a similar 
survey of March 6, 1973. These soil moistures were compared to soil 
moistures computed pepe from soil sam; taken 
flight lines during the last survey. The results very 
agreement between the aerial and the ground measured soil mois- 
tures. The average soil moisture value for the 8-mile long survey 
lines derived from these aerial measurements were in good 
ment with results from ground-based soil ae Mile-by-mile 
tn average of 25%. This compares well ote % for Line A with 
an average of 28%. This com ane = gy A based soi 
moisture values ranging from 23% to 29% wi 


52924 ms Narasim ge 
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ing equations are discussed in the second part. In the third section a 
few typical case histories are presented to illustrate the trend of 
progress that has occurred in the application of mathematical model- 
ing to actual field problems. 


52925 (ORNL/TM—5833) Forest Management Plan, ERDA 
Oak Ridge Reservation: 1976—1980. Bradburn, D.M. (Oak Ridge 
National Lab., Tenn. (USA)). Jun 1977. Contract W-7405-ENG-26. 
65p. Dep. NTIS, PC A04/MF AO1. 

The ERDA Oak Ridge Reservation Forest M: ement Plan 
is utilized as a guide in the managing and administering of the natural 
resources of the forest. A revised management plan summarizes the 
goals and accomplishment of the previous plan while recommending 
necessary improvements and alternatives for the ensuing manage- 
ment cycle. management plan contains programmatic assess- 
ments of silvicultural activities and their environmental impacts. 


52926 (PB—257233) Determination of soil liquefaction charac- 
teristics by large-scale tests. (Shannon and Wilson, Inc., 
Seattle, Wash. (USA); Agbabian Associates, El Segundo, Calif. 
ag A May 1975. 167p. G—0027). Dep. NTIS, PC A08/ 


The testing program described in this report was carried out 
to study the liquefaction behavior of a clean, uniform, medium sand. 
Horizontal beds of this sand, 42 inches by 90 inches by 4 inches were 
prepared by pluviation with a special sand spreader, saturated, and 
tested in a table system designed for this program, which 
applied a horizontal cyclic shear stress to the specimens. Specimen 
size was selected to reduce boundary effects as much as possible. 
Values of pore pressures and shear strains developed during the tests 
are presented for sand specimens at relative densities of 54, 68, 82, 
and 90 percent, and the results interpreted to determine the values of 
the stress ratio causing liquefaction at the various relative densities. 


52927 Grazing on wetland meadows. Reimold, R.J. (Univ. of 
Georgia, Paeocsanr Po pp 219-225 of In Estuarine processes. Volume 
I. Uses, stresses, and adaptation to the estuary. Wiley, M. (ed.). New 
York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

Marshland owners have been interested in profitable use of 
their property for centuries. Through ditching, diking and draining, 

these marshes were visualized as potentially productive pastures. 
One shortcoming in this planning was the oversight of "cat-clay” 
problems associated with large quantities of organic matter and 
anaerobic conditions. The resultant complex polysulfides when oxi- 
dized resulted in extremely acidic soil conditions, detrimental to all 
vegetative growth. The extent of compaction of the substrate and 
the species of vegetation in the w d meadows and prairies 
determine the feasibility of grazing the area by ungulates. In grazed 
Spartina ——— net a production was P rvy be of the produc- 
tion occ on ungrazed marshes. Grazing had a significant 
negative impact on the macro-invertebrate rebate populations and resulted 
in differences in plant successional trends tly 

coded detritus production. Marshes appear ron recover from graz- 
ing once it is terminated. Since even low density ing does 
produce a significant impact on the wetlands ecosystem, itional 
research is needed to document the optimum invertebrate popula- 
tion, and the minimum detritus production necessary to sustain 
secondary production in adjoining systems. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 52930 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 50983, 51347, 52876, 52979, 53154 


52928 (ORNL/TM—S5792) National inventory of selected bio- 
programs. Summary report of or recently 
1976. Kemp, H.T. (Oak Ridge National Lab., 


Tenn. (USA)). Oct 1976. Contract W-7405-ENG-26. 7llp. Dep. 

NTIS, PC A99/MF AO1. 

ie The Invente aoe cemeiaas Sp seeeeieness of ocatenet date 
containing monitoring information of varying types, 

namely, directory of investigator, record of projects received from 

questionnaire, detailed descrii 


cuban apt Wlingedine chilies sueting re- 
ceived. ‘This report coutaina detailed Gesriptions of trlocted bis 
Se a See ae eae tae ant wee 
appropriate 


52929 Effects of soil factors on the distribution of 
gigantea on a mine waste site. Hogan, G.D. (Laurentian 
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Sudbury, Ont.); Courtin, G.M.; Rauser, W.E. Can. J. Bot.; 55: No. 8, 
1038-1042(15 Apr 1977). 

A number of soils were examined from areas of a mine waste 
contaminated with heavy metals. Soils from areas vegetated with 
Agrostis gigantea Roth. which did not possess copper tolerance 
were compared with adjacent barren areas. Soils from sites which 
supported non-tolerant grasses had higher pHs and were lower in 
water-extractable metals than soils from non-vegetated areas. The 
soils did not differ with respect to any other factor examined. The 
non-vegetated soils were shown to be more toxic to the growth of 
Avena sativa than vegetated soils. The establishment and survival of 
game not having the selective advantage of copper tolerance were 

id to be restricted to the less toxic regions of the study site. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 51082, 51088, 52928 


52930 (BNWL—2249) Radiochemical analyses of soil and vege- 
tation samples taken from the Hanford environs, 1971—1976. Miller, 
M.L.; Fix, J.J.; Bramson, P.E. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Jun 1977. Contract EY-76-C-06-1830. 46p. 
Dep. NTIS, PC A03/MF AOl1. 

Soil and vegetation have routinely been collected on the 
Hanford Site and surrounding environs as one method of monitoring 
radionuclide concentrations potentially attributable to Hanford oper- 
ations. With the exception of a few locations, the data indicate that 
Hanford operations have made no significant contribution to existing 
radionuclide concentrations in soil and vegetation. Most of the 
activity seen in the samples can be attributed to natural causes or 
worldwide atmospheric fallout. The few locations apparently im- 

ted by Hanford operations were: east of the California Nuclear 
urial site, which showed elevated levels of ®Co in soil and vegeta- 
tion; northeast of the 1301-N trench, which showed elevated levels 
of *Mn, “Co, and ‘Cs in soil and ®Co in vegetation; Columbia 
River island at river mile 340 (near North Richland), which showed 
elevated levels of ©Co; and east of 200 West Area, which showed 
elevated levels of Pu in soil. 


52931 (UCRL—78670) Movement of radioactivity deposited un- 
derground at the U.S. ERDA Nevada Test Site. Borg, I.Y.; Stone, R.; 
Levy, H.B.; Ramspott, L.D. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 16 Mar 1977. Contract W-7405-ENG- 
48. 20p. (CONF-770428—1). Dep. NTIS, PC A02/MF AOI. 

From Transfer of nuclear technology conference; Shiraz, Iran 
(10 Apr 1977). 

Movement of radioactivity has been minimal at the U.S. 
ERDA Nevada Test Site (NTS) and relates to the low rain fall in the 
area and the general phenomenology of nuclear explosions. Most 
refractory fission products and unspent fuel are captured in lithologi- 
cal glasses produced by the explosion, and there is forceful ejection 
of water from the immediate vicinity of the explosion. Return of the 
water into the rubblized site inaugurates leaching processes and 
consequent mobilization of nuclides. The slow to moderate move- 
ment of the ground water in the aquifer within northern portions of 
NTS, 76 to 180 (maximum) meters/year depending on locale, has 
contributed to the slow movement of the tritium, the most mobile of 
the radionuclides. Sorptive processes are especially important in 
retarding nuclide movement at NTS. The altered tuffaceous rocks, 
which —- a large a of the rock in the saturated zone, are 
rich in zeolites (clinoptilolite) and clays (montmorillonite and illite) 
which effectively absorb many radionuclides moving through the 
formation. To date no radioactivity has been detected beyond the 
bounds of the Nevada Test Site nor within any of the approximately 
32 water wells within or beyond the boundaries of the site. All water 
used at the site continues to come from wells not far from areas of 
active underground testing. 


52932 Retention of plutonium and americium by rock. Fried, S.; 
Friedman, A.M.; Atcher, R.; Hines, J. (Argonne National Lab., IL). 
Science; 196: No. 4294, 1087-1089(3 Jun 1977). 

The relative migration ratio of plutonium in various rocks is 
approximately 100 micrometers per meter of water flow; the corre- 
spo! migration ratio for americium is about 500 micrometers per 
meter of water flow. Under these conditions radioactive decay will 
have taken place to such an extent that little plutonium and ameri- 
cium can reach the external environment from a well-designed and 
isolated geological repository site. 


SOIL 


(LA-UR—77-1020) LASL models for environmental 
transport of radionuclides. Smith, W.J. II; Gallegos, A.F.; Johnson, 
L.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract 
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W-7405-ENG-36. 7p. (CONF-770438—1). Dep. NTIS, PC A02/MF 
A0l. 

From 8. annual conference on and simulation; Pitts- 
oa Pennsylvania, United States of America (USA) (21 Apr 


The current status of a project at Los Alamos Scientific 
Laboratory (LASL) for ——— of a generalized technique for 
evaluating the adequacy of solid radioactive waste disposal sites is 
outlined. A major of the project is the of environmen- 
tal processes which may cocuhe in tae etleane of uclides to the 
environs. The structure of the environmental transport modeling 
network is described. A detailed analysis of a specific model is given, 
considering development, validation, and general use. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 52933 


52934 (BNWL-SA—5637) Detritus cast from heron nests as an 
indicator of food chain contamination. Rickard, W.H.; Hedlund, J.D.; 
Schreckhise, R.G.. (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). 1976. Contract EY-76-C-06-1830. 20p. (CONF- 
7603104—1). Dep. NTIS, PC A02/MF AO1. 

From Annual meeting of the Northwest Scientific Associ 
“inn” Washington, United States of America (USA) Wwe 

ar 

Approximately 40 wed of great blue herons nest in a single 
colony on the Hanford ation in south-central W: 
Over a two-month period in the 1975 nesting season, 170 g/m? of 
detritus, dry weight, were collected on cheesecloth blankets placed 
on the ground beneath the nesting colony. Seven 
radionuclides commonly associated with airborne debris (fallout 
were measured in the heron detritus. Cesium-137 was the most 
abundant man-induced radionuclide measured in the detritus averag- 
ing 18 picocuries per gram dry weight. Regular surveillance of 
heron detritus appears as a useful way to measure contaminants in 
heron foods gathered from the surrounding environment. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 50648, 50670, 50705, 50706, 
50982, 51997, 52033, 52090, 52931 


REGULATIONS 


REFER ALSO TO CITATION(S) 51989 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 50663, 52855, 52856, 52857, 
52858, 52859 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 52927, 53037, 53038 


52935 (CONF-760379—) Workshop on the ERDA Marine Sci- 
ences Research program for the west coast of the U.S. Templeton, 
W.L. (ed.). (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Biomedical and Environmental 
Research). 1976. 25p. Den NTIS, PC A03/MF AOI. 

From 7. m of the theoretical physics division; Meribel- 
les-Allues, France (15 Mar 1976). 

Thirty marine scientists involved in Energy Research and 
Develspemt Administration ae marine research 
on the west coast of the United States met h 17-19, 1976, at the 
Asilomar Conference Center, Monterey, California. The objective of 
this workshop was to define the elements of an in research 
program that would contribute to a better knowledge of the poten- 
tial impact of pollutants on coastal ecosystems from energy-related 
fuel cycles. One of the long-range objectives of the Division of 
Biomedical and Environmental Research in ERDA is to —— 
research on processes and mechanisms that occur in the coastal 
waters that would allow assessment of the impact of energy technol- 
ogy fuel cycles, i.e., nuclear, oil and gas, coal, and solar. Additional- 
ly, the research has an objective of providing a basic environmental 
data base which will aid in the technological development and 
deployment of energy supply systems. While the research is not 
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designed for the purposes of standard setting or for regulatory 
rocesses; nevertheless, it may, in the | term, contribute to a 
basis for tag 1, a balanced best interest 

of both energy luction and aerate of our valuable 
coastal ecosystems. It was reco; that other Federal agencies 
also have charter vespousibilites i in this area and support research 
and monitoring programs that potentially overlap into ERDA pro- 
grams. One of the working considerations was to identify where any 
significant overlap was perceived. Three panels were formed: Trans- 
| and Diffusion, Sediment Interaction, and Bioavailability and 
ffects. Each panel was asked to identify the major problem areas 
and gaps in our knowledge and define the needs of research pro- 
grams that would increase and enhance our understanding of the 
mechanisms and processes that occur in each area of concern. 


52936 (CONF-770654—1) apg a pg ratios in 
microcosms under arsenic 


aquatic stress. Giddings, J.; Eddlemon, 
G.K. (Oak Ridge National Tab, Tenn. a _— Contract W- 
7405-ENG-26. ip. Dep. NTIS, PC A02/MF A 

From 40. annual of the ae Society of Limno- 
logy and are yy East Lansing, Michigan, United States of 
America (USA) (20 Jun 1977). 

The ratio of net photosynthesis (P) to total ecosystem respira- 
tion (R) usually declines when an aquatic ecosystem is subjected to 
various types of Bonens — ratios were measured in 12 80-liter 
microcosms con ater, sediment, and entire biotic communi- 
ties (dominated b by Elodea sp.) from a shallow pond. P and R were 
estimated from c es in dissolved oxygen concentrations during 
the day and night, respectively. After 10 weeks, the microcosms 
were stressed by the addition of sodium arsenate at concentrations of 
0, 0.066, 11.5, pt 143 ppM (as arsenic). P/R ranged from 1.0 to 1.4 
in all microcosms before arsenate was added. Under stress, both P 
and R declined in the 11.5 and 143 ppM microcosms, with negative 
net photosynthesis (i.e., decreases in dissolved oxygen during the 
day) observed on several occasions. P/R in these microcosms fell to 
zero or below, returning to 1.0 after three weeks. P/R remained 
above 1.0 in the 0.066 ppM and control microcosms. The P/R 
response could be used for screening suspected hazardous substances 
in microcosms, as well as for monitoring natural ecosystems. 


52937 (LA—6814-PR) Water supply at Los Alamos during 1976. 
Progress report. Purtymun, W.D. (Los Alamos Scientific Lab., 
N.Mex. (USA)). May 1977. Contract W-7405-ENG-36. 29p. Dep. 
NTIS, PC A03/MF AO1. 

The Los Alamos water supply for 1976 consisted of produc- 
tion of 1691 x 10° gal from wells in three fields, and 41 x 10° gal from 
the gallery in Water Canyon. Water-level trends are as anticipated 
under current production practices. The production from the well 
field was from 15 wells. Well LA-6 is on standby status to be used 
only in emergency. The loss of this well has resulted in greater 
production from wells LA-1B, -4, and -5 in the field. The construc- 
tion of a new well in the Pajarito Field has been delayed. An 
exceedingly dry summer or loss of a high-yield well during a peak 
demand — will result in a water shortage. Rehabilitation of 
older wells should be continued to ensure a dependable supply and 
— use of already established booster stations and transmission 
ines. 


52938 oe a Flux of energy and essential oat 
through the Continential Shelf 


Progress report, 
1976—September 30, 1977. Pomeroy, L.R.; Wiebe, wot (Georgi 
Univ., Athens (USA). Inst. of Ecology). 15 Jun 1977. Contract E 
76-S-09-0639. 297p. Dep. NTIS, PC A13/MF AOI. 

To better understand the function of the microbial communi- 
ties of the continental shelf waters of the eastern U.S. and their 
sensitivity or resilience to environmental impacts we are developing 
a set of parameters of microbial activity and abundance. Under-way, 
continuous sampling of transparency, chlorophyll, salinity and tem- 
perature aids in finding selecting detailed sampling sites. We then 
measure total adenylates and adenylate energy charge ratio, count 
microorganisms with epifluorescence microscopy, characterize them 
with scanning electron microscopy, and follow specific populations 
Sorc gi atid i ot 
laser and pulse height analyzer. 
shelf are beret in distribution and activity. The specific environ- 
mental factors responsible for this distribution are under inv 
tion. Most of our activity is in the Southeastern Atlantic bight, 


we have completed one ae of the Louisiana-Mississi 

sector of the continental shelf of the Gulf of Mexico. Po 

D W.M.; Atkin LP. (Skida ris 
unstan, way , 


Savannah). pp ‘69-78 of In Estuarine Volume ses, 
and Wie iley, M. (ed.). New York; 


tional estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 
See CONF-7510111—P1. 
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The region off the coast of the southeastern U.S. is character- 
ized by a broad shallow shelf bounded on the east by the Gulf 
Stream and on the west by a coastal plain drained by several large 
rivers. Because of its geography, dynamics of production in this area 
is different from other intensively studied coastal areas like Southern 
California, on (Columbia River), Gulf of Maine and 
Island Sound. a the Georgia Bight is particularly suited for studies 
concerned with the sources of new nitrogen for primary production. 
Using recent field measurements, we will examine in detail the 
mechanisms whereby new nitrogen enters the system from three 
sources—runoff, fixation and intrusion. While river input in certain 
areas may be negligible compared to the volume of coastal water, in 
the Georgia Bight runoff can replace as much as 10% of the shelf 
water in a year. Salt marshes have been considered as nutrient 0 
however, our measurements from the Savannah River indicate 
large concentrations of nitrogen particularly DON become available 
for eShelf roduction. Blue-green algae represent an impressive e 
tion of the plant biomass on the shelf throughout the year, as 
indicated by filament counts from 20 stations occupied 4 times 
during the year. The nitrogen fixation by these plants is still small in 
comparison to the river runoff and intrusions. 


52940 Nutrient-phytoplankton relationships in Narragansett Bay 
during the 1974 summer bloom. Furnas, M.J.; Hitchcock, G.L.; 
Smayda, T.J. (Univ. of Rhode Island, Kingston). pp 118-133 of In 
Estuarine processes. Volume I. Uses, stresses, and tation to the 
aay, Wiley, M. M. (ed.). New York; Academic Press ¢ 76). 

mia ternational estuarine conference; Galveston, Texas, 
United ‘aoe of / ie (USA) (Oct 1975). 

See CONF-7510111—P1. 

Nutrient and '*C uptake by natural phytoplankton popula- 
tions were measured. Concentrated populations were incubated with 
uptake saturating concentrations of nitrate, silicate and phosphate, 
and —— uptake was then monitored at 30 min intervals over an 

hour period to yield Vmax, V, rho/sub N/ and rho/sub Si/. 
es in the amount of iculate matter and absolute rates of 
uptake were related to in situ levels of phytoplankton biomass and 
dissolved nutrients, and replenishment (generation) times (R) esti- 
mated. Independent estimates of R were derived from calculations of 
pee nitrogen (N/sub p/) and silica production (Si/sub p/) 
on '*C uptake and appropriate elemental ratios. Forty-two 
percent of the annual Carbon production of 308 g m~* occurred 
during July and August when in situ nutrient Pata were very low. 
The hourly uptake rates for nitrate (rho/sub N/) ranged from 0.118 
to 0.136; rho/sub Si/ was 0.007 to 0.150 4M. The daily N supply for 
the water column would have to be replenished one to 12 times daily 
to support N/sub p/ and 2.5 to 17 days for Si/sub jad It would take 
from 2 to 5 days for the nitrogen excretion rates of the zooplankton 
(<153 pm) and benthos to supply the daily phytoplankton nitrogen 
needs. 


52941 Dynamics of estuarine benthic communities. Boesch, D.F.; 
Wass, M.L.; Virnstein, R.W. (Vir; Inst. of Marine Science, 
Gloucester Point, VA). pp 177-196 of In Estuarine Page 
Volume I. Uses, stresses, and _ to the estuary. Wiley, M 
(ed.). gd Yes Academic Press (1 

From 3. international po nag , Galveston, Texas, 
United States of America ven) (Oct 1975). 

See CONF-7510111—P1. 

Populations of the most macrobenthic species in a polyhaline 
mud-bottom community were quite variable seasonally and over 
longer time periods. The dynamics of the populations reflect life 
histories of the species and long-term habitat changes. Few common 
species were persistent and most were either irruptive, annuals, or 
euryhaline opportunists responding to habitat changes. Of the two 
dominant species in an oligohaline community, one had seasonally 
variable populations, and the other persistent populations. Estuarine 
benthic communities include a predominance of r-strategists, but 
overgeneralization about the relationships of life histories to environ- 
mental constancy and predictability can obscure insight, because 
most communities include ies with a wide variety of i 
life history strategies. Benthic communities in temperate and 
estuarine environments are generally characterized by wide fluctu- 


ition. The dynamic 
Fe ectntdicdte tals the Gaius af teasenteeniion ee 
impact studies. 


52942 Management of wetlands for wildlife habitat improvement. 
Mag omnes he R.H. (Louisiana State Univ., Baton Rouge). pp 226-233 of 
Kouuary, Wiley, M. (ed). Ne Uses, stresses, and adaptation to 
= estuary. 7s, Me | a0 J York; Academic Press eng 
From 3 y- 24. Galveston, 
United States of America pe (Oct 1975). 


eS en 

Population levels of sporting and commercial wildlife species 
occupying Wetlands ate product of the quantity and quay o 
pepe ag an reel pet on map hedlennen y mype  ape 
by other land-use practices has increased the need for special man- 
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agement to maintain or improve habitat quality. Habitat management 
practices should be designed to regulate the species composition, 
density, and distribution of plants. Major factors affecting plant 
growth in coastal wetlands are water levels and salinity, and the 
management practices applied should be those best suited to local 
conditions for maintaining these variables within acceptable limits. 
Special attention must be given to other needs of the wildlife species 
involved, because factors other than plants are also important com- 
ponents of favorable habitat. Management practices currently used 
in coastal wetlands are shallow water impoundments, water control 
structures in drainage systems, marsh ditches, and artificial potholes. 
Other treatments frequently applied are marsh burning, herbicidal 
treatment, and planting. 


52943 Craft industries from coastal wetland vegetation. Morton, 
J.F. (Univ. of Miami, Coral Gables, FL). pp 254-266 of In Estuarine 
processes. Volume I. Uses, stresses, and adaptation to the estuary. 
Wiley, M. (ed.). New York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

Inasmuch as water travel since earliest times has been the 
easiest mode of movement and transport, useful coastal plants have 
been prized, some declared sacred, their use regulated, and wanton 
destruction forbidden. Examples are the portia tree, Thespesia po- 
pulnea, and the related mahoe, Hibiscus tiliaceus, both pantropic and 
both yielding wood and inner bark. Mangroves, particularly Rhizo- 

hora and Avicennia species, provide nearly indestructible wood, 

exible branches for fish traps, tannin and dyes. The associated 
leather fern, Acrostichum aureur, furnishes edible fiddleheads and 
tough fronds for thatching. In the East Indies and Polynesia, Pna- 
danus tectorius is an indispensable source of leaf products. Much 
building material in the form of woven matting is supplied by palms: 
the nypa (Nypa fruticans) over vast saline swamps of Oceania; in 
Malaysian freshwater swamps, the sago palms, Metroxylon; in tidal 
swamps of tropical America, the timiche, Manicaria saccifera. The 
moriche, Mauritia flexuosa, is the main fiber provider in the Orinoco 
delta. Cattails, Typha spp., are utilized on a worldwide scale; T. 
domingensis in saline swamps of the New World and the East Indies. 
Among sedges and grasses, Scirpus, Fimbristylis, Spartina and the 
universal reed, Phragmites communis, have served widely for hut- 
building, thatching, screens, matting, baskets, brooms and cordage. 


52944 Pharmacological potential of marsh plants. Miles, D.H.; 
de la Cruz, A.A. (Mississippi State Univ., Mississippi State). pp 267- 
276 of In Estuarine processes. Volume I. Uses, stresses, and adapta- 
CsI), the estuary. Wiley, M. (ed.). New York; Academic Press 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

The presence of benzyl cyanide in the volatile constituents of 
Juncus roemerianus prompted us to initiate analyses of alkaloids in 
three species of vascular plants that are most abundant in the tidal 
marshes of Mississippi. An unexpected high amount (2.0 g/kg) of 
total alkaloidal fraction was found in the adult needlerush Juncus 
roemerianus and as much as 1.5 g/kg in the giant-cordgrass Spartina 
cynosuroides, and bulrush Scirpus americanus. Subsequent analysis 
of the volatile constituents of S. cynosuroides by combined GLC- 
MS revealed indole among 60 compounds which we could identify. 
The presence of benzyl cyanide and indole in the volatile constitu- 
ents of these plants also pointed toward the possible presence of 
indole alkaloids. Since two of the most potent anti-leukemic agents, 
VLB and vincristine, are dimeric indole alkaloids, these observations 
led us to submit crude extracts from these _— to the National 
Cancer Institute for screening of their possible antitumor activity. 
Extracts of seventeen species of marsh plants have been screened 
against P 388 lymphocytic leukemia in BDF; mice. These tests have 
resulted in the detection of significant activity in some twelve 
species of marsh plants. Further examination of the extract of Juncus 
roemerianus has resulted in the isolation of the new tumor inhibitor, 
juncusol. Antitumor agents are currently being isolated from the 
other marsh plants which have demonstrated significant activity. 


52945 Activity of bacteria in the estuarine environment. Steven- 
son, L.H.; Erkenbrecher, C.W. (Univ. of South Carolina, Columbia). 
pp 381-394 of In Estuarine processes. Volume I. Uses, stresses, and 
adaptation to the estuary. Wiley, M. (ed.). New York; Academic 
Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

Water in near-shore and estuarine environments characteristi- 
cally contains a large number of bacteria and a generally high 
“activity” or heterotrophic potential. The bacteria in near-shore 
waters do not represent a uniform population and the density prob- 
ably does not reflect growth and multiplication. The population 
consists of those bacteria that are adapted to function in the environ- 
ment together with those that are simply surviving. Studies with 
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pure cultures are often suspect and there are also inherent problems 
involved with metabolic studies of mixed populations. The enhanced 
metabolic activity in estuarine areas may be a simple reflection of the 
favorable nutritional status of the water, however, it may also 
represent increased activities of freshwater and marine forms in an 
attempt to compensate for the adverse impact of some ion. 
No single factor can account for the demise or survival of bacteria in 
these environments. A variety of both structural and physiological 
explanations may be put forth to explain how bacteria have —— 
to the near-shore areas. The structural adaptations may include 
modification of the cell surface, membrane ility and trans- 
port, and enzyme structure. The physiological responses may in- 
clude ——— in metabolic rate, metabolic pools, proteins and nucle- 
ic acid synthesis, and growth patterns. 


52946 Osmoregulatory responses to estuarine conditions: chronic 
osmotic stress and P. (Univ. of Bordeaux, 
Arcachon, France). pp 395-413 of In Estuarine processes. Volume I. 
Uses, stresses, and adaptation to the estuary. Wiley, M. (ed.). New 
York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

Estuarine systems confront potential colonizing organisms 
with severe osmotic problems and so come to support highly — 
ed communities. Osmoregulation has a central role to play in thi 
context. Many important physiological mechanisms have been exten- 
sively studied, and yet many patterns involved do not fit into a 
unifying scheme. In euryhaline fish, sodium transport involving 
Na*—K* ATPase Is have been described in a large variety of 
effector organs. In fish gills, this ATPase activity has been related to 
Na* extrusion and there is now some evidence that Na*/K* ex- 
change carrier is linked with a Cl” pump. When considering the final 
balance of osmotic pressure that must be attained by tissues, not only 
inorganic ions but also non-protein nitrogenous compounds, notably 
free amino acids, can be considered as effectors in the osmoregula- 
tion of many estuarine organisms and even in the so-called “homeos- 
motic regulators.” As regards hormonal and neurosecretory effects 
on osmoregulation, studies on mechanisms must wait on the elucida- 
tion of the enzymatic pathways involved. Osmotic and ionic stress is 
an inescapable part of life in estuaries, coastal lagoons, and man- 
groves. These ecotones are largely utilized for extensive aquaculture 
in temperate and tropical latitudes. An outline of some osmotic and 
ionic problems which have become apparent in the traditional and 
more advanced forms of coastal aquafarming are reviewed. The 
hypo-osmotic or hyperosmotic stress is, in general, mediated through 
a highly adapted osmotic behaviour. Isolation of the temporary 
immigrants in coastal enclosures can alter the ad libitum migratory 
tendencies and trigger osmoregulatory disfunction. Even in the 
absence of mortality, the osmotic stress becomes chronic and some 
of its consequences (growth retardation, infertility) seem frequently 
to have been underestimated. 


52947 Nitrogen metabolism and excretion: regulation of intracel- 
lular amino acid concentrations. Bishop, S.H. (Baylor Coll. of Medi- 
cine, Houston). pp 414-431 of In Estuarine a ag Volume I. 
Uses, stresses, and tation to the estuary. Wiley, M. (ed.). New 
York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

Amino acids and taurine are used by osmoconforming and 
osmoregulating estuarine invertebrate animals to control the intracel- 
lular osmotic pressure. These amino acids are readily derived from 
intermediates of glycolysis and the tricarboxylic acid cycle. Isolated 
molluscan hearts adapted to low and high salinities in vitro show 
adaptive changes in amino acid levels which correlate with changes 
in mechanical properties. Transaminases are at high levels in all 
tissues of all organisms studied. High levels of the primary ammonia 
forming-fixing enzyme (GDH) have been found only in crustaceans. 
Ammonia and small amounts of free amino acids are the major 
nitrogen excretory products. These are released through the gills, 
body wall, and gut. Animals adapted to low salinities show increased 
ammonia production. In animals with low GDH activities 
(flatworms, molluscs, annelids), the serine cycle and purine nucleo- 
tide cycle have been suggested as primary ammonia forming mecha- 
nisms. The enzyme responsible for ammonia fixation as these animals 
adapt to high salinity has not been described. 


52948 Detritus problem and the feeding and digestion of an 
estuarine organism. Kirby-Smith, W.W. (Duke Univ. Marine Lab., 
Beaufort, NC). pp 469-479 of In Estuarine processes. Volume I. 
Uses, stresses, and adaptation to the estuary. Wiley, M. (ed.). New 
York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. : 

A review of past and present research on ecological aspects 
of food supplied to and used by estuarine organisms indicates that 
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one major problem encountered is a lack of specific knowledge 
concerning pathways and rates of transfer of carbon and nitrogen 
from the producers to the consumers. This is : oe true for 
suspension anu deposit feeding animals which to be nonselec- 
tive in their feeding habits. Recent papers which relate to these 
problems describe salt marsh systems which have a net import 
instead of export of POC, PON, and nutrients; suspended o: i 
detritus which is synthesized by bacteria and not the result of 
bacterial decomposition; suspended detritus with a low C/N ratio 
which is refractory to digestion by bacteria and suspension feeders. 
Physiological techniques of assessing digestive capabilities of estuar- 
ine organisms have not been widely used in ecological studies; 
rather, there commonly has been a e of terms (herbivore, 
detritivore, suspension or deposit feeder) which is based upon inges- 
tion or gut contents but not based upon digestion, net assimilation, or 
growth rates. For example, nat populations of the bay scallop, 
Argopecten irradians, ingest a mixture of POC which is 80% detritus 
and microheterotrophs and 20% phytoplankton. However, in labora- 
tory experiments, the growth rate of scallops is greatest on a diet of 
mixed phytoplankton and slow but continuous on fresh detritus. In 
contrast, lops lose weight on aged detritus (C/N ratio 12/1) and 
on protein rich fish food (C/N ratio 6/1/. 


52949 Trace metal cycles in seagrass communities. Pulich, W. 
(Univ. of Texas Marine Science Lab., Port Aransas); Barnes, S.; 
Parker, P. pp 493-506 of In Estuarine processes. Volume I. Uses, 
stresses, and adaptation to the estuary. Wiley, M. (ed.). New York; 
Academic Press (1976). 
From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 
See CONF-7510111—P1. 
which make essential trace metals, as well as other 
nutrients, readily available may account for the distribution of and 
tterns of succession in seagrass meadows. Complete inventories of 
e, Mn, Zn, and Cu were compared for the five species of Texas 
from study areas in Redfish Bay and Northern Laguna 
Madre. Seasonal fluctuations in an area were minimal while major 
areal differences between plants in Laguna Madre and Redfish Bay 
were detected. The seagrasses from Laguna Madre contained more 
Mn and less Fe(Halodule leaf avg. Fe/Mn ratio = 0.37, avg. Mn = 
250 ppm) than Redfish Bay plants (Halodule leaf avg. Fe/Mn ratio 
= 4.0, “"~ Mn = 90 ppm), although sediments from Laguna Madre 
had 50% lower concentrations of leachable (i.c.,”available”) Fe and 
Mn than Redfish Bay sediments. Measurements showed that seagrass 
detritus remained high in the 4 trace metals; thus unless the detritus 
is recycled at its source of production, large amounts of metals will 
be removed from the ecosystem. We suggest that recycling of 
detritus and gradual release of nutrients into the water column in the 
closed Laguna Madre system may be more advantageous to seagrass 
growth than increased levels of trace metals in the sediments of a 
more open system such as Redfish Bay. 


52950 Surber sampling in deep water for bottom organisms. 
Gray, R.H.; Neitzel, D.A. (Battelle Pacific Northwest Labs., Rich- 
land, WA). a On: 38: No. 3, 142-143(Jul 1976). 

A modification of the Surber sampling technique is given for 
deep water situations. Experience with the device in the Columbia 
River is described, including i of sampling benthic _— 
tions during site assessment studies for nuclear power plants. (JWP) 
52951 Feeding ecology of eelgrass fish communities. Adams, 
S.M. (Atlantic Estuarine Fisheries Center, Beaufort, NC). Trans. 
Am. Fish. Soc.; 105: No. 4, 514-519(Jul 1976). 

The principal components in the diets of fishes utilizing 
eelgrass (Zostera marina) in the shallow water estuaries near 
Beaufort, North Carolina, were detritus, planktonic co and 
epifaunal crustaceans. Food produced within the eelgrass such 
as eelgrass, crustaceans, gastropods, and detritus, could have ac- 
counted for approximately 56 percent by weight of the diet of the 
eelgrass fish community. Pinfish (Lagodon rhombiodes) under 35 
mm feed primarily on planktonic co thereafter detritus 
gradually replaced copepods. When pi reached a length of 
about 70 mm they became more omnivorous consuming a — 
saan of plant material and polychaetes. es in feeding 

its may have been responsible for significant differences in the 
weight-specific caloric contents observed between three size grou 
of both pigfish and pinfish. All species ex t one did not feed in the 
beds at night even though biomass of all was twice as high at 
night than during the day. The eelgrass fish community does not 
be to be food-limited because the total annual food production in 
¢ beds is greater than the total annual food consumption by the 
eelgrass macrofauna. 


Estuarine processes. Volume II. Circulation, sediments, 
and transfer of material in the estuary. Wiley, M (ed.). Contract EX- 
WSIOLiL Ps) New York; Academic Press (1977). 446p. (CONF- 

11—P2). 
From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 
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Separate abstracts were prepared for the 27 papers presented 
at the conference. (HLW) 


Impact of upstream storage l 
balance in estuaries. Orlob, G.T. (Resource it Associates, 
Lafayette, CA). pp 3-17 of In Estuarine processes. Volume II. 
Circulation, sediments, and transfer of material in the estuary. Wiley, 
M. (ed.). New York; Academic Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

Impoundment of runoff and its diversion for purposes of 
power production, flood control, irrigation, or other beneficial uses 
usually results in signi t alteration in the hydrologic regimen of 
the river system. diversions are made for in-basin consumptive 
use or to extra-basin uses, net flows may be reduced to levels not 
experienced historically. The consequences to water quality, when 
these diversions occur during periods of low downstream flows, may 
be such as to im adversely on the use of water for agriculture. 
Cases of ial interest are the lower San Joaquin Valley and the 
southern to-San Joaquin Delta. Since the advent of the 
Central Valley Project in California in the mid-40's, the quality of 
inflows to the agriculturally rich southern Delta has progressively 
declined. Today the area faces a critical shortage of water of 
adequate quality to sustain agricultural production. Historic = 
in salinity balance in the estuarial zone of the Sacramen' 
Joaquin Delta are reviewed. Selected examples of upstream flow 
manipulation are presented to show how the salinity balance of the 
estuarial system can be most effectively managed. 


52954 Effects of enlargement of the and Delaware 
canal, Cronin, L.E. (Univ. of Maryland, Cambridge); Pritchard, 
D.W.; Koo, T.S.Y.; Lotrich, V. pp 18-32 of In Estuarine processes. 
Volume II. Circulation, sediments, and transfer of material in the 
estuary. Wiley, M. (ed.). New York; Academic Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

Recent enlargement of this artificial waterway has resulted in 

substantial alterations of the physical hydrography, chemical envi- 
ronment and biotic populations of the canal and its approaches. Net 
transport from the to the Delaware has been increased 
with enlarged tidal velocities and excursion, and the hydrographic 
pattern will remain complex. Salinity distribution has been slightly 
altered. The probability of transport of fish eggs and larvae into the 
Delaware is increased. The canal contains an abundant and diverse 
population of fish from freshwater, estuarine and marine sources and 
is used as a migration pathway by many species. Exceptionally dense 
concentrations of eggs and larvae of striped bass occur along with 
these stages of o 2 See ee 
effects of alterations in salinity suspended sediment similar to 
those observed did not indicate detriment to eggs and larvae. Exces- 
sive transport to unfavorable water and minor damage from shear 
forces may be detrimental. Benthic populations are moderately abun- 
dant and no substantial damage to these has been observed. Because 
the results of environmental alterations are often subtie, and because 
uses of the canal are intensifying, continuing monitoring is strongly 
recommended. 
52955 Distribution and transport of suspended particulate materi- 
al of the Amazon River in the ocean. Gibbs, R.J. (Univ. of Delaware, 
Lewes). pp 35-47 of In Estuarine processes. Volume II. Circulation, 
sediments, and transfer of material in the estuary. Wiley, M. (ed.). 
New York; Academic Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

The rt of suspended material of the Amazon River 
was determined on data from seven cruises in the Amazon 
River/Atlantic Ocean area with measurements of currents, suspend- 
ed material concentration, temperature, and salinity made at three 
anchored stations extending over complete tidal cycles. The sus- 
pended material is thrust out the river mouth onto the shelf where it 
encounters a two-layer flow with entrainment and mixing. It is also 
carried westward along shore by a strong ocean current, as well as 
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52956 Suspended sediment budget for Chesapeake Bay. Schubel, 
J.R.; Carter, H.H. (State Univ. of New York, Stony Brook). pp 48-62 
of In Estuarine processes. Volume II. Circulation, sediments, and 
transfer of material in the estuary. Wiley, M. (ed.). New York; 
Academic Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 
; The Susquehanna is the only river that discharges directly 
into the main body of the Chesapeake Bay. All the other rivers flow 
into tributary estuaries and most of their sediment loads are en- 
trapped within these estuaries. During rs of high riverflow the 
Susquehanna dominates the upper 20-30 km of the Bay; the net flow 
and sediment transport are seaward at all depths, and there is a 
marked downstream decrease in suspended sediment. With subsiding 
riverflow, a turbidity maximum is formed in the upper reaches of the 
Bay. In the middle and lower reaches of the Bay, shore erosion is not 
only a major source of inorganic sediment it may be the largest 
single source. The distributions of suspended sediment along the axis 
of the entire Bay are presented for a twelve month period in 1969- 
1970. These data, and others, were used to formulate a single- 
segment model of the main body of the Bay that indicates that there 
is a net movement of sediment into the Bay from the ocean, and that 
the tributary estuaries are sinks for suspended sediment in the Bay. 


52957 Transport and deposition of suspended sediment in the 
Gironde estuary, France. Allen, G.P. (Centre Oceanologique de 
Bretagne, Brest Cedex, France); Sauzay, G.; Castaing, P.; Jouan- 
neau, J.M. pp 63-81 of In Estuarine processes. Volume II. Circula- 
tion, sediments, and transfer of material in the estuary. Wiley, M. 
(ed.). New York; Academic Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

A highly concentrated (1-10 g/l) turbidity maximum develops 
at the upstream limit of the salinity intrusion in the Gironde estuary, 
nourished by the large seasonal influx of alluvial suspended sedi- 
ment. The estuary contains two distinct channel systems. In the 
deeper southern channel, a marked tidal cycle occurs: during neap 
tides, fluid mud accumulates from settling in the core of the turbidity 
maximum; during spring tides it is eroded and resuspended. The 
maximum and fluid mud undergo a seasonal upstream-downstream 
migration in response to varying river discharge. These phenomena 
have been studied using hydrological and radioactive tracer tech- 
niques. Very little movement and diffusion occurs within the fluid 
mud. At each cycle of accumulation and resuspension, a residual 
lamination is deposited in the channel. During high river flow the 
resuspended mud is transported by lateral advection to the north 
channel, where part settles out, and part is evacuated out to sea. This 
lateral migration and seaward escape appears to be amplified by 
dredging. Sediment renewal in the fluid mud-turbidity maximum 
system appears to be related to its position in the estuary; down- 
stream, lateral losses induce a rapid turnover; upstream, it behaves 
more like a closed system, with internal recycling. 


52958 Suspended-particle transport and circulation in San Fran- 
cisco Bay: an overview. Conomos, T.J.; Peterson, D.H. (Geological 
Survey, Menlo Park, CA). pp 82-97 of In Estuarine processes. 
Volume II. Circulation, sediments, and transfer of material in the 
estuary. Wiley, M. (ed.). New York; Academic Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

Differences in the relative magnitude and timing of wind 
stress and river inflow in the northern and southern reaches of San 
Francisco Bay create different sedimentary conditions. The northern 
reach is a partially to well mixed estuary receiving most of the total 
annual freshwater input (840 m* sec™') and suspended sediment input 
(4 x 10° metric tons) into the bay; more than 80% of the sediment is 
received during winter. Density-driven nontidal estuarine circulation 
(~5 cm sec™') maintains a turbidity maximum which changes sea- 
sonally in particle concentration (40 to 80 mg litre™'). Strong tidal 
currents (less than or equal to 225 cm sc™') and wind-generated 
waves resuspend sediment from the shallow bay floor: some of the 
riverborne sediment deposited during winter is resuspended during 
summer and transpo landward to the turbidity maximum. Long- 
term sediment data (extrapolated from bathymetric charts) indicate 
that the northern reach is an effective sediment trap. In contrast, 
long-term sediment data suggest that the southern reach is experienc- 
ing net erosion. The southern reach receives little river inflow or 
riverborne suspended sediment, and the average nontidal circulation 
is weak (less than or equal to2 cm sec™'). The principal source of 
— sediment (25 mg litre™') in the southern reach is the 
shallow bay floor (average th 6 m). 


52959 Mathematical modeling of sediment transport in estuaries. 
Ariathurai, R.; Krone, R. (Univ. of California, Davis). pp 98-106 of 
In Estuarine processes. Volume II. Circulation, sediments, and trans- 
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fer of ann in the estuary. Wiley, M. (ed.). New York; Academic 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

The elements to be considered in a mathematical model for 
estuarial sediment transport are presented. These elements include 
convection—diffusion terms and source and sink functions based on 
previous laboratory experiments. The experimental results yielded 
descriptions of deposition from suspension and erosion of cohesive 
beds. Mathematical models that simulate the of cohesive 
sediments are reviewed with recommendations for future work. 


52960 Shear stress and sediment transport in unsteady turbulent 
flows. Bohlen, W.F. (Univ. of Connecticut, Groton). pp 109-123 of 
In Estuarine processes. Vc'ume II. Circulation, sediments, and trans- 
fer of material in the estuary. Wiley, M. (ed.). New York; Academic 
Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

Predictions of sediment transport rates in coastal waters often 
display large errors. The source of the error is in part the result of 
insufficient attention to the character of the shear stress field in 
unsteady-nonuniform flows. A review of available laboratory and 
field data is used to show that shear stress itude and distribution 
will vary in response to the sense and amplitude of the horizontal 
pressure gradient. The response appears ient to alter both bed 
and suspended load transport. The consistency of the data indicates 
that present predictive techniques, based on uniform flow data, 
should be modified so as to permit inclusion of probable pressure 
gradient effects. 


52961 Measurement of bed shear stresses and bedload transport 
rates. Dyer, K.R. (Inst. of Oceanographic Sciences, Crossway, 
Eng.). pp 124-135 of In Estuarine processes. Volume II. Circulation, 
sediments, and transfer of material in the estuary. Wiley, M. (ed.). 
New York; Academic Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

Recent advances in the understanding of the characteristics of 
water flow near the sea bed and of the effect of the flow on sediment 
grains suggests that the bedload movement of sediment needs exami- 
nation using more ——— techniques than those used in the 
past. Measurements of bedload transport rates have previously been 
carried out by a variety of sediment traps and samplers. These 
interfere with the flow, are selective in their retention and do not 

rovide continuous samples. Measurements of the rate of advance of 
forms has been used, but this only gives a minimum transport 
rate. Techniques are required that will give quantitative estimates of 
the transport rate on a variety of time and space scales which can be 
related to the intermittancy in the bed shear stresses and the vari- 
ations in bed form topography. Recent developments in electronics 
and instrumentation have suggested a number of techniques which 
are being applied to these problems. Those selected as being poten- 
tially most useful are; a particle impact counter, the measurement of 
the self-generated noise of the sediment movement, and the develop- 
ment of a transponder simulating gravel particles. These techniques 
have limitations in their grain size response, but among their advan- 
es is that of providing continuous measurements over a consider- 
able period. 


52962 Sedimentology and channel slope morphology of an anoxic 
basin in southern Netherlands, Faas, R.W. (Lafayette Coll., Easton, 
PA); Wartel, S.J. pp 136-149 of In Estuarine processes. Volume II. 
Circulation, sediments, and transfer of material in the estuary. Wiley, 
M. a New York; Academic Press i 

rom 3. international estuarine erence; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

The Veerse Meer is a brackish, non-tidal lake in southern 
Netherlands. It was ted from the tidal OosterSchelde in 1961 
by dams at each end. Environmental and sedimentological changes 
are occurring that are different from the parent water body. Bottom 
conditions range from well-oxidized to completely anoxic. Physical 
properties of the bottom sediments vary, depending upon the bottom 
water conditions. Bioturbation in aerobic arezs has mixed the pre- 
and post-1961 sediments. Areas whicli became anoxic shortly after 
enclosure show a lack of mixing, with post-1961 clayey sediments 
lying directly over pre-1961 y sediments. Extensive levelling of 
the pre-1961 bottom is occurring with fine-grained sediments accu- 
mulating in scour pits and depressions. Channel slope measurements 
show three distinct morphologies, each reflecting changes in the 
dynamic history of the estuary. “Cliffed” slopes are relict features 
from the pre-1961 tdal system. “Steep” slopes are found adjacent to 
channel sides in anoxic environments and contain fine-grained sedi- 
ments. “Gentle” slopes found adjacent to mid-channel sand islands 
are composed of coarser-grained sediments. Nature of post-1961 
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sedimentation appears directly influenced by biologic activity, wind 
wave and boat wake winnowi roximity to polder drainage 
channels and tidal flats, and lack of tidal activity. 


52963 Dredging and spoil disposal major geologic processes in 
San Diego Bay, California. Smith, D.D. (David D. Smith and Asso- 
ciates, San — pp 150-166 of In Estuarine processes. Volume II. 
Circulation, sediments, and transfer of material in the estuary. Wiley, 
M. (ed). New York; Academic Press (1977). 
rom 3. international estuarine conference; Galveston, Texas, 
United States of America ea 1 (Oct 1975). 
See CONF-7510111—P2. 
San Diego Bay is a crescent-shaped, well-mixed estuary 22.5 
km long, and initially about 55 km? in area, with ths y 
less than 4.5 m except for a 7.5 to 20 m deep channel. The present 
bay volume is roughly 230 x 10° m*. Since the early 1900's, es 
and use of spoil disposal as fill have reworked and shifted 100 to 
x 10° m® of sediment, with a resulting 27% reduction in the bay’s 
water area and an approximate doubling in depth of 55% of the 
— water area. Only 17 to 18% of the original area remains 
isturbed by dredging or fill. Since the bay reached its approxi- 
mate present configuration in Holocene time, the only —— 
sediment source has been river/stream deposition which delivered 
an estimated 0.8 to 1.1 x 10° m® annually, until diversion and 
damming of principal tributaries between 1875 and 1919 reduced 
sedimentation by more than 80%. For the 30 year period of maxi- 
mum dredging (1940-1970), the average dredging rate was 3 to 6 
times the original sedimentation rate, and roughly 17 to 34 times the 
sharply reduced present sedimentation rate. Thus, dredging and = 
disposal as geologic processes are substantially more important 
all other erosional and depositional processes presently operating in 
San Diego Bay. 


52964 Sedimentary patterns and processes in west coast lagoons. 
Warme, J.E.; Sanchez-Barreda, L.A.; Biddle, K.T. (Rice Univ., 
Houston, TX). pp 167-181 of In Estuarine processes. Volume II. 
Circulation, sediments, and transfer of material in the estuary. Wiley, 
M. (ed). New York; Academic Press (1977). 

rom 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

We have studied two tidal lagoons, Mugu Lagoon in temper- 
ate California and Laguna Potosi in tropical Mexico. Critical for the 
sedimentology, ecology, and history of the lagoons is their inlet 
position and condition (open or closed). Sedimentation is tidally 
controlled when the inlets are open and negligible when they are 
closed. Sand distribution is controlled by present and past inlet 
oer een and in both lagoons sand is the dominant sediment and the 
oundation material. Open inlets allow tidal currents to move sand 
from the beach into channels and tidal flats proximal to the inlet and 
promote transport of mud into distal oman Lagoon waters are 
then marine and support abundant life. When the inlets are closed, 
lagoon waters are quiet and sediment input is negligible except for 
washover and eolian sand from beaches and dust from adjoining 
land. —— waters may become stagnant and/or hyposaline. Sig- 
nificant for sedimentation and evolution of the lagoons are differ- 
ences in climate, stream runoff, orientation with the inlet, and 
vegetation. Mugu Lagoon is irregularly estuarine, is elongated per- 
pendicular to its inlet, thus minimizing freshwater flushing, and is 
dominated by an upper tidal zone salt marsh and thus has extensive 
intertidal flats. In contrast, Laguna Potosi is annually estuarine, is 
elongated between its inlet and a freshwater effluent, thus being 
completely flushed, and has vegetation dominated by lower tidal 
zone mangroves that have fixed its perimeter. Presently the lagoon 
inlets are artificially kept open to assure normal marine circulation, 
thus circumventing the temporal vagaries of the natural inlet cycle, 
hastening sand deposition and shortening the life of the lagoons. 


52965 Coastal lagoons of Mexico their origin and classification. 
Lankford, R.R. (Universidad Nacional Autonoma de Mexico, 
Mexico City). pp 182-215 of In Estuarine processes. Volume II. 
Circulation, sediments, and transfer of material in the estuary. Wiley, 
M. et New York; Academic Press (1977). 

rom 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

The coastal zone of Mexico extends 10,000 kilometers along 
the borders of the Pacific, Gulf of California, Gulf of Mexico and 
Caribbean and contains approximately 125 coastal defined 
here as: a coastal zone depression below MHHW, having t 
or — cp enemy with the sea, but qoenaeied Gees Gi 
sea by some type of barrier. Mexican coastal lagoons widely in 
their physical and environmental characteristics and in their degree 
of man’s use and modification. They are geologically classified 
according to origin of the depression and barrier characteristics as: I. 
Differential Erosion (usually drowned valleys but includes solution 
depressions); II. Differential Terrigenous Sedimentation (typicall 
associated with fluvial/deltaic systems); III. Barred Inner Shelf 
(offshore barrier on inner continental shelf); IV. Organic (usually 
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coralgal but includes also mangrove and other organisms); V. Tec- 
tonic-Volcanic (directly linked with faulting, folding, or volcanism). 
Many coastal lagoons are compounds of two or more basic classes. 
Interrelating the original geomorphic characteristics with geo 
development history, coastal oceanography and regional climato 
gy, one may predict major types of existing lagoon environmental 
systems. Brief case studies illustrate the main mexican coastal lagoon 
types. 


52966 Nutrient exchanges between brackish water marshes and 
the estuary. Stevenson, J.C. (Horn Point Environmental Lab., Cam- 
bridge, MD); Heinle, D.R.; Flemer, D.A.; Small, R.J.; Rowland, 
R.A.; Ustach, J.F. pp 219-240 of In Estuarine processes. Volume II. 
Circulation, sediments, and transfer of material in the estuary. Wiley, 
M. (ed.). New York; Academic Press Nad 4 
rom 3. international estuarine conference; Galveston, Texas, 
United States of America ) (Oct 1975). 
See CONF-7510111—P2. 
Two irregularly flooded brackish marshes of the Chesapeake 
Bay estuarine system were studied to detect patterns of tidal nutrient 
exchange and utilization. A 5.7 ha marsh on the Choptank River was 
monitored monthly from October 1974 to August 1975 for dissolved 
inorganic nitrogen and phosphorus. During these diurnal samplings, 
nutrient exchange with the estuary was eliminated by a tidal gate 
and total aquatic oxygen metabolism was measured. During winter, 
— exceeded respiration, and total nitrogen increased to 
pog-at liter~' and declined through spring to 8 pg-at liter™* 
Phosphate varied erratically from 0.8 to 4.3 pg-at liter~’. Tidal 
import and export of the above nutrients were also monitored 
monthly from January to June 1975. During winter, there appears to 
be a net flow of inorganic nitrogen and J agen: omg to the estuary. In 
spring this pattern is reversed for both nutrients. Two years tidal 
ow data from a larger 127 ha marsh on the Patuxent River revealed 
that dissolved inorganic nitrogen is also taken up in May, June and 
July. However, when the dissolved organic fraction is also consid- 
ered, net nitrogen flow was always to the estuary in every month 
sampled. It is estimated that the dissolved nitrogen flux the 
marsh was 4.14 g m™? yr‘, or about 18-82% of the estimated 
nitrogen of the vegetation. Also, the net annual flux of dissolved 
phosphorus was 0.19 g m~? yr~* to the estuary or 8-23% of the 
phosphorus in standing crop. Data from both marshes suggest that, 
in contrast to previously studied high salinity marshes, brackish 
marshes act more as sources of nutrients to the estuary. However, 
these marshes may be trapping some nutrients, either from upland 
areas surrounding them, or possibly from infrequent massive river 
deposition. 
52967 Nitrogen pools and fluxes in a Georgia salt marsh. Haines, 
E.; Chalmers, A.; Hanson, R.; Sherr, B. (Univ. of Georgia Marine 
Inst. Sapelo Island). pp 241-254 of In Estuarine processes. Volume 
II. Circulation, sediments, and transfer of material in the estuary. 
Wiley, M. (ed.). New York; Academic Press (1977). 
From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 
See CONF-7510111—P2. 

imi data on standing stocks of nitrogen and on rates 
of nitrogen fixation and denitrification in Spartina alterniflora salt 
marshes on the Georgia coast have yielded a general yn sheen 
peers my cycle in this system. The Georgia salt marsh is c’ - 
ized by fine-textured clay soils, a tidal amplitude of two meters, and 
high rates of primary production thro ut the year. Most com- 
bined nitrogen in the system is in the soils in forms not readily 
available to primary producers. The amounts of exchangeable am- 
monium, nitrate, and nitrite are small and change seasonally. The 
presence of nitrate and nitrite in the soil implies that nitrification 
occurs in the aerobic microzones around Spartina roots. The annual 
input to the marsh via nitrogen fixation other quantified sources 
of nitrogen is as large as the seasonal accumulation of nitrogen by 
Spartina growth; the input is balanced by the loss of nitrogen via 
denitrification. The nitrogen input to the marsh is, however, smaller 
than the estimated nitrogen flux through the marsh plants. Thus, 
Se ons aay en eee eee 
ments of Spartina and benthic algae in the Georgia salt marsh. 


52968 Productivity and nutrient export studies in a cypress 
swamp and lake system in Louisiana. Day, J.W. Jr.; Butler, T_J.; 
Conner, W.H. (Louisiana State Univ., Baton Rouge). pp 255-269 of 
In Estuarine processes. Volume II. Circulation, sediments, and trans- 
fer of am in the estuary. Wiley, M. (ed.). New York; Academic 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

Dering a 14-moath period in 1973-74, several fuactional 

a 14-mon in , SEV 

erties were studied in a swamp forest and lake system in —_. 
The study area forms the upper drai i 
estuary. ies measured were: 
swamp forest com; bottomland 


hardwood (BLH) and bald- 
cypress-tupelo ( 


ts, 
; (b) productivity of lake and bayou weters; (c) 
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hydrology; and (d) carbon and nutrient export to the lower estuary. 
Productivity of the BLH site was 800 g dry wt.m~*yr™! for stem 
biomass increase, 584 for litterfall, and 200 for understory produc- 
tion. Similar figures for CT were 500, 620, and 20. Total above- 
ground net productivity was 1584 for BLH and 1140 for CT. Net 
daytime photosynthesis (NDP) for the lake was 1418 g O2.m~*yr=! 
and nighttime respiration (NR) was 1868 (P/R = 0.76). For the 
bayous NDP was 316 and NR was 446 (P/R = 0.71). Water 
discharge from the basin is significant year-round except during the 
summer when evaporation equals precipitation. Annual export to the 
lower estuary (calculated from water discharge and materials con- 
centrations) was 8016 metric tons of organic C, 1047 metric tons N, 
and 154 metric tons P. The greater part of this export occurred 
during the spring, corresponding to the spring peak in biological 
activity in the estuary. 


52969 Flux of organic matter through a salt marsh. Pomeroy, 
L.R.; Bancroft, K.; Breed, J.; Christian, R.R.; Frankenberg, D.; Hall, 
J.R.; Maurer, L.G.; Wiebe, R.G.; Wiegert, R.G.; Wetzel, R.L. 
(Univ. of Georgia, Athens). pp 270-279 of In Estuarine processes. 
Volume II. Circulation, sediments, and transfer of material in the 
estuary. Meinag § M. (ed.). New York; Academic Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America aa SA) (Oct 1975). 

See CONF-7510111—P2. 

To refine our knowledge of the functional aspects of salt 
marshes, we have undertaken a study of the transfers of organic 
matter from primary producers through consumers to CO: in terms 
of quality and quantity of carbon compounds. In addition to produc- 
tion of particulate material, we find sources of soluble carbon 
compounds which may be significant. These include losses from 
both living and dead macrophytes, primarily Spartina, from algae in 
water and sediments, from excretion and feces of consumers, and 
from biological processes in the sediments. Since Spartina detritus is 
relatively indigestible, much of the flux of organic matter to detrito- 
vores must involve conversion of particulate detritus to soluble 
compounds and their assimilation by microorganisms, which can 
then be consumed by detritovores. Some dissolved material accumu- 
lates as a film on the surface of the water and is formed into organic 
aggregates. Several lines of evidence suggest that microorganisms in 
the water actively assimilate dissolved organic material during the 
growing season. Microorganisms in the sediments, although they 
reside in a large pool of organic matter, appear to be substrate 
limited except near the sediment-water surface. 


52970 Benthic detritus in a saltmarsh tidal creek. Pickral, J.C.; 
Odum, W.E. (Univ. of Virginia, Charlottesville). pp 280-292 of In 
Estuarine processes. Volume II. Circulation, sediments, and transfer 
of material in the estuary. Wiley, M. (ed.). New York; Academic 
Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

A new benthic sampling device was developed to permit 
convenient, quantitative collection of organic detritus from sub- 
merged sediment surfaces. The apparatus was used to investigate the 
spatial and temporal distribution of benthic detritus in a tidal, salt- 
marsh creek adjacent to the York River, Virginia. Diurnal, monthly, 
and seasonal samples were collected and partitioned into detrital size 
fractions. Each size fraction was analyzed to determine the percent- 
es root, stem, and leaf tissue contributed by the dominant marsh 
plants. The standing stock and composition of detritus varied in a 
characteristic manner across the width and along the length of the 
tidal creek. Temporal differences were also evident, especially those 
associated with periodic storms. The data indicate apparent relation- 
ships between the morphology of the creek, current velocities, 
substrate texture, and the distribution and composition of the benthic 
detritus. 


52971 Carbon resources of a benthic salt marsh invertebrate 
Nassarius obsoletus say (Mollusca: nassariidae), Wetzel, R.L. (Univ. 
of Georgia, Athens). pp 293-308 of In Estuarine processes. Volume 
II. Circulation, sediments, and transfer of material in the estuary. 
Wiley, M. (ed.). New York; Academic Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P2. 

The mud snail, Nassarius obsoletus Say, occupies the interti- 
dal mud flat area of the salt marsh ecosysem at Sapelo Island, 
Georgia, and is classed as a detritovore. The three principal carbon 
resources available for ingestion by the intertidal population are 
Spartina alterniflora Loisel derived carbon (plant detritus), microbial 
carbon (bacteria), and benthic algae (primarily pennate diatoms). 
Uptake studies using '*C labeled substrates indicated that the struc- 
tural carbohydrate fraction (crude fibre) of the plant detritus was not 
assimilable. Uptake and retention of '*C by N. obsoletus occurred 
only on microbial and labeled substrates. Extrapolating the 
calculated short term uptake and retention rates to a daily basis for 
these two carbon resources, total incorporation would balance a 
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daily body carbon loss of 5 to 6%. There was evidence from the 
uptake studies that N. obsoletus functions more as a “grazer” on the 
mud flat area than a strict detritovore. Label uptake was approxi- 
mately 2.3 times greater on the algal substrate than the microbial and 
ingestion significantly reduced algal standing crop in the experimen- 
, ae Net carbon retention efficiency for both substrates was 


52972 Contribution of tidal marshlands to mid-Atlantic estuarine 
food chains. Heinle, D.R.; Flemer, D.A.; Ustach, J.F. (Univ. of 
Maryland, Solomons). pp 309-322 of In Estuarine processes. Volume 
II. Circulation, sediments, and transfer of material in the estuary. 
Wiley, M. (ed.). New York; Academic Press (1977). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America > (Oct 1975). 

See CONF-7510111—P2. 

The seasonal pulsing of flows of carbon from tidal marshes 
results in similarly pulsed production of zooplankton in some estu- 
aries. Direct evidence, experimental feeding of laboratory copepods, 
and measurements of feeding by captured wild copepods, 
the hypothesis that detritus is rapidly incorporated into 
trophic levels. The timing of the production of copepods based on a 
detrital food source is such that year-to-year variations in amount 
- be an important factor in the survival of larvae of anadromous 


52973 Bone structure of some marine vertebrates. Tont, S.A. 
(Scripps Institution of Oceanography, La Jolla, CA); Pearcy, W.G.; 
Arnold, J.S. Mar. Biol.; 39: No. 2, 191-196(1977). 

Bone tissue and bone organ densities and major ents 

of bone (i.e., ash, organic + CO2, water and fat) of sperm whale, fin 
whale, sea lion, albacore, mackerel, rattail and guitarfish were mea- 
sured. Mammalian vertebrae have higher tissue densities and lower 
organ densities than fishes. This is because of the high ash and 
organic content of the bone tissue and the large interstitial volume of 
the bone organ of mammals. Only albacore and mackerel vertebrae, 
which had the highest organ densities, and fin whale rib, which had 
the lowest organ density, contained appreciable quantities of fats. 
Hydrated tissue densities of all the vertebrates studies are directly 
correlated with ash content and inversely correlated with water 
content. Bone structure as related to buoyancy and locomotion is 
also discussed. 
52974 Biological utilization and regeneration of silicon in Lake 
Michigan. Conway, H.L.; Parker, J.1; Y: hi, E.M.; — 
D.L. (Argonne National Lab., IL). J. Fish. Res. Board Can.; 34: No. 
4, 537-544(Apr 1977). 

Depth profiles of dissolved reactive silicon and amorphous 
particulate silicon were made at monthly intervals (April-November 
1975) at stations along a southwest transect from Grand Haven, 
Michigan, to a point approximately in the center of the southern 
basin of Lake Michigan. Biological utilization of reactive silicon 
occurred prior to stratification in late May or early June. A shift 
from a 100 percent diatom-dominated phytoplankton community in 
spring to approximately 12 percent diatoms in August was attributed 
to the low dissolved silicon values observed in the surface water 
(less than 2 pmol/l) during summer. The total amount of biologically 
active silicon (TBAS) for the lake was found to be pe rn 2 19 
pmol/l. Winter values were approximately 2 pmol/l amorphous 
silicon and approximately 17 pmol/l] reactive silicon. During the 
period June-August 80 percent of TBAS had been utilized by the 
diatom community, with only 20 t remaining as reactive 
silicon. Greater than 50 percent of TBAS was lost from the water 
column during spring and early summer, which was attributed to 
settling of diatom frustules and the sinking of zooplankton fecal 
pellets containing frustules. This silicon was subsequently returned, 
in a soluble form, to the deep water during the fall. The amount of 
TBAS that was recycled was estimated to be 80 to 100 percent. 


Dissolution of diatom frustules and recycling of amorphous 

silicon in Lake Parker, J.I.; Conway, H.L.; Yaguchi, E.M. 
(Argonne National Lab., iL). J. Fish. Res. Board Can.; 34: No. 4, 
545-551(Apr 1977). 

€ measured the concentration of diatom frustules and amor- 
phous silicon per gram of dry sediment at 5-m intervals in the upper 
water column (0 to 40 m), in sediment traps placed at 37 and 60 m 
below the surface, and in a sediment core. average concentra- 
tion of frustules per of dry suspended sediment in the water 
column was 3.14 x 10°. The 37 and 60 m trap sample averages were 
1.16 x 10° and 5.03 x 107 frustules/g dry sediment, respectively. 
Subsamples from the sediment core averaged 6.31 x 10° frustules/g 
dry surficial sediment. The average proportion of hous sili- 
con/g dry sediment was 8.6 percent in the water column, 7.7 t 
in the 37 m traps, 6.0 percent in the 60 m and less 2.0 
percent in subsamples from the sediment core. j i 
composed before permanent 
parison of the cuteal Clive stgauniaan t for diatom production and 
silicon inputs showed that the watershed contributes less than 5.0 
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percent of the dissolved reactive silicon required for annual diatom 
production. These observations suggest that recycling of biogenic 
silicon provides the major source of soluble reactive silicon required 
for diatom blooms in Lake Michigan. 


52976 Seasonal periodicity of diatoms, and silicon limitation in 
offshore Lake Michigan. Parker, J.I.; Conway, H.L.; Yaguchi, E.M. 
(Argonne National Lab., IL). J. Fish. Res. Board Can.; 34: No. 4, 
$52-558(Apr 1977). 

Diatom biomass maxima occurred in spring and fall and 
produced a bimodal bloom sequence at an offshore Lake Michigan 
station. The maximum in May was preceded by rapid growth as 
indicated by increased values of primary productivity and pigment 
concentration. As the spring bloom progressed, decreasing nutrient 
levels apparently slowed diatom growth. The diatom-biomass accu- 
mulation rate declined, assimilation quotients were minimal, and 
soluble reactive silicon was reduced from 13 to 6.8 pmol/l. In 
summer, after the bloom, diatom biomass and silicon reached season- 
al minima of less than 250 mg C/m? and approximately 1.0 pmol/I, 
respectively. Diatom biomass increased again in October when sili- 
con supplies were replenished and the concentration exceeded 6.6 
pmol/1. A critical silicon concentration of approximately 6.5 pmol/l 
may control the development and timing of offshore diatom popula- 
tions in Lake Michigan. 


RADIOMETRIC TECHNIQUES 


52977 Attempted sterilization of sexually undifferentiated fry of 

zillii by Co gamma-ray irradiation. Nelson, S.G. (Univ. of 
California, Davis); Andersen, A.C.; Momeni, M.H.; Yeo, R.R. Prog. 
Fish-Cult.; 38: No. 3, 131-134(Jul 1976). 

Attempts to lessen the potential environmental hazards of 
aquatic vegetation control by use of weed eating exotic fish which 
have been sterilized is discussed. It was found that the gonads of 
Tilapia are very resistant to radiation and this method is thus not 
practical. (JWP) 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 50664, 50908, 50914, 50915, 
52884, 52911, 52928, 52935, 53011, 53031, 53036, 53157 


52978 (AD-A—037237) Development of buoy mounted hydrocar- 
bon vapor sensors for use in local area pollution surv systems. 
Final report Jun 75—Aug 76. Goodson, L.H.; Jacobs, W.B.; Dick, S.; 
Fago, E.T. Jr. (Midwest Research Inst., Kansas City, Mo. (USA)). 
ry 1976. Contract DOT-CG-34320-A. 50p. NTIS, PC A03/MF 

A low cost system for the rapid detection of small quantities 
of freshly spilled oil has been developed. This unit uses two Taguchi 
Gas Sensors (semiconductor, stannic oxide on a support), one of 
which responds to oil vapors and also to engine exhaust. The other 
sensor is protected by a semipermeable membrane (rubber dental 
dam) which has little or no effect on the response of the sensor to 
carbon monoxide yet is able to retard greatly the response to 
hydrocarbon vapors. The alarm logic is arranged so that an alarm is 
signalled when the uncovered sensor responds and the covered 
sensor does not. As a result, a high degree of specificity of the sensor 
system for oil spills has been achieved. Operation of the system for 
several months on the sea wall next to the ship channel in Galveston 
has shown a freedom from false alarms and good baseline stability. 
Additional studies with the system are recommended. (Author) 


52979 (BNL—50649) Numerical oil trajectory forecast model 
used to assess the hazard to Long Island beaches from oil entering the 
New York Bight Apex from February 11—24, 1977. Tingle, A.G.; 
Dieterle, D.A. (Brookuaven National Lab., Upton, N.Y. (USA)). 
yr 1977. Contract EY-76-C-02-0016. 26p. Dep. NTIS, PC A03/MF 
Oil as into the Hudson River from a grounded bar, 
(carrying ,000 gallons) was observed entering the N. Y. Bight 
Apex on 11 February 1977. A computer model was used to forecast 
the subsequent trajectory of this oil and to assess the hazard to Long 
Island beaches. Oil was forecast to wash ashore on the 13th on 
Rockaway or Long Beach, depending upon the initial position of the 
oil in the Bight. Oil was observed on Rockaway Beach on the 13th. 
Additional daily forecasts indicated no further hazard to Long 
Island, also in accordance with observations, and the forecasts were 
terminated on the 16th. The model was also used to assess a 
beaching event that occurred a week later. The complete calcula- 
tions are available on microfiche in graphics format. 


52980 (BNWL-SA—6169) Laboratory and field studies on the 
long-term effects of : on benthic marine inver- 
tebrates. Anderson, J.W.; Riley, R.; Bean, R.M.; Blaylock, J.W.; 
Kiesser, S.L. (Battelle Pacific Northwest Labs., Richland, Wash. 
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(USA)). Mar 1977. Contract EY-76-C-06-1830. 33p. (CONF- 
770345—1). . NTIS, PC A03/MF AOl. : 

From Workshop on the interagency marine research associat- 
ed with energy interagency; Newport, Rhode Island, United States 
of America (USA) (1 Mar 1977). 

Present and future activities associated with petroleum neces- 
sitate research on the potential impacts of oil in the Pacific North- 
west marine environment. While the results of recent studies on the 
fate and effects of petroleum hydrocarbons (PHC) in the marine 
environment have strengthened our understanding of some aspects 
of oil pollution, we are not yet to the point at which an accurate 

rediction of the effects of acute or chronic oil inputs can be made. 
n order to more clearly define the potential for petroleum to exert 
significant long-term environmental effects in marine sedimen 
studies on the fate of crude oil in sediments are being conducted. 
These studies are interdisciplinary, involving aspects of physical 
organic chemistry, marine biology, and microbiology. The principal 
objectives of these studies are to determine the rates and mechanisms 
of degradation of petroleum in the marine environment, to determine 
which component types are persistent, and to correlate such infor- 
mation, where ible, with observed effects on marine biota. 
Preliminary results of studies of hydrocarbon uptake from sediment 
by benthic organisms are included. 


52981 (CONF-7305131—) Petroleum in the marine environmen 
(National Academy of Sciences, Washington, D.C. (USA)). 1975. 
117p. Academy of Sciences, Washington, DC. 

From Workshop on inputs, fates, and the effects of petroleum 
in the marine environment; Airlie, Virginia, United States of Amer- 
ica (USA) (21 May 1973). 

Imputs of petroleum hydrocarbons (PHC) in the ocean during 
the early 1980s were estimated for the following sources: natural 
seeps, offshore production, transportation, coastal refineries, atmo- 
sphere, municipal and industrial sources, urban runoff, and river 
runoff. Future trends concerning these sources are discussed and 
recommendations for —— the inputs of PHC to the oceans are 
presented. Chemical analytical methods are discussed with regard to 
analysis of oils, hydrocarbons in water, hydrocarbons in biological 
materials, and hydrocarbon analysis of sediments. Biological analyt- 
ical methods are discussed with regard to microbial biodegradation, 
metabolic activity, hydrocarbon biouptake, algae responses, interti- 
dal studies, and experimental toxicity in invertebrates and fish. 
Physical and chemical fates of petroleum are discussed with regard 
to ng evaporation, solution, emulsification, direct sea-air 
exchange, photochemical oxidation, tar lump formation, and sedi- 
mentation. Biological fates are discussed with regard to microbial 
degradation, uptake by organisms, metabolism, storage, discharge, 
and food web magnification. Factors influencing the biologicai 
impact of oil spills are discussed and effects of petroleum on seabirds, 
aquatic = human, and various types of habitats are de- 
scribed. (HLW) 


52982 (CONF-7610116—(Absts.)) Single stage carbon and nitro- 
gen removal from mixed industrial wastewater. Herkert, E.C.; Jeske, 
R.J.; Berger, H. (Water Pollution Control Federation, Washington, 
D.C. (USA)). 1976. vp. 

From 49. annual meeting of the Water Pollution Control 
Federation; Minneapolis, Minnesota, United States of America 
(USA) (3 Oct 1976). 

Abstracts are presented for 160 papers presented at the 1976 
49th annual conference of the Water Pollution Control Federation. 
Methods for the control of pollutants in industrial and municipal 
waste waters are discussed. (CH) 


52983 (PB—261260) Chemical analyses for water pollutants. 
Training manual. Kroner, A.E. (National Training and Operational 
Technology Center, Cincinnati, Ohio (USA)). Nov 1976. 154p. 
(EPA—430/1/75/013). NTIS, PC A08/MF AO1. 

This training manual contains outlined information used by 
lecturers when presenting topics in EPA-NTOTC Course 100.3, 
‘Chemical Analyses for Water Pollutants.’ The contents concern 
individual constituents found in water (e.g. dissolved oxygen) and 
information useful to analysts (e.g. statistics). A section of ratory 
procedures adapted for class groups is included. 


52984 (PB—261262) Trace metal detection in aquatic environ- 
ments by activation analysis of naiad shells. Completion report. Carey, 
W.E. (Ohio State Univ., Columbus (USA). Water Resources 
Center). Jul 1976. 54p. NTIS, PC A04/MF AO1. 

in cooperation with Ohio State Univ., Columbus. 
Dept. of Zoolo 


; This study investigated the feasibility of using neutron activa- 
tion analysis of aquatic mollusk shells to measure quantities of trace 
metals in water. A generalized approach to estimating the sensitivity 
of a particular metal/irradiation facility/assay system was devel- 

. Radiation hazard to both activation analysts and subsequent 
users of irradiated museum specimens was investigated and found to 
be minimal. A sample preparation technique was developed to 
separate annual shell layers. Three species of naiads (Quadrula q. 
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y amar Amblema p. plicata, and Pontamilus alatus) were used to 
etermine that there is no significant species effect on the concentra- 
tion in the shell of the four elements investigated (calcium, manga- 
nese, strontium, and sodium). Similarly, there was no significant 
variation in concentration with the sex of the collected individual. 
The age of the collected individual did affect the concentration in 
the shell of both manganese and sodium, but had no significant effect 
on calcium or strontium concentration. Finally, a boat was designed 
and assembled for the specific purpose of collecting naiads from a 
river system. The equipment is described in some detail. 


52985 Estuarine processes. Volume I. Uses, stresses, and adapta- 
tion to the estuary. Wiley, M. (ed.). Contract EX-76-C-23-3188. New 
York; Academic Press (1976). 559p. (CONF-7510111—P1). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

Separate abstracts were prepared for the 34 papers presented 
at the conference. (HLW) 


52986 Estuarine cleanup: can it work. Gross, M.G. (Johns Hop- 
kins Univ., Baltimore). pp 3-14 of In Estuarine processes. Volume I. 
Uses, stresses, and adaptation to the estuary. Wiley, M. (ed.). New 
York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

Available data show no evidence of major improvement in 
estuarine water quality in the United States in recent years. Dis- 
solved oxygen ) concentrations in New York fauter have 
improved only slightly despite decades of building new treatment 
facilities and upgrading older plants. No improvement in DO levels 
has yet been documented for the Upper Delaware Estuary. But 
increased DO values in the Thames Estuary following construction 
and enlargement of major sewage treatment facilities indicates that 
estuarine water oor can be improved. Areas in the Thames 
previously devoid of DO in summer have DO values averaging 


about 30 percent of saturation. Odor problems have been alleviated 
and fish now are caught in the estuary. Successful cleanup of the 
Thames Estuary required well defined objectives and a regional plan 
based on a comprehensive scientific study. Capital expenditures 
exceeded 500 million (1974) dollars, about half of that since 1950. At 
least 15 years were required to achieve the cleanup objectives; 


including delays caused by World War II, planning and implementa- 
tion required several decades. 


52987 Estuarine fisheries: are they doomed. McHugh, J.L. (State 
Univ. of New York, Stony Brook). pp 15-27 of In Estuarine process- 
es. Volume I. Uses, stresses, and adaptation to the estuary. Wiley, M. 
(ed.). New York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

In the most recent year for which U.S. commercial and 
recreational catch statistics are available, total fish and shellfish 
landings were about 6.5 billion pounds, of which about 4.5 billion 
were estuarine-dependent. On the Atlantic coast estuarine species 
were more important in catches from north to south, on the Pacific 
coast from south to north. In the Gulf of Mexico 98% were 
estuarine. Effects of human activities therefore should be relatively 
most severe from Chesapeake Bay south, in the Gulf, and in Alaska. 
But estuarine resources make important contributions in other areas: 
New England and Middle Atlantic landed commercial value was $70 
million in 1970. In California, estuarine resources were only 3% by 
weight, but $12 million by landed value. No one can question the 
importance of maintaining estuarine environmental quality if fisher- 
ies are to continue. Present concerns about the environment prob- 
ably have had beneficial effects, although cause and effect is difficult 
to prove. Doom has been averted, but constant vigilance is needed. 
Public education wiil be most important, for the issues are much 
more complicated than most people realize. 


52988 Tidal locks across the east river: an engineering solution to 
the rehabilitation of western Long Island Sound. Bowman, M.J. (State 
Univ. of New York, Stony Brook). pp 28-43 of In Estuarine process- 
es. Volume I. Uses, stresses, and adaptation to the estuary. Wiley, M. 
(ed.). New York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

Water quality in western Long Island Sound and New York 
Harbor is seriously degraded. A major source of pollutants is sewage 
released into the East River, a cooscillating tidal strait connecting 
the Sound to the Harbor. Very rapid and significant improvements 
in water quality could be attained by construction ship locks across 
o Upper East River to increase the circulation of the sea throu; 

> te arbor and Sound. During ebb tide these locks would 
opened allowing an unhindered flow of Sound water into the 

r. After six hours the locks would be closed at slack water, 
blocking the following flood tide from re-entering the Sound. The 
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net result would be a strong pulsating unidirectional flow ( 

mately 2500 m* sec™') of relatively clean central Long Island 

water, pumped by the semi diurnal tides through New York Harbor, 
and the Lower Bay, out into the New York Bight. Simple models 
indicate that the concentration of conservative contaminants in the 
western Sound and the Harbor would drop by approximately 88% 
and approximately 45%, respectively, from present levels, within a 
month of operation. The accompanying decreases in inorganic nutri- 
ent concentrations are calculated and tabulated for both winter and 
summer conditions. The major physical effects of blocking Hudson 
River water from entering the Sound through the East River would 
be to change the essential estuarine characteristics of western — 
Island Sound to those of a coastal embayment, and a 
salinity of the western Sound and a" York Harbo: by 
approximately 4°/o0. 


52989 Santee—Cooper: a study of estuarine 
Kjerfve, B. (Univ. of South Carolina, er, 
Estuarine processes. Volume I. Uses, stresses, and 
estuary. eins M. (ed.). New York; Academic ns 

From 3. international estuarine conference; G veston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

Prior to 1941, the Santee had the fourth greatest discharge of 
any U.S. east coast river. However, with increasing d for 
hydroelectric power, most of Santee’s flow was diverted into the 
tidally dominated Cooper River. Subsequently, Charleston Harbor, 
South Carolina’s largest port at the mouth of the Cooper, 
shoaling, primarily due to deposition of riverborne silts and clays. 
Annual oe expenditures now amount to approximately $5 
million. To alleviate the shoaling problem, most of the Cooper River 
flow will be rediverted into the Santee River within the next several 
years. However, rather than allowing the Santee to follow its former 
course, the plans call for the construction of an 18.5 km canal 
between the two river systems at a projected cost of $91 million. 
Undoubtedly, the shoaling problems in Charleston Harbor will be 
reduced but at the expense of deteriorating water q uality due to less 
effective harbor flushing. The lower Santee, on the other hand, is 
likely to experience a return to pre-1941 conditions. Rediversion will 
halt the severe delta erosion but will at the same time destroy the 
lucrative hard clam industry and extensive seed oyster beds in the 
lower river. Man has over the past three and a half decades manipu- 
lated the Santee River system extensively--but was it necessary. 


52990 Zoning: a rational approach to estuarine rehabilitation and 
management. Schubel, J.R. (State Univ. of New York, Stony Brook). 
pp 57-65 of In Estuarine processes. Volume I. Uses, stresses, and 
adaptation to the estuary. Wiley, M. (ed.). New York; Academic 
Press re. 

From 3. international estuarine conference; Galveston, Texas, 
United a of America um (Oct 1975). 

See CONF-7510111—P1. 

The great value of the estuarine zone lies in the multiplicity of 
uses it serves, but herein also lies its vulnerability. Estuaries can, 
however, serve their many masters, and still remain aesthetically 
pleasing and biologically productive environments if they are zoned. 
The ability of an estuary to tolerate each “environmental insult” 
before suffering significant and persistent ecological or aesthetic 
damage varies not only from estuary to estuary, but also in different 
parts of a given estuary. And, within any segment of an estuary Jit 
varies temporally. While uniform, stringent, standards for the dispos- 
al of wastes may protect the environment, they are environmentally 
naive and may be wasteful of valuable natural resources; resources 
that should be used. Estuaries should be zoned. The segments 
allocated to the various uses are not all mutually exclusive, and the 
spatial boundaries of the various zones should be defined as a 
function of time. The need for a particular type of zoning is 
imminent; zoning for placement of dredged spoil. 


52991 Assimilation of sewage by wetlands. Valiela, I. (Marine 
Biological Lab., Woods Hole, MA); Vince, S.; Teal, J.M. pp 234-253 
of In Estuarine processes. Volume I. Uses, stresses, and <n to 
the estuary. Wiley, M. (ed.). New York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

Wetlands have attracted attention as potential components of 
waste treatment systems because of typically large plant production, 
high decomposer activity, anaerobic condition and large welts 
areas in the sediments. These properties seem to provide wet! 
with the ability to degrade and eliminate contaminants in waste 
waters. The effluent-properties of a variety of wetland habitats in 
very diverse parts of the world (salt and brackish marshes, —_, 
cypress, papyrus and mangrove swamps, freshwater mars 
bogs) have studied. Although each habitat type differs, same 
results from marshes show that nitrogenous and nang ween nutri- 
ents are removed from contaminated or waste waters. Heavy metals 
from sludges are retained by marsh muds, but the effectiveness varies 
considerably for different metals. Petroleum hydrocarbons accumu- 


manipulations. 
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late in marsh muds and may be actively decom , particularly at 
lower levels of contamination. Chlorinated hydrocarbons have high 
affinities for marsh sediments and can be altered by microorganismal 
activity. There is preliminary evidence that counts of coliform 
bacteria may be reduced in tidal water that floods marshes. The 
waste-processing ability of coastal wetlands must have an upper 
threshold. Little is known about these upper limits but studies in 
chronically contaminated sites show that marshlands function well 
even in severely polluted areas. 


52992 Microbiological cycling of oil in estuarine marshlands. 
Ahearn, D.G. (Georgia State Univ., Atlanta); Crow, S.A.; Berner, 
N.H.; Meyers, S.P. pp 483-492 of In Estuarine processes. Volume I. 
Uses, stresses, and ae tation to the éstuary. Wiley, M. (ed.). New 
York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

Indigenous microflora of sediments of S| 
Louisiana coast include a high percentage of cellulolytic bacteria 
and ascosporogenous yeasts (Pichia and Kluyveromyces). At sites 
either accidentally or experimentally inundated with crude oil, the 
proportion of hydrocarbon-utilizing bacteria and yeasts increased. 
The marsh sediments contained low populations of hydrocarbono- 
clastic fungi with few strains showing significant oul-emulsifying 
properties. In culture, representative microorganisms readily utilized 
alkanes from C12 to C18. Oil utilization by a representative bacte- 
rium increased significantly as incubation temperatures were raised 
from 10 to 30°C, whereas yeasts showed peak activity at 20°C. Oil 
utilization by test a was negligible at 5 C. Seeding of 
experimentally oiled marsh plots with a mixed culture of Candida 
maltosa and C. lipolytica demonstrated that these species survived in 
the oiled area without spreading to adjacent sites. In culture these 
strains gave significant emulsification of crude oil and utilized up to 
90% of selected hydrocarbons. 


52993 Dynamics of organochlorine pesticides in estuarine sys- 
tems: effects on estuarine biota. Livingston, R.J. (Florida State Univ., 
Tallahassee). pp 507-522 of In Estuarine processes. Volume I. Uses, 
stresses, and adaptation to the estuary. Wiley, M. (ed.). New York; 
Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

A literature review was made concerning the environmental 
impact of organochlorine pesticides on estuarine biota. Considerable 
laboratory information is available concerning the acute and chronic 
effects of these pesticides on aquatic organisms. Indications are that 
movement of such compounds through the environment is a com- 
plex process which involves numerous variables. Distribution of 
organochlorine pesticides is complicated by different attenuation 
mechanisms such as volatilization, microbial or chemical decomposi- 
tion, biochemical and photochemical degradation, and bioconcentra- 
tion. Various pathways of transfer and bioaccumulation have been 
shown. Recent interest has been shown in the chronic effects of 
pesticides on common estuarine organisms. This has included studies 
concerning embryological development and reproductive capacity 
of individual species. The data indicate maximal impact at some 
stage other than the adult, and that species-specific embryological 
response and yolk utilization are often involved in the reaction. 
Pesticide-induced behavioral anomalies have also been described. 
However, the ecological implications of such work remains un- 
known even though altered behavior could have a significant effect 
on the environmental impact of such toxicants. The few data involv- 
ing synergistic relationships of different combinations of pollutants 
and modifying factors bring into focus the sheer complexity of the 
situation. With the exception of a few intensive field studies, relative- 
ly little is known concerning population and community response to 
chronic levels of pesticide resudues in estuarine biota. 


52994 Algae in copper treated fish ponds. Januszko, M. (Inland 
Fisheries Inst., Warsaw). Pol. Arch. Hydrobiol.; 23: No. 1, 95- 


ina marshes of the 


eat > 
population density and biomass of - in cone eies 
i contro} 


ponds increased about twice, as com; wi ponds. An 
amount of 71 yg Cu/l was applied in several portions. Copper 

ially stimulated the development of Bacillarioph ceae and 
Chlorophyta. The dominant species comprised poe tans eva 
Hantzschii Grun., Melosira granulata (Ehrbg.) Ralfs. and Chlorella 
minutissima Fott. These species were present also in control ponds, 
though in smaller numbers. The increase in algal density exerted a 
favorable effect on fish production. 


52995 Nitrous oxide in the sea. Yoshinari, T. 
Halifax, N.S.). Mar. Chem.; 4: No. 2, 189-202(Jun 1976). 
A new chromatographic method was developed for the 
measurement of nitrous oxide (N2O) in seawater. It takes 15 min for 
the analysis in a sample of 640 ml seawater. By this method, more 
than 1000 samples taken over various depths and areas in the sea 


usie Univ., 
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were analyzed. In the western North Atlantic, the N2O concentra- 
tion over a range of oceanic depths gave characteristic profiles that 
were negatively correlated with oxygen profiles, reaching its maxi- 
mum (c.a. 1 g/l) in the oxygen-minimum layer at mid-depths. In the 
Carribbean, the N2O maximum reached higher concentrations than 
in the North Atlantic. NxO was near equilibrium with that in the 
atmosphere in Atlantic surface waters, but su turation of NzO 
was ed in surface waters of the Gulf of St. Lawrence in early 
June and in most surface samples from the Caribbean Sea in March. 
The estimated rate of N2O production in the sea may be significant 
in terms of geochemical cycling of combined nitrogen to the atmo- 
sphere. 


52996 Variation in Cd, Pb, and Cu contents of the lower estuary 
of the St. Lawrence River during the summer of 1972. Arnac, M. 
(Univ., Quebec). Mar. Chem.; 4: No. 2, 175-187(Jun 1976). 

Concentrations of cadmium, lead and copper have been deter- 
mined in the lower estuary of the St. Lawrence River during the 
summer of 1972 (from May to August). Seven sample stations 
distributed in the estuary have been studied. Analysis measurements 
have been made using atomic absorption spectrophotometry and are 
related to the soluble metals. The concentrations of cadmium are 
low and no important variations occur. Mean analysis of cadmium 
abundance gives a value of 1.05 jzg/1. Similar variations are observed 
for copper and lead contents with a Cu/Pb ratio which is nearly 
equal to unity. Average concentrations for all the stations are 3.11 
pg/l for copper and 3.48 yg/I for lead. Higher values are measured 
for copper and lead during the month of May and these are related 
to the fresh-water inflow arising from the thawing period. The 
lowest concentrations are observed during the months of June and 
July and are in correspondence with the spring period of intense 
primary production. The biologic-dynamic conditions affecting the 
concentrations of cadmium seem to be different from those affecting 
copper or lead contents (without considering pollution phenomena). 
The highest average values for copper and lead have been found on 
the south shore of the estuary. The values obtained in this work 
compared favourably with other results gathered in the neighbour- 
ing area. 


52997 Marine geochemistry of cadmium. Eaton, A. (Harvard 
Univ., Cambridge, MA). Mar. Chem.; 4: No. 2, 141-154(Jun 1976). 

A detailed study of particulate and dissolved cadmium distri- 
butions on 83 seawater samples from six profiles in the open North 
Atlantic Ocean showed a relatively homogenous distribution. The 
mean concentration of cadmium was 60 +- 27 ng/kg and the median 
concentration of particulate cadmium was 0.2 ng/kg. Although there 
are regional differences in dissolved cadmium concentrations among 
stations, it is suggested that cadmium behaves essentially as an inert 
element in sea water. Particulate cadmium is enriched by about a 
factor of four in samples from less than 400 m compared to samples 
from deeper than 1000 m. The high concentrations in surface waters 
are ‘suggested to be due to aeolian ae of anthropogenically 
derived cadmium. Additional analyses of cadmium in the Gulf of 
Maine show a mean value of 230 ng/kg. The higher values in the 
Gulf of Maine are ascribed to the influence of continental runoff. 
Twelve sediment samples from the open North Atlantic show a 
relatively oo distribution, ranging from 0.13 to 0.21 ppM 
on a dry-weight basis. 


52998 Manganese fluxes to the oceans. Elderfield, H. (Univ. of 
Leeds, Eng.). Mar. Chem.; 4: No. 2, 103-132(Jun 1976). 

Application of a simple model describing regional variations 
in the contents of manganese and associated minor metals in 
sediments suggests that solid manganese phases are being removed 
from the less 0.5 xm fraction of seawater at approximately 1—7 
. 10"* g yr~* in excess of the rate of stream-supplied manganese. This 
flux is consistent with: (1) the relative rates of sediment accumulation 
in the Atlantic and Pacific Oceans; (2) the contrast between the 
oceanic residence time of man calculated from stream-supply 
data (14 . 10° yr) and from the flux of manganese precipitating in 
marine sediments or as manganese nodules (0.38—2.4 . 10° yr); (3) 
the surplus mass of manganese revealed by geochemical balance 
calculations (22.9 . 10° g). On this basis excess manganese is accu- 
mulating in sea sediments at 0.2—2.0 . 10°° g cm™? yr™'. 
Manganese supplied to the upper layers of marine sediments by 
we has been evaluated with the aid of vertical advection— 
diffusion—reaction models. The diagenetic flux at the surface of 
deep-sea sediments has been calculated at 0.7 . 10-* g cm™? 1078 yr™! 
when the upper, oxic, zone of the sediment is approximately 20 cm 
thick. A limiting factor on the in situ production flux of dissolved 
manganese appears to be the availability of reducing agents for 
manganese dissolution rather than the rate of downward transpoit of 
manganese-rich sediment to a reaction boundary where dissolution 
takes place. Estimates of the flux of manganese to the oceans by 
submarine volcanic processes are similar to the surplus mass of 
manganese detected by geochemical balance calculations. If subma- 
rine hydrothermal solutions provide only 10 percent of this excess 
then their computed discharge rate and residence time in the upper 





NOV. 15, 1977 


layer of oceanic crust (130, 000 yr) agree well with these parameters 
for continental thermal springs. 


52999 Chemical characteristics of fish caught in the northeast 
Pacific Ocean. Stansby, M.E. (National Marine Fisheries Service, 
Seattle). Mar. Fish. Rev.; 38: No. 9, 1-11(Sep 1976). 

A broad sampling of adult finfish, Shellfish, and crustaceans 
from the northeast Pacific Ocean are analyzed according to their 
moisture, oil, protein, ash and vitamin contents and discussed from a 
commercial nutritional standpoint. 


53000 Rates of oxygen transfer from air bubbles to aqueous NaCl 
solutions at various temperatures. Zieminski, S.A.; Hume, R.M. III; 
Durham, R. (Univ. of Maine, Orono). Mar. Chem.; 4: No. 4, 333- 
346(Dec 1976). 

Experiments have been conducted to investigate the effects of 
temperature on the interfacial surface area and on the rate of oxygen 
transfer from air bubbles dispersed in aqueous NaC] solutions. Tests 
were also conducted to estimate the effects of salt concentration on 
the size of the bubbles. In addition to NaCl solutions, seawater was 
used in some tests. The temperature effects were investigated at 5, 
10, 15, 20, 25, and 30°C. The results showed a pronounced effect of 
the salt on the size of the bubbles, which first decreased sharply with 
increasing concentration, but showed no further drop when the 
concentration was increased beyond 0.6 M. Both in seawater and in 
the 0.6 M solution, the mass transfer rate, K/sub L/A, increased 
almost linearly when temperature was increased within the range 
from 5 to 25°C. The salt solution, as well as the seawater, showed an 
increase of K/sub L/A of 60 to 70 percent over that in pure water at 
the same temperatures. This effect was the result of increased surface 
area of bubbles because of decreased coalescence. The increase in 
surface area was strongly temperature dependent, especially between 
15 and 20°C. Contrary to this behavior the surface area in pure 
water showed practically no temperature dependence. The results 
are explained and discussed on the basis of ion- water interactions. 


53001 Determination of heavy metals in the Ligurian Sea. I. The 
distribution of Cu, Co, Ni, and Cd in surface waters. Frache, R.; Baffi, 
F.; Dadone, A.; Zanicchi, G. (Univ. of Genoa). Mar. Chem.; 4: No. 
4, 365-375(Dec 1976). 

Determinations of Cu, Co, Ni and Cd were carried out on 39 
samples of surface seawaters from the Ligurian Sea, nearshore and 
offshore, between the Isola Capraia and Imperia. The concentrations 
of trace elements have been established employing the analytical 
method suggested by Le Meur and Courtot-Coupez (1973), by means 
of concentration of the sample by chelating resin, solvent extraction 
of the eluate and then by quantitative determination by AAS. The 
results obtained with this technique probably refer to ionic forms of 
the elements only. The Co concentration was lower than 0.15 yg 1-' 
in 32 samples, with an average of 0.49 wg 1”! for the others. For Cd, 
the greater number of samples had a content lower than 0.05 pg 174 
For the others the mean concentration was 0.13 wg I~. The Ni had a 
mean concentration of 0.93 yg I~* and the average Cu content was 
1.43 pg 1”*. Our data are in agreement with the values published by 
authors who have employed the same analytical technique. We 
observed that the offshore samples present a concentration lower 
than that in the nearshore samples. 


53002 Experiments of the uptake of zinc and cadmium by manga- 
nese oxides. van der Weijden, C.H. (Vening Meinesz Lab., Utrecht). 
Mar. Chem.; 4: No. 4, 377-387(Dec 1976). 

Experiments on the uptake of Zn and Cd by synthetic hy- 
drous Mn oxides were carried out in an ionic medium at pH 3.5 and 
at pH 4. A slight preference for uptake of Cd** over Zn** was 
observed with both birnessite and nsutite, the Cd/Zn ratio being 
different for each mineral. Subsequently, the desorption of Zn and 
Cd from the obtained products in artificial seawater was studied. In 
this medium Cd is desorbed from the Mn oxides to a much higher 
extent than is Zn. The latter observations can be satisfactorily 
explained by the large difference of complex formation for the two 
metals in seawater, slightly counteracted by the preferential uptake 
of Cd** over Zn**. The order of magnitude of the Zn/Cd ratio in 
natural manganese nodules is compatible with the ratio calculated on 
the basis of experimental results, taking fair estimates of the actual 
inorganic Zn/Cd ratio in seawater and of the pH of deep ocean 
water. 


53003 Determination of the chemical forms of dissolved cadmi- 
um, lead, and copper in seawater. Batley, G.E.; Florence, T.M. 
(Australian Atomic Energy Commission, Lucas Heights). Mar. 
Chem.; 4: No. 4, 347-363(Dec 1976). 

The chemical forms of Cd, Pb and Cu in seawater have been 
examined using a novel scheme which permits the quantification of 
up to seven different species of one metal. The concentration of each 
species was calculated from measurements using anodic strippin 
voltametry of labile and total metal in samples which were @ 
untreated, (b) UV irradiated, (c) passed through a chelating resin 
column, and (d) UV irradiated then passed through a chelating resin 
column. In the sample studied, the major proportion of Cd, Pb and 
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Cu was found to be associated with organic and inorganic colloidal 
species. Less than half of the bound Pb and Cu was readily ex- 
changeable with added ?°Pb and Cu. 


53004 Potentiometric determination of calcium and magnesium in 
seawater. Lebel, J.; Poisson, A. (Univ. of Quebec, Rimouski). Mar. 
Chem.; 4: No. 4, 321-332(Dec 1976). 

Methods are described for the complexometric 
of calcium and magnesium in seawater, using an amalgamated silver 
electrode for end-point detection. In the presence of a small amount 
of mercury(II)-chelonate, the amalgamated silver electrode serves as 
a pM indicator during the complexometric titration, the Hg complex 
being stronger than Ca, Mg and Sr complexes. Calcium is deter- 
mined by titration with EGTA, calcium + magnesium (—— by 
titration with EDTA and magnesium is obtained by difference. 
Average values of 0.02120 (standard deviation 0.00004) Yor Ca:Cl%oo 
from 0.06671 (standard deviation 0.00014) for Mg:Cl°oo were ob- 
tained for samples from tropical North Atlantic Ocean. 


53005 Analysis of lead in polluted coastal seawater. Patterson, 
C.; Settle, D.; Glover, B. (California Inst. of Tech., Pasadena). Mar. 
Chem.; 4: No. 4, 305- 319(Dec 1976). 

The concentrations of total lead were determined in both 
ordinary coastal seawater and in coastal waters highly polluted with 
sewage. The average concentration of total lead ranged from about 
25 ng/kg in surface samples of the former type to an average of 150 
ng/kg in the latter type. 0.4 p filtrate lead was found to be equiv- 
alent to lead extracted from untreated seawater by dithizone in 
chloroform. In highly polluted waters, particle lead ranged from 56 


‘to 39 percent of the total lead, with the proportion increasing as the 


amount of sewage in the seawater increased. Virtually all of the lead 


‘in sewage is contained in the particle phase before it enters the ocean 


but about 11 percent is made freely available by cation exchange 
when the sewage is mixed with seawater. In ordinary coastal waters 
that are not highly polluted with sewage lead, particle lead ranged 
from 90 to greater than 20 percent, and most of this lead was 
associated with plankton. About one-third of total lead, or one-half 
of particle lead, in untreated seawater adheres to the walls of the 
water container within the first day. Upon prolonged standing 
(greater than 3 months) most of the remaining particle lead can be 
collected on the surface of algal colonies growing on the walls of the 
water container. The concentrations of freely available lead in 
seawater do not seem to be significantly affected by wall adsorption. 
The *Pb/”°’Pb ratio of total lead in coastal surface seawater 
collected near Los Angeles was 1.194, and a day earlier was 1.188 
near La Jolla. It is believed that this shows lack of mixing of 
contributions from two different sources of lead pollution: a pulse of 
rain-storm runoff of gasoline lead (7°*Pb/*°’ Pb approximately 1.197) 
from paved surfaces added to Los Angeles waters; and sewage lead 
(2%Pb/2°?Pb approximately 1.188) from San Diego added to La 
Jolla waters. 


53006 Comparison determinations of lead by investigators analyz- 
ing individual samples of seawater in both their home laboratory and in 
an isotope dilution standardization laboratory. Mar. Chem.; 4: No. 4, 
389-392(Dec 1976). 

A brief review of results of a workshop held by the IDOE 
interlaboratory analyses program are here reported. Several problem 
areas were located and remedied, also suggestions are given for 
reviewers of papers reporting lead concentrations. (JWP) 


53007 State and development of waste water purification. Malz, 
F. Tech. Mitt.; 70: No. 1, 35-49(Jan 1977). (In German). 

1 fig.; 8 tabs. 

Topics discussed are: chemical-technical aspects of waste 
water purification; utilization cycle of the water; quality and quanti- 
ty-determining action fields of the waste water chemistry and chemi- 
cal technology; basic operations of waste water purificatio; and 
performance coefficients. 


53008 Some geochemical controls on lead and barium concentra- 
tions in ferromanganese deposits. Van Der Weijden, C.H.; Kruissink, 
E.C. (Vening Meinesz Lab., Utrecht). Mar. Chem.; 5: No. 2, 93- 
112(Apr 1977). 

The Pb content of natural deep-sea ferromanganese deposits 
decreases with depth. This is commonly explained by assuming 
oxidation of Pb* and uptake as (Mn, Pb)O: in normally caus 
shallow water, a process that is less likely to occur in d water 
which is somewhat depleted in oxygen. This concept is discussed 
and rejected, both on theoretical grounds and based on experimental 
results of Pb** sorption by Mn oxides. Comparative sorption exper- 
imnts on Mn oxides were carried out with Pb and Ba. It is shown 
that Pb is preferentially adsorbed by birnessite at ag approximately 
equal to 4. The uptake ratio is, however, much lower than the 
relative enrichment factor in natural nodule material. Suggested 
explanations for this discr 'y are: influence of hydrostatic pres- 
sure and extent of hydrolysis of the cations at the pH of ocean water. 
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53009 Nitrogen fixation in arctic marine sediments: effect of oil 
and hydrocarbon fractions. Knowles, R.; Wishart, C. (McGill Univ., 
Quebec). Environ. Pollut. (London); 13: No. 2, 133-149(Jun 1977). 

Nitrogen fixation (acetylene reduction) was measured in grab 
and core samples of sediments from the Beaufort Sea and Eskimo 
Lakes, Northwest Territories, Canada. Very low rates (about 25 mg 
N/m?year) were detected in untreated sediments. Activity was 
markedly stimulated by the addition of glucose, sucrose, lactose, 
mannitol and malate but much less so by acetate; negligible activity 
was supported by N-acetylglucosamine. There was no consistent 
effect of the presence or absence of oxygen. Nitrogen fixation 
potentials in glucose-supplemented sediment samples showed large 
variation between stations, between samples from the same station 
and between depths within single cores down to 18 cm. Weathered 
Normal Wells crude oil, hexane, decane, dodecane and hexadecane 
had no effect, stimulatory or inhibitory, on nitrogen fixation or 
carbon dioxide evolution. 1,2,4-trimethylbenzene caused complete 
inhibition of nitrogen fixation but only partial inhibition of CO. 
evolution. There was no evidence of utilization of any of the 
hydrocarbons tested during periods of over 30 days under the 
experimental conditions employed. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 52928, 52935, 53031 


53010 (COO—3563-50) Fallout radionuclides in Mediterranean 
sediments. Livingston, H.D.; Bowen, V.T.; Burke, J.C. (Woods Hole 
Oceanographic Institution, Mass. (USA)). 1976. Contract EY-76-C- 
02-3563. 16p. (CONF-7610109—2). Dep. NTIS, PC A02/MF AO1. 

From 25. congress and plenary assembly of CIESM; Split, 
Yugoslavia (22 Oct 1976). 

The rates at which fallout Pu nuclides are being transferred to 
the sediments of the Mediterranean are considerably less than those 
which apply generally to the Atlantic Ocean. The lack of variation 
in the ratio Pu 239,240/Cs-137 in many of the sediment cores could 
be interpreted to suggest that Pu and Cs-137 are being delivered to 
the sediments by compositionally similar particle populations. The 
nuclide burden in the sediments varies surprisingly little over a wide 
range of depths and locations and the actual variation is consistent 
with varying particle trapping efficiencies for sediment-dwelling 
organisms. The vertical nuclide distribution patterns in the sediments 
nowhere show indications of high sedimentation rates and are ex- 
plainable in terms of variable degrees of organism burial by bioturba- 
tion. The ratios Am 241/Pu 239,240 measured in the sediments imply 
that Am is being transferred to the sediments at rates between 4 and 
9 times greater than those for Pu. If the vertical mixing of particles 
in the sediments implied in these radionuclide data is indeed taking 
place in sediments which are, in fact, accumulating much more 
slowly than the particle mixing rates, then this has implications for 
detailed stratigraphic interpretations of the sediment record. 


WATER 
REFER ALSO TO CITATION(S) 51068, 51069, 51071 


53011 (BNWL-SA—6186) Nuclear techniques applicable to 
studies of pollutants in ground water. Wogman, N.A. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 1976. Contract EY-76-C- 
06-1830. 38p. (CONF-761240—1). Dep. NTIS, PC A03/MF AOl. 

From Advisory group meeting on the use of nuclear technol- 
ogy in water pollution studies; Cracow, Poland (6 Dec 1976). 

The current nuclear methods which can be used for the 
analysis of inorganic ———_ or tracers, including radioactive 
species in sediments and in their associated atmospheric and aqueous 
media are summarized. Nuclear techniques allow many trace ele- 
ments to be analyzed in the ppM to ppB range in both field and 
laboratory experiments. For direct in situ field measurements, tech- 
niques of x-ray fluorescence and neutron activation analysis are 
discussed. Direct instrumental techniques, as well as chemical proce- 
dures enhancing their effectiveness, are discussed as they are applied 
in laboratory analysis. Radioactive pollutants or tracers can be 
measured through radiative emissions under laboratory and field 
conditions. In the laboratory, a few disintegrations per minute can be 
measured in thousand-gallon water volumes through the use of 
preanalysis concentration methods. Laboratory instrumentation dis- 
cussed includes x-ray fluorescence analyzers, total absorption gamma 
ray spectrometry, multidimensional coincidence gamma ray spec- 
trometry, multidimensional gamma ray peed with beta coin- 
cidence, dual Ge(Li) anticoincidence shielded systems, as well as 
single Ge(Li) and Nal(T1)-Ge(Li) coincidence — ray spectrom- 
eters. Detection sensitivities for radioisotopes from fallout and those 
produced by neutron activation analysis methods are presented. 


ERA VOL. 2, NO. 21 


53012 (PB—264708) Measurement of and calibration for gamma 
spectroscopy of Mississippi River water. Master's thesis. Williams, 
O.W. (Louisiana State Univ., Baton Rouge (USA). t. of Nuclear 
Engineering). Aug 1976. Contract DI-14-34-0001-6019. 44p. NTIS, 
PC A03/MF AOl. 

Natural sources and industrial operations are known to intro- 
duce radioactive materials into the Mississippi River. The current 
investigation was undertaken to extend qualitative and quantitative 
knowledge of specific radionuclides in river water through the 
application of gamma-photon scintillation spectrometry. Raw river- 
water samples, collected from the intake pipe at a Jefferson Parish 
water treatment plant, were counted as one-liter aliquots in a Marin- 
elli beaker for 12 hours with a 4-inch by 4-inch Nal(TI) crystal 
housed in a large graded-steel shield. Net peak areas from multichan- 
nel analyzer data for energies of interest were obtained by 
subtraction of 12-hour background counts. A novel technique for 
establishing counting yield as a function of energy was developed to 
obtain both energy baseline and quantitative information from 
sample gamma spectra. This technique involved activation of select- 
ed target nuclides by Californium-252 neutrons, with the product 
radionuclides first being quantitated by point-source counting, and 
then dissolved for counting as one-liter samples in the Marinelli 
beaker to provide empirical counting-yield data. Only naturally 
occurring radionuclides were detected, with potassium-40 being the 
major contributor; up to 90 picocuries per liter of this radionuclide 
were observed. Suggested improvements in methodology include 
use of large-volume semiconductor detectors and longer counting 
times to obtain greater specificity and sensitivity. 


53013 Sanitarnaya okhrana bodoemov ot zagryaznenii radioaktiv- 
nymi veshchestvami. (Sanitary conservation of reservoirs from con- 
tamination with radioactive materials). Marei, A.N. Moscow; Ato- 
mizdat (1976). 224p. 

The problem of sanitary protection of water reservoirs from 
contamination by radioactive materials was classified. Briefly dis- 
cussed were domestic surface reservoirs, and also the concept con- 
cerning the genesis of natural radioactivity of reservoirs in arid 
lands. The peculiar behavior of certain radioactive substances under 
surface reservoir conditions and the pathways through which they 
affect man were shown. Characteristics of real and potential sources 
of contamination of surface reservoirs by radioactive substances 
were given. Methods of decontaminating liquid radioactive wastes, 
sanitary conditions of removal of waste water, which contains 
radionuclides, and questions on sanitary check for radiological purity 
of surface reservoirs were stated. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 52934 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 52917, 53000 


53014 (CONF-770516—7) Evaluation of environmental impact 
Cunningham, P.A.; Adams, S.M.; Kumar, K.D. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 20p. Dep. NTIS, PC A02/MF AO1. 
From Conference on waste heat management and utilization; 
os Beach, Florida, United States of America (USA) (9 May 
An analysis and evaluation of the ecological monitoring pro- 
gram at the Surry Nuclear Power Plant showed that predictions of 
potential environmental impact made in the Final fer necro 
Statement (FES), which were based on generally accepted ecologi- 
cal principles, were not completely substantiated by environmental 
monitoring data. The Surry Nuclear Power Plant (Units 1 and 2) 
was chosen for study because of the facility's relatively continuous 
operating history and the availability of environmental data adequate 
for analysis. Preoperational and operational fish monitoring data 
were used to assess the validity of the FES prediction that fish 
would congregate in the thermal plume during winter months and 
would avoid the plume during summer months. Analysis of monitor- 
ing data showed that fish catch per unit effort (CPE) was generally 
high in the thermal plume during winter months; however, the 
highest fish catches occurred in the plume during the summer. 
Possible explanations for differences between the prediction 
and results observed in analysis of monitoring data are discussed, and 
general recommendations are outlined for improving impact assess- 
ment predictions. 


53015 (DP-MS—76-80) Strain specificity of 
immunofl i 


hydro- 
phila: an juorescence b C.B.; T.C. 
(Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.; Wake Forest Univ., Winston-Salem, N.C. (USA)). 1977. 
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Comune as = 76-C-09-0001. 8p. (CONF-770511—2). Dep. NTIS, PC 

Prom Mihi for American Society for Microbiolo 
oT. Orleans, Louisiana, United States of America (USA) (8 

Fluorescent antibodies prepared to Aeromonas hydrophila 
were species specific when compared to seven other Aeromonas spp. 
obtained from the American Type Culture Collection (ATCC). The 
A. —— were isolated from water, largemouth bass, and 
alligators from a warm monimictic lake thermally altered by produc- 
tion reactor effluents. Over 200 isolates from water, bass, alligators, 
and human samples were characterized serologically, biochemically, 
and for dru rug sensitivity. The isolates were then grouped. The 
specificity of the antibodies was used to establish a relationship 
between the infective agents of the largemouth bass and the alliga- 
tors when compared to those found in water. 


53016 (NTIS/PS—77/0184) Thermal pollution. I. Control tech- 
niques and general studies (a bibliography with abstracts). Report for 
1964—Mar 77. Lehmann, E.J. (National Technical Information Ser- 
vice, Springfield, Va. (USA)). Apr 1977. 163p. PC NO1/MF NOI. 
upersedes NTIS/PS—76/0127, and NTIS/PS—75/218. 

Reports concerned with control techniques for heated ef- 
fluents from power and industrial plants are cited. Also included are 
studies on general thermal pollution problems and their abatement. 
Many reports on the remote sensing of thermal effluents are also 
cited. (This updated bibliography contains 158 abstracts, 42 of which 
are new entries to the previous edition.) The control of thermal 
pollution by using the waste heat for constructive purposes is 
covered in NTIS/PS-76-276, Waste Heat Utilization. 


53017 (NTIS/PS—77/0186) Thermal pollution. III. Hydrology 
and hydrodynamics (a bibliography with abstracts). Report for 1964— 
Mar 77. Lehmann, E.J. (National Technical Information Service, 
i be (USA)). dh 1977. 205p. PC NO1/MF N01. 

yt perms es NTIS/PS—76/0130, and NTIS/PS—75/220. 

All aspects of the hydrology and hydrodynamics of heated 
effluents are covered in the bibliography, including mixing, diffusion, 
modeling, heat transfer, and flow. (This updated bibliography con- 
— ~ abstracts, 25 of which are new entries to the previous 

ition. 


53018 (PB—261886) Physical and biological effects of thermal 
discharges at La Cygne Lake. Volume I: project report. Project 
completion report Jul 72—Jun 75. WillHite, G.P.; Cross, F.B.; 
O’Brien, W.J.; Yu, Y.S.; Wagner, J. (Kansas Water Resources Re- 
search Inst., Manhattan (USA)). Jul 1976. Contract DI-14-31-0001- 
3889. 173p. (Contrib—174-Vol-1). NTIS, PC A08/MF AO1. 

See also Volume 2, PB—261887. 

An interdisciplinary study was conducted at La Cygne Lake 
(1052 ha) in eastern Kansas in order to determine the physical and 
biological effects of thermal discharges from an 840 MW power 
plant. Results cover three years of study, including periods before 
and after plant start-up. Results cover three years of study, including 
periods before and after plant start-up. Power generation was inter- 
mittent during the study. Temperature distribution and circulation 
patterns were controlled by interactions of wind stress on the surface 
of the water and the morphometry of the lake. Available predictive 
models were evaluated. Seasonal variations of temperature prior to 
power plant operation were predicted satisfactorily. Accurate pre- 
diction of temperature distribution caused by thermal discharge into 
the lake was not possible with available models. No detrimental 
biological effects were observed. Application of La Cygne results to 
other reservoirs is discussed. 


53019 (PB—261887) Physical and biological effects of thermal 
discharges at La Cygne Lake. Volume II: procedures and selected field 
data. Project completion report Jul 72—Jun 75. Willhite, G.P.; Cross, 
F.B.; O’Brien, W.J.; Yu, Y.S.; Wagner, J. (Kansas Water Resources 
Research Inst., Manhattan (USA)). Jul 1976. Contract DI-14-31- 
— 176p. (CONTRIB—174(Vol.2)). NTIS, PC A09/MF 
AOl. 

See also Volume 1, PB-261886. 

Selected tabular and graphical information are presented on: 
Climatological and Hydrological Data; Water Quality; Wave and 
Drogue Track Studies; Temperature Surveys; Plankton Data; Fish; 
and tioned Programs for One-Dimensional Heat Transfer 
Models 


53020 (PB—262218) Calibration of a thermal enrichment model 
for shallow, barricaded estuaries. Final report. Carder, K.L.; Palmer, 
S.L.; Rodgers, B.A.; Behrens, P.J. (University of South Florida, St. 
Petersburg (USA). Dept. of Marine Science). Sep 1976. 68p. NTIS, 
PC A04/MF AO1. 

A new, semi-implicit, numerical model of thermal dispersion 
has been developed. It has been linked to an explicit, tidally driven 
hydraulics model of a barricaded estuary on the west coast of 
Florida. The model has been used to predict the distribution of 
temperature resulting from a seawater-cooled power generation fa- 
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cility near Crystal River, Florida. Manning numbers and diffusion 
coefficients have been determined for the modeled basin and verified 
by comparing characteristics of the calculated plume to those of the 
actual plume. Input variables included tidal height, th re plant load, 
solar irradiance, air temperature, humidity, pressure, and er Some 
and direction. After five days of simulation for the period 6/15/75 to 
6/19/75, the calculated plume area was within 15% of the measured 
acreage, and the calculated mean plume temperature differed from 
the measured value by only 0.05C. 


53021 oe Distribution and feeding of va ae 

(‘Lepomis gibbosus’) and black crappie (‘Pomoxis 

power plant cooling lake. Kromrey, G. (Wisconsin Univ. M Madisoe 
SA). Lab. of Limnology). May 1976. Contract DI-14-31-0001- 

6052. 43p. NTIS, PC A03/MF AOl1. 

Thesis. 

The distribution, feeding, movements, and condition of pump- 
kinseeds (Lepomis gibbosus) and black crappie (Pomoxis nigromacu- 
latus) along the horizontal thermal gradient of Lake Columbia were 
examined during the autumn of 1975. Distribution and condition data 
were obtained by capturing fish with fyke nets stratified by tempera- 
ture. Fish feeding habits were determined by stomach pole analy- 
sis. Evidence of fish movement was sought by comparing known 
macroinvertebrate and zooplankton distributions to fish stomach 
analysis. Results indicate that the fish were not aggregating at their 
preferred temperature. 


(PB—262220) Distribution of pelagic zooplankton within a 
thermal gradient in Lake Columbia, a cooling lake near Portage, 
Wisconsin. Villwock, R.M. (Wisconsin Univ., Madison (USA). Lab. 
of wo May 1976. Contract DI- 14-34-0001-6052. 49p. NTIS, 
PC A03, 

Thesis. 

Zooplankton samples showed that pelagic zooplankton were 
non-randomly distributed in both the vertical and horizontal planes 
of Lake Columbia, Wisconsin. In this report these distributions as a 
function of temperature within a thermal gradient are described. 
Lake Columbia is an artificial, 194 hectare (480 acre), U-shaped 
cooling lake whose waters undergo a 10 to 15 degree centigrade 
temperature increase when pumped as coolant through a 527 
megawatt fossil fuel power plant. A comparison of seasonal abun- 
dance data for zooplankton species of Lake Columbia with the same 
species of Lake Wingra, a suitable reference lake also in southern 
Wisconsin, indicated that the Lake Columbia zooplankton seasonal 
abundance was altered by the thermal environment. 


§3023 (PB—264191) The effect of water temperature on ecologi- 
cal processes in a reservoir receiving heated water. Completion report. 
Busacker, G.P.; Chen, T.H.; Esterly, C.W.; King, R.G.; Knox, R.F. 
(Missouri Univ., Columbia (USA)). a a 1977. Contract DI-14-31- 
0001- a 12p. “aa PC A02/MF 
epared cooperation with " Missouri Univ.-Columbia. 
School or Fe Rostee, Fisheries and Wildlife. 
Six studies were conducted on a 4,500-acre reservoir that 
receives heated water from a 475,000 kw power plant. The limnolo- 
gical and periphyton study indicated that the reservoir was light 
fimited and of low productivity. The effect of the thermal effluent on 
zooplankton and benthos was negligible. Growth rates of large- 
mouth bass and white crappie were + gy influenced more by 
turbidity and available forage fishes than by the thermal effluent. 
The effluent did attract and concentrate fishes during winter. Chan- 
nel catfish were successfully cultured in Aeros | cages in the heated 
water. The water was too cool for during winter. The 
effluent had a subleathal effect on ion composition of tissues and 
normal development of the gonads in the white crappie. These 
studies indicate that the thermal effluent had a minimal impact on the 
ecological processes within the reservoir. 


53024 (PB—264819) Ice growth in Duluth-Superior harbor. 
Oman, G.; Smith, D.; Sydor, M. (Minnesota pa _ (USA). 
Dept. of Physics). 1976. 22p. NTIS, PC A02/MF A\ 

Terms entering the heat budget balance rt the Duluth- 
Superior Harbor were obtained from measurements and weather 
data. It was found that the ice growth follows the net radiation in 
the harbor with the exception of the high turbulence areas in 
combination with thermal effluents where the heat transport in 
water becomes t and gives rise to large sections of the 
harbor showing 20-50% decrease in ice thickness depending on the 
flow velocities and the proximity of effluent sources. The 
dence of ice growth on the albedo and the turbulent heat transport 
was considered to determine the influence of te and thermal 

llution on the heat budget. The variations in these terms account 
for most of the differences in ice thickness observed in the harbor. 
LANDSAT data was used for determination of the relative distribu- 
tion in albedo, while the turbulent flux was obtained from tempera- 
ture distribution measurements and water flow rates which were 
calculated from a numerical model. 
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53025 (PB—264835) The effect of a thermal effluent on the 
benthos of Thomas Hill Reservoir, Missouri. Master's thesis. Esterly, 
C.W. (Missouri Univ., Columbia (USA). School of Forestry, Fisher- 
ies and Wildlife). May 1975. Contract DI-14-0001-3296. 88p. NTIS, 
PC A0S5/MF AOl1. 

Numerical abundance, biomass, and species diversity of 
benthos were compared between two arms of a reservoir; the 
Hotwater Arm was thermally loaded while the Control Arm was 
under ambient temperature. Maximum surface temperature was 37C 
while bottom muds varied between 8-29C. Current drifted benthos 
and deposited them at the mouth of the Hotwater Arm, beneath the 
influence of the heated water. Heated water had no apparent delete- 
rious effects on the benthos. 


53026 Model study of striped bass population dynamics. Englert, 

T.L.; Lawler, J.P.; Aydin, F.N.; Vachtsevanos, G. (Lawler, Matusky 

and Skelly Engineers, Tappan, NY). pp 137-150 of In Estuarine 

eg Volume I. Uses, stresses, and — to the estuary. 
iley, M. (ed.). New York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

Present and planned operation of electric power generating 
stations along the Hudson River may have an impact on the Atlantic 
striped bass population due to the use of river water in once-through 
cooling systems at the plants. Withdrawal of river water for cooling 
purposes can have two principal effects on the young-of-the-year 
striped bass spawned in the Hudson: E; larvae and early juvenile 
fish may be entrained in the water which is circulated through the 
plant's cooling system and returned to the river; later juvenile fish 
may be impinged on the debris screens at the plant intakes. Popula- 
tion models of the Hudson River striped bass are useful in making 
predictions of the impact of entrainment and impingement at the 
power plants. In the model study presented here, results from a 
detailed simulation of the young-of-the-year popuiation are input to a 
model of the adult bass apaiaian in order to predict short- and 
long-range impacts on the population. The young-of-the-year model 
traces development of the early life stages of the bass from eggs 
through the larvae and juvenile stages. Egg production rates calcu- 
lated from field data are used to initialize the population model. The 
temporal, spatial and age distributions of the early life stages are 
simulated to equations which include the effects of hatching period, 
natural mortality, plant withdrawal rates and the convective and 
dispersive effects of the Hudson’s hydrodynamics. The hydrodyna- 
mic simulation is intra-tidal or real-time. The spatial distribution of 
the organisms is calculated at twenty-nine longitudinal grid points in 
both the upper and lower layers of the river. Comparisons of model 
—_ and field data provide a measure of the verification of the 
model. 


53027 Effect of heated waters on biocenosis of the moderately 
polluted Narew River: ph conditions. Dojlido, J.R. 
(Inst. of Meteorology and Water Economics, Warsaw). Pol. Arch. 
Hydrobiol.; 23: No. 4, 487-497(1976). 

The effect of heated water discharge from the 680 MW 
wer plant on the quality of water in the moderately polluted 
arew River was under investigation. Utilization of the river water 

for the cooling system requirements ranged up to 40 per cent of the 
riverflow. The rise of temperature of the river water (1.5 km 
downstream of the power plant) ranged up to 2°C. The maximum 
temperature of the river water was 28.5°C. The heated waters did 
not cause any negative changes in the quality of water. Only a slight 
decrease in the concentration of dissolved oxygen and BOD, was 
observed as well as, a slight increase in the concentration of nitrites. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 52033 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 52855, 52856, 52857, 52858, 52859 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 50667, 51332, 51338, 51974, 
51975, 51978, 51982, 51984, 52037, 52052, 52081 


53028 (PB—264705) A social and economic impact study of 
offshore petroleum and natural gas development in Alaska. Phase I. 


ERA VOL. 2, NO. 21 


Final report. (Mathematical Sciences Northwest, Inc., Bellevue, 
Wash. (USA)). 15 Oct 1976. Contract DI-08550-CT6-46. 427p. 
(MSNW/HRPI—76-274). NTIS, PC Al7/MF AOl1. ; 

Prepared in cooperation with Human Resources Planning 
Inst., Seattle, Wash. See also PB-264 706. 

This report centers around the modeling of Alaska’s econom- 
ic experience with hydrocarbon development in the Kenai-Cook 
Inlet region. It examines the linkages between the petroleum sector 
and the rest of the Alaskan economy. 


53029 (PB—264706) A social and economic impact study of 
offshore petroleum and natural gas development in Alaska. Phase II. 
Final report. (Mathematical Sciences Northwest, Inc., Bellevue, 
Wash. (USA)). 15 Oct 1976. Contract DI-08550-CT5-46. 391p. 
(MSNW/AC—76-2074). NTIS, PC A17/MF AO1. . 

Prepared in cooperation with Human Resources Planning 
Inst., Seattle, Wash., and Alaska Consultants, Inc., Anchorage. See 
also PB-264 705. y 

The major effort in the second phase of the study is the 
application of the modeling techniques used in Phase I to areas that 
have the potential for future hydrocarbon development and the 
projection of the nature and range of socio-economic impacts that 
could take place. The sites selected are located in regions that have 
been identified as having potentially large OCS hydrocarbon re- 
serves. 


53030 New role of mining in our survival. Atkinson, T. Erzme- 
tall; 29: No. 12, 539-542(Dec 1976). 

From GDMB general meeting; The Hague, Netherlands (24 
Sep 1976). —* 

3 figs.; 17 refs. ? 

The age of conflict in which we live brings about major 
changes from which some gain and some lose. To survive we must 
be able to manage this conflict. One of the current problems of the 
European democratic system is the failure to effectively plan in the 
long term. Due to the long lead times for exploration and mine 
development raw materials are in short supply during boom times 
while there is oversupply during depressions. The mining industry 
has a new role in our survival; first it must develop new methods to 
further economics in mining operations and secondly to become 
involved in community affairs and alert public and politicians to the 
grave situation ahead. 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 51311, 51974, 51975, 51977, 
51988, 52033, 52037, 52872 


53031 (NUREG—0204) Alternative financing methods. 

ing regulatory effectiveness in Federal/State siting actions. Evans, 
D.J. (Nuclear Regulatory Commission, Washington, D.C. (USA). 
= of State Programs). Mar 1977. 32p. Dep. NTIS, PC A03/MF 
AOl. 

This nation has experienced repeated energy crises during the 
past decade but, in spite of the announcement of grandiose national 
sory still does not have an integrated national energy policy. The 

ic elements of such a policy in simplified form are: development 
of a common data base; a national fuels policy; electrical need 
determination (other fuel need determination); plant site and trans- 
mission corridor locations; site approval; construction supervision 
and management of secon environmental costs; and continuing 
environmental monitoring of operating plants. The financing of 
energy planning depends on the assignment of lead responsibility for 
each element of energy policy making and the intergovernmental 
relationships involved. Several financial sources are required includ- 
ing Federal general appropriations, state general funds, and applicant 
fees. The ied basic financing, however, would flow from 
a Federal Energy Tax (F.E.T.) coupled with tax credit provisions 
for state efforts. 


53032 Effects of the conditions imposed by the environment and 

by utilities on the design of process engineering plant. Bernecker, G. 

Wasser, Luft Betr.; 20: No. 9, 489-493(Sep 1976). (In German). 
7 figs.; 1 tab.; 2 refs. 

‘ Conditions ot piece and — have a great influence 
on the investment Operation costs of process engineering plants. 
If these conditions are taken into consideration in a a pro- 
cess engineering, the considerable amount of time spent in planning 
subsequent ifications could be saved. This publication ee the 
seminar held with the topic ‘planning and construction of process 
engineering systems’ by the VDI-Bildungswerk shows how to facili- 
tate problems of waste products already ‘in statu nascendi’. The 
second part which will be published in the next edition will summa- 
rize the possibilities and the determining restrictions in the use of the 
available media for heating and cooling. Both essays are extended 
presentations of a chapter from a book in preparation by the VDI 
with the same title as the seminar. 
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BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 52855, 52856, 52856, 52857, 
52858, 52859 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 52951 


53033 (RLO—2229-T3-4) Industrial development in Alaska and 
its effects on the nutritional and physiological status of arctic animals. 
Technical progress report, July 1975—June 1976. Luick, J.R. (Alaska 
Univ., Fairbanks (USA). Inst. of Arctic Biology). 12 Apr 1976. 
Contract EY-76-S-06-2229. 66p. Dep. NTIS, PC A04/MF AOI. 

The research goals of this project were revised substantially 
in early 1975, from studies on mechanisms on adaptation to environ- 
mental and nutritional stresses to studies on the effects of industrial 
development in Alaska on the nutritional and physiological status of 
arctic animals. The full scale research effort needed to attain these 
goals required that we devote considerable time during the past 
contract year to improving our facilities, purchasing and installing 
new equipment, and in increasing our herd of experimental reindeer. 
Results are reported on the effects of nutritional and environmental 
factors that influence the accumulation and metabolism of radioce- 
sium. This phase of the overall program is actually a continuation of 
our previous work and therefore did not require a greatly revised 
protocol or inceased numbers of experimental reindeer. In contrast, 
studies on the effects of environmental and nutritional stresses on the 
performance of arctic animals, i.e. the overall objective of the 
revised project, meant considerable "re-tooling”, and therefore the 
studies described in Section II.A-B are just now becoming fully 
activated. Further the plant/animal interaction studies to be con- 
ducted at specific sites along the trans-Alaska pipeline corridor have 
been delayed somewhat by the absence of the Project Leader. 
Section V lists a number of new research activities with reindeer and 
caribou that are being conducted on behalf of other state and federal 
agencies. These activities ae integrated into an overall research 
program with reindeer and caribou and thereby help share the 
financial burden of the individual projects. 


53034 Survival of wood duck and mallard broods in north-central 
Minnesota. Ball, I.J. (Univ. of Minnesota, St. Paul); Gilmer, D.S.; 
Cowardin, L.M.; Riechmann, J.H. J. Wildl. Manage.; 39: No. 4, 776- 
780(1975). 

Duckling survival in wood duck (Aix sponsa) and mallard 
(Anas platyrhynchos) broods was estimated from data obtained from 
71 radio-marked brood hens on a study area in north-central Minne- 
sota. Radio-marked hens produced 30 broods during the study, and 
41 hens already leading broods were captured and radio-marked. 
Production estimates based on brood size counts were inflated by 
about 38 percent for wood ducks and 30 percent for mallards if total- 
brood losses were not taken into account. Mortality during the first 2 
weeks of life was most severe, accounting for 86 percent of total 
recorded mortality in wood ducks and 70 percent in mallards. 
Rearing success was about 41 percent for wood ducks and 44 
percent for mallards. Duckling survival was negatively correlated 
with distance of overland travel by young broods. Wood ducks had 
a shorter hen-brood bond than mallards, and presence of the hen 
———— to affect duckling survival less in wood duck broods than 
in mallards. 


53035 Temporal patterns of spring space use by ruffed grouse. 
Archibald, H.L. (Univ. of Minnesota, St. Paul). J. Wildl. Manage.; 
39: No. 3, 472-481(1975). 

During spring 1970, locations of 10 male and 3 female ruffed 
grouse (Bonasa umbellus) were determined with an automatic radio- 
a ae on the Cedar Creek Natural History Area in east- 
central Minnesota. Mean weekly range size of drumming adult males 
was significantly greater than that of drumming juvenile males. An 
inverse relationship was found between mean weekly range size of 
males and their level of drumming activity. Mean range size of 
females increased in an approximately linear manner during the six 
weeks prior to incubation but became much smaller (ca. 2 ha) during 
incubation. Cumulative ranges of drumming males were more fixed 
in space than, and approximately half as large as, those of females. 
Male ranges became more fixed in space after the onset of the 
drumming season. Cumulative ranges of drumming males contained 
centrally located core areas (anti x = 2.26 ha) of intensive use and 
consistent occupancy over time. Habitat quality and neighboring 
males are probably the two major factors influencing spring space 
use of drumming males. 


53036 Analysis of 1974 striped bass spawning success in the 
Potomac estuary. Polgar, T.T. (Martin Marietta Corp., Baltimore); 
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Mihursky, J.A.; Ulanowicz, R.E.; Morgan, R.P. II; Wilson, J.S. pp 
151-165 of In Estuarine processes. Volume I. Uses, stresses, and 
adaptation to the estuary. Wiley, M. (ed.). New York; Academic 
Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

The Potomac River Fisheries Program is concerned with the 
long-term effects of power plant ichthyoplankton entrainment on 
striped bass (Morone saxatilis) recruitment. Since striped bass popu- 
lation fluctuations are determined strongly by environmental condi- 
tions during spawning and early development, assessment of power 
plant-induced ichthyoplankton mortalities must consider the mecha- 
nisms controlling spawning success. Ichthyoplankton distributions 
for 1974, spawning population abundance and fecundity, and envi- 
ronmental conditions were considered for analysis. Loss of the early 
part of the spawn (including the peak) accounted for the hi 
mortalities among ichthyoplankton. This was due to the proximity of 
these distributions to the salt wedge where transport into regions 
unfavorable to survival seems to have occurred. The later, successful 
portion of the spawn occurred further upstream, in fresh tidal 
portions of the river. The sequence of events leading to an assess- 
ment of factors affecting ichthyoplankton survival are evaluated. 
Due to high early mortalities in ichthyoplankton, 1974 spawning 
success was low, and a poor yearclass is projected. 


53037 Use of innate tags to segregate spawning stocks of 

bass (Morone saxatilis), Grove, T.L. (Texas Instruments Inc., Bu- 
chanan, NY); Berggren, T.J.; Powers, D.A. pp 166-176 of In Estuar- 
ine processes. Volume I. Uses, stresses, and adaptation to the estu- 
ary. Wiley, M. (ed.). New York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

The striped bass (Morone saxatilis) is an anadromous fish that 
makes extensive migrations along the Atlantic coast and utilizes the 
Atlantic coastal estuaries as eats yb nursery areas. Industrial 
usage of the estuaries, commercial fishing pressure and increased 
recreational use of the fishery have stimulated interest in the relative 
contribution of striped bass spawning stocks from various estuaries. 
Studies have been performed to assess the feasibility of using meris- 
tic, morphometric and biochemical characters as innate tags to 
segregate striped bass from various spawning populations. Represen- 


tative samples of the Sa ulations of the Roanoke River, 
y 


four tributaries of Chesapeake ‘otomac, Rappahannock, Chop- 
tank and Elk Rivers), and the Hudson River were collected. Data 
were collected from each fish on up to forty-two meristic and 
morphometric characters, forty-five protein characters and twenty- 
eight enzyme systems involving fifty-two genetic loci. Linear and 
quadratic discriminant function analyses were employed to evaluate 
the discriminative power of the meristic and morphometric charac- 
ters. Biochemical characters were evaluated using univariate tech- 
niques. 


53038 Population dynamics and ecological energetics of a pulsed 
zooplankton predator, the ctenophore minemiopsis leidyi. Kremer, P. 
(Univ. of Rhode Island, Kingston). pp 197-215 of In Estuarine 
ag Volume I. Uses, stresses, adaptation to the estuary. 
iley, M. (ed.). New York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

The seasonal cycle of abundance of the ctenophore Mnemiop- 
sis leidyi in Narraganaett Bay, Rhode Island, is characterized by a 
dramatic biomass increase of several orders of magnitude reaching a 
peak of 15 to 60 g wet weight/m’ in the late summer, followed by a 
rapid autumn decline. To investigate the important controlling 
mechanisms of this annual pattern, results of studies of fecundity, 
feeding and metabolism of M. leidyi were synthesized in formulating 
computer simulation models of individual and population biomass. 
Model predictions were com to observations of individual 
growth and estimates of the field population biomass. In the early 
summer, when the smaller zooplankton are abundant, the ctenophore 
growth and reproductive rates seem to be sufficient to account for 
the tremendous observed biomass increase. In the late summer the 
zooplankton prey becomes depleted, individual ctenophore growth 
and fecundity depressed, and the ctenophore population ceases to 
grow. These features are reflected well in the simulation models, but 
without including predation on the ctenophores, the autumn decline 
is not adequately represented. In nature, metabolic demands com- 
bined with predation and flushing, probably decrease the standing 
stock of ctenophores in the fall, and cold winter temperatures along 
with low food availability postpone growth of the population until 
the following summer. 


53039 Crustacean larval behavior as an indicator of sublethal 
effects of an insect juvenile hormone mimic. Forward, R.B. Jr.; 
Costlow, J.D. Jr. (Duke Univ. Marine Lab., Beaufort, NC). pp 279- 
289 of In Estuarine processes. Volume I. Uses, stresses, and adapta- 
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aor o the estuary. Wiley, M. (ed.). New York; Academic Press 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

Both swimming speed and phototaxis by larvae of the crab 
Rhithropanopeus harrisii were monitored upon exposure to the 
insect juvenile hormone mimic MON-0585 in order to determine 
their tial as behavioral indicators of sublethal effects. Under the 
experimental rearing conditions (25°C and 25°/o) concentrations 
above 1.0 ppm caused reduced developmental survivorship. At all 
zoeal stages (I-IV) neither swimming speeds nor phototaxis for the 
aceetone control treated larvae differed from those for untreated 
larvae. The lowest concentrations at which a 24-hour exposure to 
MON-0585 caused swimming speeds to be significantly greater than 
those for the acetone controls were 0.1 for stage I, 0.5 ppm for 
stages II and III and 1.0 for ppM stage IV. Continuous exposure to 
0.1 ppm and lower concentrations caused significantly faster swim- 
ming only at 0.1 ppm in stage II; stages III and IV were normal. The 
lowest concentrations that caused altered phototaxis after a 24 hr. 
exposure were 0.5 ppm for stages I and IV and 0.1 ppm te II 
and III. Upon continuous exposure, altered phototaxis occ me 
at 0.1 ppm for stage II; stages III and IV were normal. Thus, bo 
swimming speed and phototaxis are altered by MON-0585 at suble- 
thal concentrations. Stage II zoea appear to be most sensitive, and 
a ng below 0.1 ppm have no effect upon the measured 

viors. 


Reproduction by Uta (reptilia, lacertilia, 
iguanidae) in southern Nevada. Medica, P.A.; Turner, F.B. (Univ. of 
California, Los Angeles). J. Herpetol.; 10: No. 2, 123-128(1976). 

Monthly mean clutch sizes of Uta stansburiana in southern 
Nevada were measured over a 10-year period. Overall mean clutch 
sizes of female Uta <12 months of age were 4.40 (March-April), 
3.80 (May), 3.04 (June), and 2.65 (July). Overall means of yearling 
females (<12 months of age) were about 82-90% of those of older 
females between April and June. Reproduction by Uta in 1973 
surpassed that observed in any of nine previous years. The mean size 
of the first clutch laid by older females was 5.35, and some females 
deposited up to eight eggs. The minimum number of clutches laid 
was four and the maximum seven. The net reproductive rate (Ro) 
co for 1973 was 2.34, exceeding an earlier estimate for 1966 


53041 Genetic predisposition and stress-induced hypertension. 
Friedman, R.; Iwai, J. (Brookhaven National Lab., Upton, NY). 
Science; 193: 161-162(9 Jul 1976). 

When chronically — to an approach-avoidance conflict, 
rats with a genetic susceptibility to hypertension showed persistent 
elevations in systolic blood pressure, but rats with a ic resis- 
— to bay Apt ee a not. Hence, phychic stress is selectively 

icacious in producing hypertensive effects depending on genetic 
predisposition of the Sead . 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 52580, 52612, 53061, 53074, 
53078, 53079, 53085, 53142, 53147, 53151, 53153, 53167, 53170 


53042 (CONF-761234—2) Biosynthesis with deuterated microor- 
ganisms. Crespi, H.L. (Argonne National Lab., Ill. (USA)). 1976. 
Contract W-31-109-ENG-38. 25p. Dep. NTIS, PC A02/MF AOI. 

From International symposium on biological lication of 
stable isotopes; Leipzig, German, Federal Republic of (F.R. Ger- 
many) (6 Dec 1976). 

teins, nucleic acids, pigments, carbohydrates, ribosomes, 

chromatin, and membranes can be extracted from deuterated micro- 
organisms. These deuterated materials extend the power of tech- 
niques such as nuclear magnetic and electron spin resonance spec- 
troscopy, neutron scattering, and infrared and Raman spectroscopy. 
Methods of culturing deuterated organisms are discussed with 
regard to water in biosynthesis and deuteration with organic sub- 
strates. Some of the organisms used were the bacteria Escherichia 
coli, R irillum rubrum, and Halobacterium halobium, and the 
algae Synecliococcus and Scenedesmus. (HLW) 
53043 (COO—2217-21) Investigation of molecular mechanisms 
in photodynamic action and radiobiology with nanosecond flash photo- 
lysis and pulse radiolysis. Progress report, July 1, 
30, 1977. Grossweiner, L.I. (Illinois Inst. of Tech., Chi 'SA)). 
~~ 1977. Contract EY-76-C-02-2217. 72p. Dep. NTIS, PC A04/MF 

Laser flash photolysis investigations on aromatic amino acids 
pag anes coe ——s ic electron ejection 
is major initial act, leading to e~ and the corresponding 
aromatic radicals, followed by back eh limited by available 
e~/sub aq/ scavengers. Results with ribonuclease A, lysozyme and 
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carboxypeptidase A have led to information about the relationship of 
the photoionization efficiency of aromatic residues to the microen- 
vironment. Measurements on the decay kinetics of photoelectrons 
have shown that the lifetimes and their dependence on scavenger 
concentrations and dose are inconsistent with homogeneous reac- 
tions. A new theory is proposed in which the photoelectron diffuses 
through the medium as a quasi-free particle, where original pair- 
recombination competes with scavenging and pair-pair interactions. 
This theory is in good agreement with laser flash photolysis studies 
on I-, FE(CN)s*, tryptophan and tyrosine and consistent with 
earlier photochemical scavenging measurements. The general analy- 
sis of radition sensitivity has been extended to suspensions of large 
biological targets, such as vesicles, viruses and cells, particularly 
where the radical diffusion length is smaller than or comparable to 
the collision radius. The development is exemplified with new work 
on inactivation of T7 bacteriophag by 25 MeV electrons and photo- 
dynamic inactivation of Saccharomyces cerevisiae. Detailed studies 
on yeast have shown that the sensitivity to singlet oxygen attack 
d ds on the temperature and the culture growth phase. Spin label 
ESR measurements indicate that he conditions of low photosensiti- 
vity parallel low membrane fluidity. 


53044 (SRO—644-14) Study of non-histone chromatin proteins 
with affinity for DNA. Progress report, July 1975—March 1977. 
Patel, G.L. (Georgia Univ., Athens (USA). t. of Zoology). Apr 
1977. Contract E'Y-76-S-09.0644. 8p. Dep. NTIS, PC A02/MF AOI. 

Pro, is reported on the following studies: use of sensitive 
nitrocellulose filter assay for studies on APNH (acidic proteins with 
nucleohistonic affinity) interaction with DNA in vitro; effect of 
APNH on the melting temperature of synthetic poly d(A-T); DNA- 
affinity chromatography of APNH; isolation of a subfraction of 
APNH that binds to the DNA matrix; and DNA unwinding function 
of nonhistone chromatin protein. (HLW) 


53045 (SRO—644-15) Study of non-histone chromatin proteins 
with affinity for DNA. March 1973—March 1977. 


report, 

Patel, G.L. (Georgia Univ., Athens (USA). Dept. of Zoology). Apr 
-0644. 6p. Dep. NTIS, PC A02/MF AOl. 

Progress is reported on the following studies: fractionation of 
APNH (chromatin proteins) by DNA-affinity chromatography; ni- 
trocellulose filter assay; ability of chromatin proteins to facilitate 
helix-coil transition of DNA; physico-chemical properties of APNH; 
phosphorylation and metabolism of unwinding iw and produc- 


1977. Contract EY-76-S-09 


tion of antibodies against chromatin proteins. (H 


53046 Sources of piezoelectricity in tendon and bone. Williams, 
W.S. (Univ. of Illinois, Urbana). CRC Crit. Rev. Bioeng.; 95-118(Feb 
1974). 


The concept of piezoelectricity, or the generation of electrical 
signals in tissues when subjected to mechanical stress, is discussed 
and studies on stress-induced electrical effects in tendon and bone 
are reviewed. Studies on piezoelectric response of tendon and bone 
are reviewed with regard to the following: compression experiments; 
bending experiments; stress-gradient effects; pyroelectric nature of 
tendon A bone; and streaming potential. Pro sources of 
piezoelectricity in tendon and bone are evaluated. (HLW) 


53047 Calcium and magnesium ATPases of the spectrin fraction 
of human erythrocytes. Kirkpatrick, F.H.; Woods, G.M.; La Celle, 
P.L.; Weed, R.I. (Univ. of re NY). J. Supramol. Struct.; 3: 
415-425(1975). 

Using a rapid method of preparation, spectrin has been isolat- 
ed from human erythrocytes and its ATPase activity investigated. 
The ATPase activity with calcium has two distinct components, one 
with optimal activity when calcium and ATP are of equal concentra- 
tion (low-Ca-ATPase) and another which is activated above 1 mM 
CaCl, and is maximal at 100 mM CaCl. There is also a Mg-ATPase 
with maximal activity at 10 mM MgCl. The high-Ca-ATPase of 
spectrin, but not the low-Ca-ATPase, is inhibited by ium, 
while the Mg-ATPase is inhibited by Ca in excess of ATP. None of 
these activities exhibits the calcium-stimulated magnesium-dependent 
activity characteristic of the red cell calcium pump. 


53048 Lipid and lipoprotein measurements in a normal adult 
American population. Lindgren, F.T. (Univ. of California, Berkeley); 
Adamson, G.L.; Jenson, L.C.; Wood, P.D. Lipids; 10: No. 12, 750- 
756(1975). 

From a parent population of 774, a subpopulation of 160 
normal adults ages 27 to 66 was randomly edna! , 20 from each 
decade and sex. A detailed comparison was made by analytic ultra- 
centrifugation and complete agarose gel electrophoresis on serum 
and the 1.006 g/ml top and bottom p tive ultracentrifuge 
li ein fractions. The latter was internally standardized y total 
lipid and plasma total cholesterol and triglyceride determinations 
giving normal reference lipoprotein values. The ing procedure 
allowed the identification and quantification of floating 8 and sink- 
- ee In the subpopulation, there were two of the former and 13 
° latter. For large scale clinical application of such quantitative 
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lipoprotein electrophoresis full automation of the microdensitometry 
and calculations will be required. 


53049 Thymosin-induced differentiation of murine thymocytes in 
allogeneic mixed lymphocyte cultures. Cohen, G.H.; Hooper, J.A.; 
Goldstein, A.L. (Univ. of Texas, Galveston). Ann. N.Y. Acad. Sci.; 
249: 125-144(28 Feb 1975). 

A modified purification procedure has been developed for 
bovine thymosin, and chemical characterization studies have been 
initiated. Amino acid analyses of acid hydrolysates reveal that thy- 
mosin fraction 8 contains approximately 108 residues of which half 
are aspartic and glutamic acid. The molecule contains one histidine, 
one cysteine, one tyrosine, and no tryptophan. Nucleotides are 
completely absent. From the composition and from electrophoretic 
studies using SDS-polyacrylamide gels, fraction 8 has an estimated 
molecular weight of 12,200. Preliminary studies suggest the presence 
of subunits. Partially purified thymosine (fraction 5) contains several 
heat-stable acidic proteins with molecular weights that range from 
1,200 to 14,000.“It is not yet known whether all of the biological 
activity ascribed to thymosin fraction 5 resides within a single 
molecular species (fraction 8) or whether multiple thymic factors 
must act in concert to endow the host with its normal complement 
of immunity. The low specific activity of thymosin fraction 8 in 
some of the bioassays could reflect the removal of one or more 
active components that must be present for full expression of biologi- 
cal activity. Other studies using a radioimmunoassay and a rosette 
bioassay indicate that thymosin is present in the blood of animals and 
man and that thymosin levels are altered in patients with known (or 
suspected) immunodeficiency disease and with age. 


53050 Role of the kidneys in thrombopoietin production. Mc- 
Donald, T.P. (Univ. of Tennessee Memorial Research Center, Knox- 
ville). Exp. Hematol.; 4: 27-31(1976). 

Extracts of plasma from normal rats, rats injected with rabbit 
anti-rat platelet serum (RARPS), nephrectomized rats and nephrec- 
tomized rats injected with RARPS were tested in thrombocytotic 
mice for the presence of thrombopoietin. Only fractions of plasma 
from unoperated rats that had been made thrombocytopenic by 
injection of RARPS gave positive results for thrombopoietin. The 
— suggest that the kidneys play a role in thrombopoietin pro- 

uction. 


53051 Quantitation of leukocyte chemiluminescence following 
phagocytosis: technical considerations using liquid scintillation spec- 
trometry. English, D.; Noujaim, A.A.; Horan, T.; McPherson, T.A. 
(Univ. of Alberta, Edmonton). pp 229-242 of In Liquid scintillation: 
science and technology. Noujaim, A.A.; Ediss, C.; Weibe, L.I. (eds.). 
New York; Academic Press, Inc. (1976). 

From International conference on liquid scintillation science 
and warms. Banff, Alberta, Canada (14 Jun 1976). 

See CONF-760640—. 


Electron excitation of oxygen molecules, with release of 
photons due to electron relaxation, is associated with leukocyte 
phagocytosis. These events are the result of formation of singlet 
oxygen and/or superoxide anion, and these, in turn, are unique 
intracellular microbicidal agents. Rate of photon emission can be 
monitored in a liquid scintillation counter operated at 25—27°C in 
the out-of-coincidence mode. Both phagocytic monocytes and poly- 
morphonuclear leukocytes isolated from human blood emitted pho- 
tons upon engulfment of opsonized zymosan, or yeast. Rate of 
photon emission was proportional to the concentration of phago- 
cytes present in the sample. Color quenching of photons was noted 
when contaminating erythrocytes were present in the sample. For 
this reason, a technique was developed to prepare highly purified 
preparations of mononuclear and polymorphonuclear leukocytes 
devoid of erythrocytes. Control studies indicated that chemilumines- 
cence was inhibited if Ca** and Mg* were absent from the test 
sample. iluminescence appears to be a simple method for 
determining phagocytosis and intracellular killing on the part of 
a ag monocytes and polymorphonuclear leukocytes present in 

uman blood. 


Use of liquid scintillation counters for chemiluminescence 
ys in biochemistry. Schram, E.; Demuylder, F.; De Rycker, J.; 
Roosens, H. (Vrije Universiteit Brussel, Belgium). pp 243-254 of In 
Liquid scintillation: science and technology. Noujaim, A.A.; Ediss, 
C.; Weibe, L.I. (eds.). New York; Academic Press, Inc. (1976). 
From International conference on liquid scintillation science 

and hors Banff, Alberta, Canada (14 Jun 1976). 

See F-760640—. 





In order to help interpreting the results obtained with com- 
mercial firefly luciferase preparations, their active components were 
assayed and the conversion of ATP studied with labelled nucleo- 
tides. A quenched scintillating solution containing tritium was used 
as a reference for photon counting. The use of scintillation counters 
for the assay and study of oxygenases and oxidases is discussed. 


53053 Reaction of ribulosebisphosphate carboxylase from Rhodo- 
spirillum rubrum with the potential affinity label 3-bromo-1,4-dihy- 
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droxy-2-butanone 1,4-bisphosphate. Schloss, J.V.; Hartman, F.C. 
(Univ. of Tennessee, Oak Ridge). Biochem. Biophys. Res. Commun.; 
75: No. 2, 320-328(21 Mar 1977). 

Under mild conditions, 3-bromo-1,4-dihydroxy-2-butanone 
1,4-bisphosphate rapidly and irreversibly inactivates 
ribulosebisphosphate carboxylase from Rhodospirillum rubrum. The 
substrate ribulosebisphosphate protects the enzyme against inactiva- 
tion. Incorporation of reagent has been titated by reduction of 
the modified carboxylase with [?HINaBE. Based on the difference 
in the levels of incorporation found in the inactivated enzyme as 
compared with the protected enzyme, loss of enzymic activity 
results from the modification of about 0.4 residue per catalyti 
subunit. Analyses of hydrolysates demonstrate that both cysteinyl 
and lysyl derivatives are present in the inactivated carboxylase; the 
protected sample contains about the same amount of modified cys- 
teine but little of the modified lysine. Thus, inactivation appears to 
correlate with derivatization of lysyl residues. 


53054 Direct measurement of dynamic spin-interconversion rates 
in the spin-equilibrium protein ferric myoglobin hydroxide. Dose, E.V. 
(Rice Univ., Houston, TX); Tweedle, M.F.; Wilson, L.J.; Sutin, N. J. 
Am. Chem. Soc.; 99: No. 11, 3886-3888(25 May 1977). 

Laser stimulated Raman temperature-jump kinetics were used 
to measure the spin-interconversion rates K; and k/sub -1/ for horse 
ferric myoglobin hydroxide. The role of the reported unusual elec- 
tronic structure for in vivo biological functions was considered 
especially with respect to the nature of its involvement in electron 
transfer/storage activity. It was observed that spin-interconversion 
rate constants greater than 107 S~! for this protein are among the 
(ODA measured for any six-coordinate spin-equilibrium compounds. 

A) 


53055 Specific cytosol-binding protein for 1,25-dihydroxyvitamin 
Ds; in rat intestine. Kream, B.E.; Yamada, S.; Schnoes, H.K.; 
DeLuca, H.F. (Univ. of Wisconsin, Madison). J. Biol. Chem.; 252: 
No. 13, 4501-4505(10 Jul 1977). 

Cytosol prepared from intestinal homogenates of vitamin Ds- 
deficient rats demonstrate a 3.2 S protein having high affinity and 
low capacity for 1,25-dihydroxyvitamin Ds. Appearance of the 
protein is dependent upon the presence of 0.3 M potassium chloride 
and dithiothreitol in the homogenization buffer. A 6S protein having 
greater affinity for 25-hydroxyvitamin Ds than 1,25-dihydroxyvita- 
min Ds is observed using all conditions and is increased by the 
addition of rat serum to cytosol. The 3.2S protein is neither a serum 
contaminant nor a component of the 6S protein and is probably not a 
constituent of tissues which are not responsive to vitamin Ds 


53056 Partial purification and characterization of a uracil DNA 
N-glycosidase from Bacillus subtilis. Cone, R.; Duncan, J.; Hamilton, 
L.; Friedberg, E.C. (Stanford Univ., CA). Biochemistry; 16: No. 14, 
3194-3201(12 Jul 1977). 

A uracil specific DNA N-glycosidase activity has been par- 
tially purified from crude extracts of Bacillus subtilis. The enzyme 
has a molecular weight of approximately 24,000 with no subunit 
structure. It has no requirement for any known cofactors but is 
inhibited in the presence of CO*, Fe**, or Zn**. The enzyme is 
specific for uracil in  single- and double-stranded 
deoxyribonucleopolymers and does not release free uracil from 
RNA or from poly(rU):poly(dA). In addition, neither Udr, (UMP, 
nor dUTP is recognized as substrate. The enzyme will attack small 
poly(dU) oligomers but the minimum size recognized as substrate is 
(pU),. This enzyme may have a role in the repair (by base excision) 
of uracil in DNA arising either by oo during DNA 
synthesis or by deamination of cytosine in DNA. 


TRACER TECHNIQUES 


53057 (LA—6854-PR) Development of a cell-analysis and sort- 
ing system applicable to tumor cell characterization and kinetic stud- 
ies. report, October 17, 1976—April 16, 1977. Salzman, 


ies. 

G.C.; Butler, M.T.; Horney, J.L.; Crissman, H.A.; Kissane, R.J.; 
Hoffman, R.A. (Los Alamos Scientific Lab., N.Mex. (USA)). Jun 
1977. Contract W-7405-ENG-36. 7p. Dep. NTIS, PC A02/MF AOl1. 


The development of both the potential sensing technique for 
cell volume analysis and advanced data processing software is re- 
ported. A study of the interaction between various fixatives and 
stains was completed and studies of tumor cell kinetics were contin- 
ued 


CYTOLOGY 
REFER ALSO TO CITATION(S) 52826, 53072, 53076, 53096 


53058 (BNL—22129) Progress in neutron studies of the E. coli 
ribosome. Moore, P.B.; er, J.A.; Engelman, D.M. (Yale Univ., 
New Haven, Conn. (USA); Brookhaven National Lab., Upton, N.Y. 
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(USA)). 1977. Contract EY-76-C-02-0016. 10p. (CONF-770330—1). 
Dep. S, PC A02/MF AO1. : 

From Conference on low angle neutron scattering; Grenoble, 
France (Mar 1977). 

rogress is reported on investigations on the structure of the 

E. coli ribosome by neutron scattering in solution. Topics discussed 
include: the theory of protein pair distance measurement and the use 
of the triangulation technique; the coliection of distance data on the 
30S ribsomal subunit; the interpretation of the data produced by such 
experiments; and studies on deuterium uptake into macromolecules 
in vivo. 
53059 (BNL—22260) Cathodolumi detailed under- 
standing may yield in situ distributions of individual molecular species 
at 100 A resolution or below. Hough, P.V.C. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 7p. 
(CONF- et Dep. NTIS, PC A02/MF AO1. 

From IITRI scanning electron microscopy symposium; Chi- 
cago, Illinois, United States of America (USA) (29 Mar 1977). 

Of the several fluorescences of biological molecules excited 
under the scanning electron microscope and studied by us previously 
only the fluorescence of polymer nucleic acid appears long-lived 
enough to be considered a genuinely high-resolution probe. Since 
then, however, additional long-lived fluorophors have been uncov- 
ered or constructed, one a label for fluorescent antibody of potential- 
ly wide applicability. We discuss the knowns and unknowns of 
electron-induced fluorescence and detail our search for significant 
fluorophors of adequate lifetime under the beam. We review our 
instrumentation and compare it to that recently described by Steyn, 
Giles and Holt. Our mirror may provide appreciably better light 
collection. Our liquid-helium cold stage is described briefly and the 
importance of ultra-high vacuum em ized. Preliminary results on 
vibrational structure in nucleic acid fluorescence at low temperature 
are presented. The potential utility of vibrational structure for sepa- 
rating single- and double-stranded nucleic acid and for localizing 
nascent DNA is noted. Ionic fluorescence, from rare-earth complex- 
es and as observed in a preparation of poly-L-lysine, is discussed 
briefly. We present evidence for few-hundred A resolution in a 
fluorescence micrograph of a chromosome and outline our program 
for attempting to reach the 20 A-or-so ultimate resolution set by the 
range of fluorophor excitation. 


53060 (BNL—22489) Regulation of nitrate assimilation in lower 
plants: a critique. Falkowski, P.G. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 14p. (CONF- 
770132—1). Dep. NTIS, PC A02/MF AOl1. 

From Symposium on nitro metabolism in plants; Lake Arrow- 
head, California, United States of America (USA) (31 Jan 1977). 

Nitrate assimilation requires the function and regulation of 
three processes, namely the uptake and translocation of nitrate from 
the environment into the cell, the reduction of the anion to ammoni- 
um via nitrate and nitrite reductases, and the incorporation of the 
reduced nitrogen into amino acid precursors. All three processes are 
anabolic and endothermic and, co: uently, must be thermodyna- 
mically coupled to catabolic and exothermic reactions. While most 
of the recent research on nitrate assimilation has focused on one or 
the other of these processes individually, less attention has been 
given to describing the energy sources required for their function 
and the regulation of the processes by thermodynamic coupling. 


53061 (CONF-770348—1) Possible role of the membrane poten- 
tial in serum-stimulated of amino acid in a diploid human 
fibroblast. Villereal, M.L.; Cook, J.S. (Tennessee Univ., Oak Ridge 
(USA). Graduate School of Biomedical Sciences; Oak Ridge Nation- 
al Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 23p. Dep. 
NTIS, PC A02/MF AO1. 

From Conference on molecular agen of membrane trans- 
ior Keystone, Colorado, United States of America (USA) (13 Mar 


(AIB), measured in normal growing and quiescent (serum-derived) 
HSWP cells (human diploid fi t), was found to be 2-fold 
higher (AIB/sub in//AIB/sub out/ = 20 to 25) under normal 
growing conditions. stimulation of quiescent cells increases 
their AIB concentrating capacity by ximately 70 percent 
within | hr. These observations suggest t the driving forces for 
AIB accumulation may be reversibly influenced by the serum con- 
centration of the growth medium. Addition of valinomycin (Val) to 
cells pre-equilibrated with AIB causes an enhanced accumulation of 
AIB, suggesting that the membrane potential can serve as a drivi 

force for AIB accumulation. After pre-equilibration with AIB in 
mM K’*, transition to 94 mM K* with Val results in a marked and 
rapid net loss of AIB. The effect of Val on the accumulation of AIB 
is greatest in quiescent cells, with the intracellular AIB concentra- 
tions reaching those seen in both Val-stimulated, normal cells and 
Val-stimulated, serum-stimulated cells. By adjusting [K*]o, in the 
presence of Val, the membrane potential of growing cells can be 
matched to that of quiescent cells or vice versa. The resultant AIB 
accumulating capacity is characteristic of the membrane potential 





’ The Na* -dependent accumulation of a-aminoisobutyric acid 
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rather than of the growth state. In summary, these data suggest that 
the accumulation of AIB in HSWP cells may be influenced by 
changes in membrane potential and that a serum-associated mem- 
brane hyperpolarization could be partly responsible for the increased 
capacity for AIB accumulation in serum-stimulated cells. 


53062 (LA-UR—77-659) Flow analysis and separation of exfoli- 
ated respiratory tract cells. Steinkamp, J.A.; Hansen, K.M.; Wilson, 
J.S.; Salzman, G.C. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1977. Contract W-7405-ENG-36. 27p. (CONF-770324—5). Dep. 
NTIS, PC A03/MF AO1. 

From 3. international conference on impulse cytophotometry; 
Vienna, Austria (30 Mar 1977). mas - 

This paper describes results of preliminary experiments de- 
signed to develop automated flow-analysis methods for determining 
damage to respiratory tract cells in humans exposed by inhalation of 
physical and chemical toxic agents, the specific goal being the 
determination of early atypical changes in exposed lung epithelium 
using the Syrian hamster as a model test system. Hamster respiratory 
cell samples composed of macrophages, leukocytes, ciliated colum- 
nar, and basal undifferentiated cells were obtained by lavaging the 
lungs with physiological saline. Cell samples stained with fluorescent 
dyes canis for various biochemical parameters were analyzed in 
liquid suspension as they flowed through a chamber intersecting a 
laser beam of exciting light. Sensors measured the fluorescence and 
light-scatter optical signals on a cell-by-cell basis. Cellular param- 
eters proportional to optical si (e.g., enzymatic esterase activity, 
cell size, DNA content, protein, nuclear and cytoplasmic diameter) 
were displayed as age distribution histograms. Cells were also 
separated electronically and identified microscopically. The basic 
operating features of the pn ges are presented, along with 
representative examples of results which illustrate initial character- 
ization of normal exfoliated respiratory tract cells. 


53063 (LBL—5624) Pulmonary adenoma of the mouse: a simple 
model of its growth based on electron y. Dole, S.R. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 
1977. Contract W-7405-ENG-48. 134p. Dep. NTIS, PC A07/MF 
AOl. 


Thesis. 

This study of the urethane induced pulmonary adenoma of 
the alveolar type 2 cell in strain A mice — the scanning electron 
microscope showed one of the presumably characteristic features of 
this tumor, the compression of the surrounding tissue, to be an 
artifact of the traditional fixation techniques. When the lung was 
fixed in the inflated state rather than being allowed to collapse the 
tumors showed no tendency to compress the surrounding tissue, but 
were of a clearly locally invasive character. Use of a cell model and 
examination of micrographs led to the conclusion that there are two 
mechanisms that can regulate the reproductive rate of these cells. 
One is some unknown process that keeps these cells in their normal 
sparse distribution. This is the mechanism the urethane exposure 
damages. The other is the cell contact mediated inhibition of growth 
that is normally dormant in these cells, but comes into play as the 
tumor becomes dense. Thus, this tumor is atypical of the solid 
tumors. 


53064 (UCRL—79560) Flow cytometry and sorting: principles, 
problems, and prospects. Van Dilla, M.A. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 2 Jun 1977. Contract W-- 
— 21p. (CONF-770324—6). Dep. NTIS, PC A02/MF 
AOl. 

From 3. international conference on impulse cytophotometry; 
Vienna, Austria (30 Mar 1977). 

Flow cytometry and sorting is a new biophysical technique 
for the high speed measurement of cells and subcellular components 
in aqueous suspension and for the separation of ific subpopula- 
tions from a mixture. The equipment and sample preparation are 
described and standardized terminology is suggested. 


53065 Long-lived T and B lymphocytes in the bone marrow and 
thoracic duct lymph of the mouse. Roepke, C. (Univ. of Copenhagen); 
Hougen, H.P.; Everett, N.B. Contract AT(45-1)-2225. Cell. Im- 
munol,; 15: > 

The origin life span of long-lived small lymphocytes in 
the bone marrow of mice have been evaluated by the use of 
radioautography, scintillation counting, and anti-theta serum. 
Thym rived BALB/C mice and nude mice had a smaller 
percen of long-lived lymphocytes in bone marrow and in thorac- 
ic duct lymph than sham-operated or normal littermates. Further- 
more, the long-lived lymphocytes in the marrow of nudes have more 
varied but me soapd shorter life spans than long-lived lym ytes 
from mice having a thymus. In thoracic duct lymph of nude mice a 
more homogeneous -lived tion according to life span was 
found. It was concl that long-lived T and long-lived 
B cells are normal residents in the bone marrow. Furthermore, it was 
re eel oe ume comes Op © oague- 
cyte : short-lived cells with life spans of 3-5 days and 
long-lived lymphocytes with life spans of weeks to months. 
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53066 Structure and formation of egg membranes in Aedes ae- 
gypti. (L.) (Diptera:Culicidae), Mathew, G.; Rai, K.S. (Univ. of Notre 
Dame, IN). Int. J. Insect Morphol. Embryol.; 4: No. 5, 369-380(1975). 

An ultrastructural study of mosquito ovarioles reveals that 
both the vitelline membrane and the endochorion are secreted by the 
follicular epithelium. The presecretory phase is characterized by the 
hypertrophy of endoplasmic reticulum and Golgi complex in the 
follicle cells. Synthesis of vitelline membrane precursors begins 
immediately after yolk protein uptake by micropinocytosis. Secre- 
tory droplets are budded off Golgi cisternae and released into the 
follicle cell—oocyte interface by exocytosis. The vitelline membrane 
first appears as dense plaques which eventually fuse to form a single 
ae layer. Two types of secretory material are identified in 
the follicle cells prior to the formation of the endochorion. Golgi 
cisternae bud off small droplets similar in size and appearance to the 
precursors of the vitelline membrane. These migrate to the apical 
surface and accumulate between surface folds in the plasma mem- 
brane. The second type is a fibrous material formed in endoplasmic 
reticulum. When fully secreted, the endochorion is a 2-layered 
structure. The lower layer is comprised of pillar-like structures 
alternating with fibrous mesh-like areas. The pillars are formed by 
the coalescence of droplets released from Golgi, while the mesh-like 
areas presumably arise from the fibrous material. The outer layer is 
also fibrous. The follicle cells degenerate once the endochorion is 
laid down. endochorion is laid down. 


53067 Functional morphology of the neck organ in Artemia salina 
nauplii. Hootman, S.R.; Conte, F.P. (Oregon State Univ., Corvallis). 
J. Morphol.; 145: No. 3, 371-385(Mar 1975). 

Fine structure of the ion transporting epithelium of the neck 
organ in the brine shrimp (Artemia salina) nauplius is described. The 
neck organ is a dome-like gland situated atop the cephalothorax of 
the larva and is composed of 50 to 60 cuboidal epithelial cells. These 
cells possess many of the characteristics of salt-secretory cells from 
other tissues. They contain many mitochondria and exhibit a high 
degree of plasma membrane elaboration. This membrane amplifica- 
tion takes two forms; the apical plasmalemma is infolded into irregu- 
lar loops, while the basal and lateral membranes penetrate the 
cytoplasm in the form of branching sinusoids. The labyrinth of 
tubular reticulum thus formed fills most of the cell volume. Mito- 
chondria in the labyrinth are often in intimate contact with these 
tubular membranes and regular arrays of parallel mitochondria with 
constricted intervening sinusoids are often observed. Other organ- 


elles including Golgi complexes, multivesicular bodies, and rough 
endoplasmic reticulum are also numerous, particularly in the narrow 
rim of cytoplasm which lies between the apical infolds and the 
labyrinth. Yolk platelets and glycogen fields are conspicuous in the 
basal perinuclear regions of the cells. 


53068 Continuity of chromosomal subunits: an analysis of in- 
duced ring chromosomes in Vicia faba. Geard, C.R. (Australian 
National Univ., Canberra). Chromosoma; 55: 209-228(1976). 

The proposition that subunits of a chromatid are continuous 
in a directional sense has been tested by observing the behaviour of 
induced ring chromosomes in Vicia faba. On the simplest hypothesis, 
that the subunits are the uninterrupted complementary strands of the 
DNA molecule, the polarity of rejoining should result in free separa- 
tion of rings following replication in successive cell cycles. Centric 
and acentric ring chromosomes were separately accessed in both 
diploid and colchicine-accumulated tetraploid metaphase cells of 
primary root tips. Contrary to expectation large numbers of single 
and interlocked rings were observed in both oan Spontaneous 
sister chromatid exchanges and other breakage-reunion events can 
produce the configurations seen; with the postulated level of sister 
chromatid exchange equating that determined autoradiographically 
in rod chromosomes of V. faba. Unless the replication of ring 
chromosomes produces conditions unusual in rod chromosome repli- 
cation, spontaneous breakage is probably common in replicating or 

t replication Vica chromosomes. A fundamental difference exists 
tween the behaviour of centric and acentric ring chromosomes. 
Acentric ring chromosomes behave as if the chromatid arm were 
one DNA molecule, or a number of DNA molecules with identical 
directional sense. However, centric ring chromosomes behave as if 
there were a difference at the centromere in at least one (probably 
the metacentric) chromosome of the Vicia complement. That is, the 
two duplication-segregation subunits which extend the length of the 
chromosome may contain a change in polarity at the centromere. 


53069 Notions about human stem cells. Cronkite, E.P. (Brookha- 
ven National Lab., Upton, NY); Feinendegen, L.E. Blood Cells; 2: 
tes 

rom an analysis of the known red cell and granulocytic cell 
turnover rates in the peripheral blood, absolute bone marrow cellu- 
larity of man, mitotic index of human marrow, tritiated thymidine 
labeling index of human marrow, the proportional distribution of the 
different cell types in the bone marrow of man and the measured 
DNA synthesis time of differentiated cell lines in human bone 
marrow, the flux of stem cells into the differentiated compartment 
has been calculated. By assuming that the same fraction of commit- 
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ted stem cells of man and mouse are in DNA synthesis, the number 
of cells in DNA synthesis and the size of the stem cell compartments 
have been calculated. The calculation gives an abundance of stem 
cells in human marrow that is much larger than that estimated by in 
vitro culture techniques. On the basis of the calculations, it is 
hypothesized that the pool of cells preceding the cytologically 
differentiated pools may consist of self replicating committed stem 
cells and differentiated cells undergoing amplification that have not 
developed cytologic markers characteristic of differentiated cells. 


53070 Effect of partial starvation and glucagon treatment on 
intestinal villus morphology and cell migration. Rudo, N.D.; Rosen- 
berg, I.H.; Wissler, R.W. (Univ. of Chicago). Proc. Soc. Exp. Biol. 
Med.; 152: No. 2, 277-280(Jun 1976). 

Male Sprague-Dawley rats were either treated with repeated 
ip injections of glucagon every 6 hr or partially starved. After 7 days 
of partial starvation or 5 days of glucagon injections, a time period 
shown previously to induce increased transport, all animals were 
sacrificed and a segment of jejunum was removed, fixed in formalin, 
sectioned, and dipped in Kodak NTB-2 liquid emulsion. After 8 
weeks of exposure the autoradiographs were developed; assessments 
of villus height and crypt depth and measurements of length of the 
column of exposed grains were made in a calibrated microscope. 
The mean villus length in both semistarved and glucagontreated 
groups was found to be significantly reduced (p < 0.001) when 
compared to control animals. The crypt-to-villus ratio was found to 
be unaltered by either treatment modality. The rate of cell migration 
was diminished by both partial starvation and glucagon treatment, 
but only glucagon therapy was found to cause a significant (p < 
0.01) reduction in the rate of cell movement when compared to 
controls. 


53071 Evidence that B-lymphocytes carry the nuclear pocket 
abnormality associated with bovine leukemia virus infection: brief 
communication, Pomeroy, K.A. (Univ. of Minnesota, St. Paul); Paul, 
P.S.; Weber, A.F.; Sorensen, D.K.; Johnson, D.W. J. Natl. Cancer 
Inst.; 59: No. 1, 281-283(Jul 1977). 

Peripheral blood lymphocytes from 3 cows with persistent 
lymphocytosis were separated on nylon wool columns into nylon 
wool-adherent and nonadherent populations. The percentage of cells 
coated with surface immunoglobulin (B-cells) and the frequency of 
lymphocytic nuclear pockets in each subpopulation were then deter- 
mined. In each case the adherent population consisted predominant- 
ly of B-cells with an increased nuclear pocket frequency, whereas 
the nonadherent cells were 98.99% negative for pe immunoglo- 
bulin (non-B-cells) and contained essentially no nuclear pockets. 
These findings provided additional evidence that the B-subpopula- 
tion of cells was highly involved in bovine leukemia oncogenesis. 


GENETICS 


53072 (CONF-770551—2) What are sister chromatid exchanges. 
Galloway, S.M. (California Univ., San Francisco (USA). Lab. of 
Radiobiology). May 1977. Contract EY-76-C-03-1012. 23p. Dep. 
NTIS, PC A02/MF AOl1. 

From Conference on DNA repair processes and cellular 
senescence; Camden, New Jersey, United States of America (USA) 
(16 May 1977). 

Methods for detecting sister chromatid ae (SCEs) and 
some applications of the SCE test in investigations o the properties 
of carcinogens and mutagens are discussed. The relations of SCEs to 
chromosome aberration formation, DNA repair processes, and muta- 
tion were studied. It was concluded that SCEs are not simply related 
to chromosome aberrations or to any one known repair mechanism. 
They may involve a recombination event, often instituted at the 
replication fork, but also provoked by any unrepaired damage in the 
replicated DNA. The molecular mechanism of SCE is unknown and 
the investigation of the relationship of SCE to mutation is only 
beginning to yield information. 


53073 (COO—2452-8) Environmental modulation of somatic mu- 
tations: nature of interactions. Final report, 1 June 1974—31 May 
1977. Mericle, L.W. (Michigan State Univ., East Lansing (USA)). 
May 1977. Contract EY-76-S-02-2452. 34p. Dep. NTIS, PC A03/MF 
AOl. 

Research on this project has had as a major goal a combined 
ecologic-genetic investigation of somatic mutations in order to 
evaluate the impacts of certain changing environmental meters. 
The ultimate aim, to better understand how such environmental- 
mutation interactions operate and to assure the information obtained 
be extrapolatable to conditions and events in nature. Higher plants 
delineate reproductive tissues late in development from meristema- 
tic, somatic tissues. Moreover, the prevailing method of reproduc- 
tion may be without sexual fusion of gametes and/or wholly asexual 
(vegetative). Therefore, somatic mutations can have as far-reaching 
genetic significance for a plant population as when germ cells, 
themselves, are directly affected. Our data show diurnal temperature 
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differences (DTD) of greater than or equal to 22.2 C-degrees to be 
very effective mutagenic ‘agents in the Tradescantia somatic muta- 
tion system. Further, these ranges of DTD were found to occur 
often in important seed production areas. A DTD of 22.2 in magni- 
tude can increase mutations 10-fold. And, durations short as 1-day 
can induce significant increases in mutation rate. Whether interaction 
of 22.2 DTD with low-level radiation (800 mR/day) is synergistic or 
attenuative is still debatable. We believe, however, that spontaneous, 
and 22.2 DTD induced, mutations occur mainly via the genetic 
mechanism of somatic crossing-over; mutations from acute ionizing 
radiation (e.g., 30-60 R y) via chromosome breakage, producing 
micronuclei. Requirements for maximizing the Discriminatory Re- 
sponse Capability (DRC) in the Tradescantia somatic mutation 
system are set forth. 


(TID—27637) Mechanism of DNA uptake during genetic 
transformation. Final report, August 1, 1966—July 31, 1976. Tomasz, 
A. (Rockefeller Univ., New York (USA)). 1976. Contract EY-76-S- 
02-3586. 8p. Dep. NTIS, PC A02/MF AO1. 

Our work on genetic transformation has started out with the 
analysis of the recipient (competent) state. In the first stage of our 
work (roughly corresponding to the first 3 years AEC grant period, 
1966-1969) we showed that the unique features of the competent 
condition in pneumococcal populations (i.¢., the delay in the pheno- 
typic expression of competence during culture growth, the abrupt 
appearance in a critical cell concentration range; the rapid spread 
and decay of competence, etc.) can be explained by the unique 
molecular features of the competence activator, a substance that 
seems to act as an extracellular regulatory agent. In the second phase 
of our studies (1969-1976), we concentrated on the question: what 
distinguishing biochemical and physiological properties does an acti- 
vated (i.e., competent) cell exhibit. This work has led to the identifi- 
cation of additional factors that seem to take part in a complex 
surface alteration leading to the competent condition. Those factors 
are: a receptor for the activator, an agglutinin deposited on the 
surface (in a process that requires de novo protein synthesis); the 
competence antigen (first discovered by Beiser and his colleagues 
and its nature better defined in a collaborative work), the choline 
containing teichoic acid of pneumococcus and the cell wall growth 
zone. 


53075 Mutagenesis and genetic analysis with Chinese hamster 
auxotrophic cell markers. Kao, F.T.; Puck, T.T. (Univ. of Colorado, 
Denver). Genetics; 79: 343-352(Jun 1975). 

Chinese hamster ovary cells were treated with various phys- 
ical and chemical mutagens and subject to the bromodeoxyuridine 
plus visible light procedure for isolation of auxotrophic mutants. 
More than 200 auxotrophs have been isolated which require exoge- 
nous supplement of various nutrilites for growth, such as glycine, 
adenine, thymidine, inositol, etc. Fifty-five of these have been char- 
acterized by complementation tests and were shown to constitute 15 
different loci. All these auxotrophs are highly stable and exhibit all- 

or-none growth response to the respective nutrilites. Enzyme defi- 
ciencies have been identified in several of these classes. When these 
auxotrophs are hybridized with human cells and grown in selective 
medium, the hybrids lose human chromosomes at a rapid rate and 
the analysis for synteny of the human genes can be successfully 
carried out. Moreover, in hybrids formed between an adenine- 
requiring auxotroph and human cells, a human esterase activator 
gene has been identified which — to regulate the expression of 
esterase gene activities in the Chinese hamster genome. Studies of 
this kind may lead to the understanding of gene regulation in 
mammalian cells. 


53076 Genetics of somatic mammalian cells: uae immunolo- 
gic, and biochemical analysis with Chinese hamster cell hybrids con- 
taining selected human chromosomes. Kao, F.T.; Jones, C.; Puck, 
T.T. (Univ. of Colorado, Denver). Proc. s Ned Acad. Sci. U. SA; 73: 
No. 1, 193-197(Jan 1976). 

Through hybridization of specific Chinese hamster cell auxo- 
trophs with human cells and selection in media lacking the nutrition- 
al supplements required by the former cells, a series of stable hybrid 
clones can be prepared. These hybrids have genomes consisting of a 
common _ the complete or almost complete set of Chinese 
hamster chromosomes, plus a variable part, one or a few human 
chromosomes. The identity of the human c can be 
varied by utilizing different Chinese hamster auxotrophs and the 
appropriate selective media. The human chromosomes present can 
be determined by a combination of cytogenetic analysis with chro- 
mosome banding and testing for specific human marker genes. 
Hybrids containing single human chromosomes 11 and 12 and the 
combination of both 11 and 12 are described. The system appears to 
lend itself to various studies such as identification of human cell 
surface antigens, determination of their chromosomal loci, measure- 
ment of their distribution among cells of normal human tissues, study 
of interrelations among syntenic and asyntenic genes, and mutational 
analysis of the human genome. 
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53077 Duarte variant with clinical signs has alpha,-antitrypsin 
genotype ZZ. Weitkamp, L.R.; Sayre, J.W.; Schwartz, R.H.; Do- 
— R.; Khera, S.A. (Univ. of Rochester, NY). J. Med. Genet.; 13: 
1, 46-48(Feb 1976). 
A patient with neonatal jaundice and cirrhosis who was 
ete | reported homozygous for the Duarte variant of galactose- 
l-phosphate uridyl transferase has the ZZ genotype for alphai- 
antitrypsin. A sister of the patient, also with ZZ genotype, is less 
severely affected with liver disease and is a heterozygote for the 
Duarte variant. Since a number of patients with ZZ genotype of 
alpha;-antitrypsin have been Y ypeange reported to have liver dis- 
ease, the latter genotype is the more probable explanation for the 
patients’ clinical state. A question is raised, however, whether the 
Duarte variant may be specifically associated with the development 
of liver disease in ZZ individuals. 


53078 Cluster-gene: evidence for one gene, one polypeptide, five 
enzymes. Gaertner, F.H.; Cole, K.W. (Univ. of Tennessee, Oak 
ih Biochem. Biophys. Res. Commun.; 75: No. 2, 259-264(21 Mar 
197. 


Five enzymes catalyzing consecutive steps in the central 
pony leading to the biosynthesis of the aromatic amino acids in 
prea are physically associated. Previous structural analysis of 
this enzyme system suggested that the 300,000 dalton native protein 
consisted of at least four distinct polypeptide chains. Genetic studies 
conducted in another laboratory indicated that the genes specifying 
these putative polypeptides are tightly linked. Recently we found 
that the “subunit” structure observed earlier for this system was 
created during its isolation and purification by the action of resident 
proteolytic activity. Here we show that when the enzyme system is 
purified rapidly by affinity chromatography in the presence of 
protease inhibitor a single 150,000 dalton band is obtained in dodecyl 
sulfate gel electrophoresis. Without these precautions, four or more 
distinct bands with lower molecular weights are obtained. From 
these results we conclude that the arom enzyme system is a 300,000 
dalton dimer consisting of identical 150,000 dalton peptides. Based 
on the one gene, one polypeptide concept, the arom system appears 
to represent a case of one gene specifying five enzyme activities 
rather that five separate genes as previously conceived. The term 
cluster-gene is proposed to signify a gene encoding a polypeptide 
with distrete multiple functions. 


53079 Biochemical genetics of sunfish. IV. Relationships of Cen- 
trachid genera. Avise, J.C.; Straney, D.O.; Smith, M.H. Copeia; No. 
2, 250-258(25 May 1977). 

We have examined electrophoretic variation in proteins en- 
coded by 11-14 loci in species representing all nine genera of the 
pan enn oa A dendrogram based on allozyme information is 

pared to postulated relationships of sunfish emg aed 2 
a and s morphologies, and on hybridizing 
The allozyme information correlates most strongly with that ot derived 
from a very detailed study of the acoustico-lateralis system by 
Branson and Moore (1962). Similarities between the two sets of data 
are observed (1) in the clustering on of species of Lepomis; (2) 
in the clustering of Lepomis with Micropterus; (3) in the placement 
of Acantharchus with Archoplites; and (4) in the very distant 
relationship of Elassoma to the other centrarchid genera. The levels 
of genetic similarity between centrarchid genera are compared to 
previously published levels of similarity between congeneric species 
of Lepomis, subspecies of Lepomis macrochirus, and geo, 
populations within the subspecies of L. m. macrochirus L. m. 
aon apn Mean levels of genetic similarity (S) are as follows: 
genera, S = 0.29; between a species, S = 0.53; 
between subspecies of Lepomis macroc irus, S = 0.85; between 
geographic populations, S = 0.97. 


METABOLISM 


REFER ALSO TO CITATION(S) 50907, 52936, 52948, 52966, 
52967, 52971, 52985, 53033, 53045, 53047, 53060, 53097 


53080 (ORO—4105-17) Study of the influence of hormones on 
the transport of cations into and out of bone. (North Carolina Univ., 
Chapel Hill (USA). t. of Surgery). 1 Oct 1977. Contract EY-76- 
S-02-4106. 4p. _ S, PC A03/MF AO1. 

rted on studies of calcium movement into and 

the agents that control this movement. Data 
acquired have parce Reredh significantly to the development of a new 
concept for the role played by bone in regulation of extracellular 
calcium concentrations. Briefly, this postulate states that plasma 
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53081 Selective inhibition of the facilitated mode of sugar uptake 
by cytochalasin B in cultured chick fibroblasts. Dolberg, D.S.; Bas- 
sham, J.A.; Bissell, M.J. (Univ. of California, Berkeley). Exp. Cell 
Res.; 96: 129-137(1975). 

In chick embryo fibroblasts, hexoses are transported by a 
system consisting of a facilitated and a non-saturable mode. The 
conti ibution of the latter mode to overall uptake becomes significant 
at physiological sugar concentration. Cytochalasin B, an inhibitor of 
sugar transport in cultured cells, inhibits only the facilitated mode of 
2-deoxyglucose transport in chick cells. Thus the drug may be used 
to examine separately the two modes of sugar uptake under various 
conditions. Factors such as growth rate, glucose concentration, cell 
density, and viral transformation are shown to affect not only the 
overall rate of hexose transport, but also the rate of one mode 
relative to the other. 


53082 Differences in the incorporation of bromodeoxyuridine by 
human lymphoblastoid cell lines. Henderson, E.E.; Strauss, B. (Univ. 
of Chicago). Cell; 5: 381-387(Aug 1975). 

Long term human lymphoblastoid lines differ in their ability 
to grow in medium containing bromodeoxyuridine (BrdU) and to 
incorporate analog into their DNA. Eight Burkitts’ lymphoma cell 
lines divided at least twice in BrdU-containing medium and made 
DNA in which over 90 percent of the thymidine residues were 
substituted with analog in both strands. Three infectious mononu- 
cleosis-derived lines and 24 lines transformed in vitro were inhibited 
by BrdU after one cell division and made only hybrid DNA in 
which one strand was substituted with analog. One out of eight 
normal individuals from whom long term lines were prepared gave 
cell lines which divided at least twice in BrdU and gave DNA in 
which both strands were substituted with analog. It would appear 
that intrinsic cellular factors regulate the response to BrdU and that 
Burkitt's tumor lines are characterized by their ability to make stable 
doubly substituted DNA containing a high proportion of halogenat- 
ed analog. 


53083 Uptake and transport of paraquat in slash pine. Brown, 
C.L.; Nix, L.E. (Univ. of Georgia, Athens). For. Sci.; 21: No. 4, 359- 
364(Dec 1975). 

Uptake and movement of paraquat (1,1'dimethyl-4,4’bipyridy- 
lium dichloride into the transpiration stream of 25-year-old slash pine 
(Pinus elliottii Engelm.) trees was followed using methyl-'*C-para- 
quat (10uCi/tree) + pre in 8 and 3 percent solutions with commer- 


cial paraquat. Initial uptake from saturated cellulose pads into xylem 
was rapid, whereas upward axial movement in outer rings of xylem 
was 100-fold less than the established velocity of water transport in 
pines. Velocity of paraquat-'*C movement was approximately 30 
cm/day vertically and 0.5 cm/day radially along negative pressure 
gradients in xylem. Recovery of '*C-paraquat by sulphuric acid 
extraction of xylem samples above the site of application, followed 
by thin layer chromatography of partially purified extracts, indicated 
that much radioactivity was still in the form of methyl-'*C-paraquat. 
The physiological significance of paraquat’s strong affinity for cellu- 
lose, resulting in its slow movement both vertically and horizontally, 
is briefly discussed as it relates to increased oleoresin synthesis and 
lightwood formation. 


53084 Blood: bone disequilibrium. II. Evidence against the active 
accumulation of calcium or phosphate into the bone extracellular fluid. 
Scarpace, P.J.; Neuman, W.F. (Univ. of Rochester, NY). Calcif 
Tissue Res.; 20: 151-158(1976). 

An attempt was made to quantitate in vitro the unidirectional 
fluxes of Ca** and P; across periosteal and endosteal membranes of 
frontal bones from calvaria of 20 day chick embryos. The influx of 
Ca**, as previously reported, seemed to be passive. The uncoupler, 
CCCP (Carbonyl cyanide m-chloro phenyl hydrazine) had no effect 
on the influx of Ca**, but increased both the endosteal and periosteal 
effluxes. La** decreased the influx of CA**. The influx of phosphate 
was also passive and proportional to the concentration of phosphate. 
The influx was unaffected by either iodoacetate or CCCP but 
increased when the periosteal and endosteal membranes were re- 
moved; the efflux of phosphate was greater from the endosteal side 
and was unaffected by CCCP, while iodoacetate increased both the 
periosteal and endosteal effluxes. The evidence presented refutes the 
generally accepted hypothesis that Ca** (or phosphate) fluxes into 
and out of bone are governed by a pumpleak system. However, the 
increase in rate of influx when the cellular layers are removed 
indicates that the periosteum and endosteum constitute an important 
structural component in the maintenance of bone mineral and its 
equilibration with the circulation. 


53085 Mamanine and pohakuline, two unprecedented quinolizi- 
dine alkaloids from Sophora chrysophylla. Kadooka, M.M. (Univ. of 
Hawaii, Honolulu); So, M.Y.; Fukami, H.; Scheuer, P.J. Tetrahe- 
dron; 32: No. 8, 919-924(1976). 

From the bark of the endemic Hawaiian tree Sophora chryso- 
phylla we have isolated two unprecedented quinolizidine alkaloids, 
mamanine and pohakuline. Both bases are l- 
hydroxymethylenequinolizidines which are linked at C-3 to a-pyri- 


BIOMEDICAL SCIENCES, BASIC STUDIES 5517 


done or a-piperidone moieties. The alkaloids may be intermediates in 
a heretofore unknown biogenetic pathway of Sophora alkaloids. 


53086 Significance of urea for phytoplankton nutrition in the 
York River, Virginia. Webb, K.L.; Haas, L.W. (Virginia Inst. of 
Marine Science, Gloucester Point, VA). pp 90-102 of In Estuarine 
processes. Volume I. Uses, stresses, and adaptation to the estuary. 
Wiley, M. (ed.). New York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

The rate of '*C-urea utilization was measured concurrently 
with in situ ‘*CO2 productivity measurements during four 24 hour 
stations at the mouth of the York River estuary between July and 
November, 1974. After two hour incubations, the *C from urea was 
recovered from both the CO, and iculate phases. Particulate 
utilization represented 10 to 55% of the total. Mean utilization rates 
ranged from 4 ng-at urea N dm~*h™! in November to 175 ng-at 
dm~*h~' in July. Mean urea-N concentrations ranged from 1.1 to 1.6 
pag-at dm~*. Phytoplankton were considered to be principally re- 
sponsible for utilization of urea because the process was light depen- 
dent and subject to inhibition by both DCMU and avidin. Atomic 
ratios of C:urea-N (productivity/urea-N utilization) ranged from 10 
to 170, indicating that at times urea supplied most of the nitrogen 
required by the phytoplankton. A rectangular hyperbola adequately 
describes the relationship between light intensity and both “CO, 
and urea utilization. However, urea utilization was saturated at 
lower light intensities than photosynthesis, resulting in a hi C:N 
ratio near the surface than deeper in the euphotic zone. nano- 
phytoplankton (passing a 15 wm sieve) were responsible for about 
80% of both productivity and urea utilization. 


53087 Function of respiratory pigments in estuarine animals. 
Mangum, C.P. (Coll. of William and Mary, Williamsburg, VA). pp 
356-380 of In Estuarine processes. Volume I. Uses, stresses, and 
adaptation to the estuary. Wiley, M. (ed.). New York; Academic 
Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

Estuarine animals must either regulate the osmotic concentra- 
tions of their body fluids or conform to salinity changes, in which 
case they often regulate body volume. It is not clear, however, that 
either process involves changes in oxidative metabolism which are 
sufficient in magnitude to necessitate special adaptations of their 
respiratory pigments. Unless the animal is a perfect regulator of the 
salt concentration of its blood, which is true only of the vertebrates, 
the changes in inorganic salts would be expected to have measurea- 
ble effects on respiratory pigment oxygenation and, by implication, 
on oxygen consumption. In fact, these changes do not occur in the 
blue crab Callinectes sapidus, because the salt effect on hemocyanin 
oxygenation is opposed by a concomitant change in blood pH. The 
pH change, which results in a stability of hemocyanin function in an 
unstable ionic environment, is important in osmotic as well as 
respiratory adaptation. It is believed to result from the altered level 
of ammonia production as intracellular fluids osmotically re-equili- 
brate to the blood after a salinity ae The process also provides 
a counterion to drive the salt pump at the gill. 


53088 Endocrine mechanisms in estuarine animals: invertebrates 
and fishes. Fingerman, M. (Tulane Univ., New Orleans). pp 449-468 
of In Estuarine processes. Volume I. Uses, stresses, and adaptation to 
the estuary. Wiley, M. (ed.). New York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

Estuarine crustaceans and fishes have highly evolved endo- 
crine systems. Nevertheless, considerable endocrine involvement has 
been demonstrated in other estuarine invertebrates, particularly an- 
nelids and mollusks. Estuarine organisms face a wide variety of 
environmental problems, such as — of salinity and tempera- 
ture, that endanger them. Consequently, their endocrine systems 
have an important role in integrating the functions necessary to 
assure survival. Particularly important for survival of animals in an 
estuary, which is subject to wide salinity fluctuations, are the hor- 
mones that provide for salt and water balance, enabling the animals 
to regulate their “internal environment” within fairly narrow limits. 
Color changes also have adaptive significance, for example, by 
providing protective coloration. They are regulated by hormones in 
all crustaceans, and with few possible exceptions in all fishes. Fur- 
thermore, although hormonal regulation of — and reproduction 
has been studied extensively in fishes and crustaceans, endocrine 
control of these two functions in other invertebrates also occurs. 
Other processes such as heart rate and carbohydrate metabolism are 
also hormonally controlled in at least some estuarine animals. 


53089 Mouse spleen lymphocyte bactericidal and peroxidase acti- 
vites: enhancement by whole body X-irradiation. Paul, B.B.; Poskitt, 
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P.K.F.; Selvaraj, R.V.; Zgliczynski, J.M.; Sbarra, A.J. (Tufts Univ., 
Boston). Proc. Soc. Exp. Biol. Med.; 152: No. 2, i5i-155(Jun 1976). 

A 20,000 g pellet obtained from the homogenate of CD1 
mouse spleen cells has measurable peroxidase and bactericidal activi- 
ties. Whole body x-irradiation stimulates the in vitro peroxidative 
and bactericidal activities of the spleen cells. These cells do not 
phagocytize. However, addition of polystyrene latex particles to 
spleen cells from non- or x-irradiated mice, increases glucose oxida- 
tion. The extent of this stimulation (three- to fourfold) is less than 
that of PMN (six- to tenfold). Interaction between particles and 
lymphocyte surface may be the cause of this stimulation. The in- 
creased bactericidal activity due to x-ray is attribted mainly to an 
increase in the peroxidase activity of the lymphocytes. Surface 
(membrane) action rather that phagocytosis may be involved in the 
bactericidal process. The spleen lymphocyte peroxase is distinct 
from mylloproxidase in several resects. 


53090 Zinc-binding protein: relationship to short term changes in 
zine metabolism. Richards, M.P.; Cousins, R.J. (Rutgers Univ., New 
—_— NJ). Proc. Soc. Exp. Biol. Med.; 153: No. 1, 52-56(Oct 
1 . 

The short-term changes in hepatic and intestinal mucosal zinc 
binding protein (ZnBP) bound Zn and in serum Zn concentration 
were investigated following either parenterally administered Zn or 
changes in dietary Zn. Both treatments resulted in similar changes in 
ZnBP-bound Zn. Repletion of Zn depleted rats resulted in increased 
hepatic and intestinal ZnBP-bound Zn and subsequent depletion 
decreased ZnBP-bound Zn in both tissues. These results demonstrate 
that ZnBP formation and degradation responds readily to fluctu- 
ations in dietary Zn level. Serum Zn was correlated to the appear- 
ance of ZnBP in both tissues and could be the metabolic signal that 
influenced the amount of Zn associated with ZnBP. The data 
suggest that ZnBP serves a regulatory function in zinc metabolism. 
Finally preliminary evidence suggests that ZnBP may be identical to 
metallothionein. 


53091 Blockade of immune tolerance induction by puromycin 
aminonucleoside. Maserang, D.L.; Hyde, R.M. (Univ. of Oklahoma, 
Oklahoma City). Cell. Immunol.; 31: No. 2, 255-265(15 Jun 1977). 

A transfer system was used to explore the metabolic require- 
ments for tolerance induction to human gamma globulin in the 
murine thymocyte. CBF! (BALB/c x C57BL/6) mice were treated 
with a metabolic inhibitor and deaggregated HGG. Twenty-four 
hours later these mice were used as donors of thymus cells for 
irradiated recipients reconstituted with normal bone marrow cells. 
After a course of immunogenic HGG, the recipient animals were 
sacrificed and their i »competence assessed by use of the hemo- 
lytic plaque assay. It was determined that puromycin aminonucleo- 
side (PAN), an inhibitor of RNA and protein synthesis, was capable 
of obviating tolerance induction in this system. This obviation was 
found to be temporal, and was not due to increased activity of the 
reticuloendothelial system. Radioautography revealed that these ob- 
served effects with PAN were not due to interference with specific 
interactions at the cellular membrane. The possible role of PAN in 
this system is discussed. 


53092 Multiple forms of Drosophila embryo DNA polymerase: 
evidence for proteolytic conversion. Brakel, C.L.; Blumenthal, A.B. 
(Univ. of California, San Francisco). Biochemistry; 16: No. 14, 3137- 
3143(12 Jul 1977). 

The DNA polymerase in crude extracts of Drosophila melan- 
ogaster embryos sedimented at 9.0, 7.3, and 5.5-S on glycerol 
velocity gradients. The relative proportions of these enzymes de- 
pended on the method used to prepare the extract. Extracts of whole 
embryos contained the 7.3S and the 5.5S DNA polymerases and 
extracts of dechorionated embryos contained the 9.0S and 7.3S 
DNA polymerases. The proportion of the 5.58 DNA polymerase 
increased relative to the 7.38 DNA polymerase during storage of the 
extract of whole embryos. The protease inhibitor, 
phenylmethanesulfonyl fluoride, inhibited the formation of the 5.5S 
DNA polymerase, suggesting that it was proteolytically produced 
from the 7.38 DNA polymerase. This was demonstrated directly by 
converting the 7.38 DNA polymerase to the 5.5S DNA polymerase 
by treatment in vitro with trypsin. The degradation of the enzyme 
occurred without significant loss of DNA polymerase activity. It is 
further demonstrated that endogenous proteolysis reduced the chro- 
matographic heterogeneity of the Drosophila DNA polymerase on 
diethylaminoethyl-Sephadex. When endogenous proteolysis was re- 
duced, three forms of DNA polymerase were isolated by 
diethylaminoethylcellulose chromatography; two of these enzymes 
sedimented at 7.3 S and the third sedimented at 9.0 S. These results 
demonstrate the physical heterogeneity of the Drosophila DNA 
polymerase and suggest its similarity to vertebrate DNA polymer- 
ase-a. 
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53093 Blood: bone disequilibrium. I. The active accumulation of 
K* into the bone extracellular fluid. Scarpace, P.J.; Neuman, W.F. 
(Univ. of Rochester, NY). Calcif: Tissue Res.; 20: 137-149(1976). 

The role of periosteal and endosteal cellular envelopes in the 
control of the K+ and Na+ content of embryonic chick calvaria 
was investigated. Data have been presented which suggest that the 
K+ in extracellular fluid of calvaria may be under a direct mem- 
brane control similar to the pump-leak systems hypothesized for 
most cells. Based on DNA and K+ analysis of cell water, volume 
and DNA content, the K+ in the bone extracellular fluid was 
calculated to account for 75% of the total K+ content of intact 
calvaria. The bulk of K+ is therefore extracellular and its accumula- 
tion there was found to be sensitive to the presence of ouabain, 
iodoacetate, CCCP, (Carbonyl cyanide m-chloro phenylhydrazine) 
and to temperature. Losses of 70% of calvaria K+ were found one 
hour after addition of 250 4M ouabain. If the exposure to ouabain 
was brief, the K+ loss was partially reversed. The rate of “K+ 
uptake was found to be depressed by ouabain, decreased pH, and 
La?+. The total Na+ content of these calvaria was found not to 
vary when incubated with ouabain, indoacetate, or CCCP. 


53094 In vivo accumulation of radioactive polonium by the giant 
kelp Macrocystis pyrifera. Cowen, J.P.; Hodge, V.F.; Folsom, T.R. 
(Scripps Institution of Oceanography, La Jolla, CA). Mar. Biol.; 37: 
No. 339-248(1976). 

The in vivo accumulation rate of 7!°Po by Macrocystis pyri- 
fera (L) Ag. has been determined by the tagging of specific parts of 
young, growing lamina in La Jolla keip and their subsequent 
collection for ?!°Po analysis. The rates of accumulation for observed 
and growth-corrected data were, respectively, 0.78 x 10~® pCi/cm? 
sec (1.73 x 10-* dpm/cm? sec) and 1.17 x 10~° pCi/cm? sec (2.60 x 
10-° dpm/cm? sec). Inert, but biologically foulable, glass-slide sur- 
faces exposed to the kelp bed environment yielded 7!°Po accumula- 
tion rates of 0.64 x 10°° pCi/cm? sec (1.42 x 10~-° dpm/cm? sec), 
slightly less than those of M. pyrifera. Distinction is made between 
observed net accumulation rate and rates or total flux. Several 
factors contributing to the final net accumulation rate are discussed. 


53095 Kinetics of accumulation and excretion of ferric hydroxide 
in Mytilus edulis (L.) and its distribution in the tissues. George, S.G.; 
Pirie, B.J.S.; Coombs, T.L. (Inst. of Marine Biochemistry, A q 
Scotland). J. Exp. Mar. Biol. Ecol.; 23: No. 1, 71-84Jul 1976). 

Iron, which occurs in sea water as particulate ferric hydrox- 
ide, is accumulated to high concentrations by the common mussel, 
Mytilus edulis (L.). The kinetics of the accumulation and excretion 
of iron in Mytilus has been studied using **Fe-labelled ferric hydrox- 
ide and the tissue distribution and identification at the sub-cellular 
level determined by analytical electron microscopy. Iron-59 accumu- 
lates in linear proportion to the sea-water concentration and is found 
in all tissues; the concentration factors for viscera, kidneys, gills, 
muscle = mantle is 25 : 6 : 4: 1, respectively. The particulate iron is 
taken up by pinocytosis by special — cells in the gills, gut, 
kidney and possibly labial palps and held in membrane-bound vesi- 
cles, unaccompanied by mucus in the case of gills and kidney, but 
with mucus present in the digestive diverticulum and mid-gut cells. 
There is no free iron within the cytoplasm. Approximately 30% of 
the iron presented to the gut is not absorbed being voided with the 
feces. The absorbed iron is exocytosed and then passed on to 
amoebocytes in the haemolymph for transport to other tissues, a 
major portion being excreted by transfer to the byssal threads. 


MEDICINE 
REFER ALSO TO CITATION(S) 51114, 53070 


53096 (BNL—22664) Chronic lymphocytic : concepts 
and observations. Chandra, P.; Chanana, A.D.; Chi G.; Cron- 
kite, E.P. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
Contract EY-76-C-02-0016. 25p. (CONF-770437—1). Dep. NTIS, 
PC A02/MF AOl1. 

From Blood cells symposium on leukemic cell surveillance; 
Paris, France (1 Apr 1977). 

Thirty-five patients with chronic lymphocytic leukemia 
(CLL) were studied for assessment of total body leukemic mass and 
abnormality in T-lymphocyte function associated with clinical stages 
of CLL. Total body potassium (TBK), an indicator of lean body 
mass, was found to correlate well with increase in the clinical stage 
of the disease. Use of TBK for monitoring the regression and relapse 
of leukemic load is suggested. No correlation was found between 
whole cell and nuclear volumes of lymphocytes in CLL patients and 
clinical stages of the disease. Blast transformation and proliferation 
under phytohemagglutinin (PHA) stimulation to be normal 
Sse 5 Sere ay ep aan eee in the late stages of 
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53097 Effects of anti-inflammatory agents on skin tumor initi- 
ation and aryl hydrocarbon hydroxylase. Slaga, T.J.; Viaje, A.; 
Bracken, we (Oak. ben Se National Lab., TN). Res. Commun. Chem. 
Pathol. Pharmacol.; 16: 2, 337- 350(Feb 1977). 

The effects of various clinically used anti-inflammatory agents 
on mouse skin tumorigenesis and aryl hydrocarbon hydroxylase 
(AHH) were investigated. Oxyphenbutazone, a nonsteroidal anti- 
inflammatory agent, inhibited 3-methylcholanthrene (MC) tumor 
initiation but was less effective than the steroidal anti-inflammatory 
agent, dexamethasone. Oxyphenbutazone was not found to induce 
AHH activity in mouse epidermis, whereas Indomethacin and Secla- 
zone had a slight inducing effect. When these agents were added 
directly to the in vitro AHH assay, they did not inhibit AHH 
activity. However, additional experiments have shown a decreased 
epidermally mediated covalent binding of MC to DNA in vitro 
when the epidermal homogenates were isolated from mice pretreat- 
ed with either dexamethasone or oxyphenbutazone and MC at 3 or 
12 hr before killing. 


TRACER TECHNIQUES 


53098 Radiological seminar CLXII: liver scanning in polycystic 
liver disease. Sanders, J.A.; Flowers, W.M. Jr. (Univ. of Mississippi, 
Jackson). J. Miss. State Med. Assoc.; 17: No. 9, 269-270(Sep 1976). 

Polycystic liver disease presents as multiple areas of de- 
creased activity on the liver scan. These may be easily mistaken for 
several other disease entities with far graver prognoses. The differ- 
ential diagnosis includes multiple pyogenic or amebic abscesses, 
echinococcal cysts, and hemangioma; but, most important is the 
differentiation between polycystic disease and widespread multiple 
metastatic foci. Although polycystic liver disease is a rare abnormal- 
ity, it is a benign condition that usually requires no treatment. It 
should always be considered when multiple cold defects are found 
on liver scans and clinical correlation can be decisive in the differen- 
tial diagnosis. 


53099 (PB—263 770) Radioimmunoassay for the quantitative 
determination of human anti-meningococcal antibodies. Annual report 
16 Mar 75—15 Mar 76. Gotschlich, E.C. (Rockefeller Univ., New 
York (USA)). 23 Mar 1976. Contract NO1-AI-1-2502. 7p. NTIS, PC 
A02/MF AOl. 

See also report dated 20 Mar 75, PB-246 346. 

The author has performed antibody determinations to both 
the Group A and the Group C meningococcal antigen. The immuno- 
genicity of the Group C polysaccharides in various age groups has 
been studied and has increased the understanding of the primary and 
secondary immune response in this age group. 


MICROBIOLOGY 


REFER ALSO TO CITATION(S) 52974, 52975, 52976, 52994, 
53053, 53131, 53152 


53100 Myzocytium, Haptoglossa, Gonimochaete (fungi) in litto- 
ral marine nematodes. Newell, S.Y.; Cefalu, R.; Fell, J.W. Bull. Mar. 
Sci.; 27: No. 2, 177-207(Apr 1977). 

Three species of lagenidialean (oomycetous) and lagenidioid 
fungi are described as parasites (parasitoids) of species of rhabditid 
nematodes which inhabit littoral marine zones in southeastern Flor- 
ida. One of these fungal species is described as new, and original 
descriptions are emended in the other two cases. The ecology, 
including potential impact on litter decomposition processes, of these 
marine-occurring zooparasitic fungi is briefly discussed. A key to the 
lagenidialean and allied fungal zooparasites is complete with a list of 
annotated major references for each species. 


PATHOLOGY 
REFER ALSO TO CITATION(S) 53170, 53173 


53101 Polycythaemia and myelofibrosis. Leblond, P.F.; Weed, 
R.I. Clin. Haematol.; 4: No. 2, 353-371(Jun 1975). 

The peripheral blood picture in early PV, polycythaemia 
vera, is largely dominated by the presence of quantitative changes 
involving all three lines of proliferating marrow cells. Of major 
importance in this disease is the recognition of the existence of an 
absolute increase in the circulating red cell mass, a phenomenon 
often leading to a rise in whole blood viscosity due to a greater 
degree of physical interaction between circulating red cells at hae- 
matocrits above 55 to 60 percent. By virtue of its particular ultras- 
tructure, it is thought that the spleen in this disease plays a major 
role in poikilocyte formation as well as in their subsequent elimina- 
tion from the circulation because of the mechanical inability of such 
cells to negotiate the small apertures present in the walls of splenic 
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sinuses. However, the primary site of pathological involvement in 
MF appears to be the bone marrow where the possible existence of 
alterations in the fine structure of the sinus walls could be responsi- 
ble for the premature release into the circulation of morphologically 
identifiable precursors of all three haematopoietic cell lines. Since an 
important feature of blood cell maturation is the progressive acquisi- 
tion of deformability, these immature cells, being still rigid, are 
highly susceptible to becoming trapped in other organs such as the 
liver and the spleen. Hence the hypothesis that the myeloid metapla- 
sia commonly found in patients with this disease may result from a 
“seeding” in these organs of immature precursor cells having kept 
their capacity to establish colonies and to undergo further differenti- 
ation. These considerations are expressed as an example of the t 

of interpretation that can be ascribed to a careful examination of the 
peripheral blood in PV and MF, by taking into account some of the 
most recent developments in the field of microrheology. 


53102 Pathogenesis of acute renal failure: tubuloglomerular feed- 
back in the eo % model. iB. Tap E.M.; Barnes, J.; Sato, T.; 
Flamenbaum, W.; Nable, R.B.; Trum , BF. (Univ. of Maryland, 
Baltimore). Am. I Pathol.; 86: No. 2, 47a(Feb 1977). 

Despite numerous investigations on humans and animals 
dating to World War II, the pathogenesis of acute renal failure 
(ARF) remains obscure. the following hypothesis is being examined: 
The pathogenesis of ARF is very similar whether ischemic or toxic 
events are involved. Following initial interactions, usually reversible, 
involving the proximal tubule, Na* resorption is diminished. This 
results in increased Na* at macula densa resulting in feedback to 
renin-containing afferent arteriole (AA) with renin release, local 
production of angiotensin, and AA construction with decreased 
glomerular filtration rate (GFR). ARF was induced in rats by 4 mg/ 
kg HgCl. subcutaneously. Within 15 minutes, changes involving 
brush border enzymes of pars convoluta (PC) occur, notably marked 
diminution of alkaline phosphatase. By 6 hours, increased Na* excre- 
tion and decreased GFR occurs, accompanied by a progressive rise 
in the juxtaglomerular index which can be correlated with microde- 
terminations of renin in single dissected glomeruli using radioimmun- 
oassay. Protection with dithiothreitol indicates that while an amelio- 
ration of ARF occurs, necrosis of pars recta persists. Some protec- 
tion against enzymatic changes in PC was observed. The results 
indicate that following administration of HgCle in a dose that causes 
ARF, very early reversible changes occur in PC followed by pre- 
dicted changes in GFR and renin production. These results are 
compatible with the stated hypothesis and provide an explanation of 
why, in humans, tubular necrosis does not correlate with renal 
failure and indeed necrosis often does not exist at all. 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 53015, 53063, 53171, 53176 


53103 Transferrin function in zinc absorption transport. 
Evans, G.W. (Agricultural Research Service, Grand Forks, ND). 
Proc. Soc. Exp. Biol. Med.; 151: No. 4, 775-778(Apr 1976). 

Blood was drawn from the portal vein of rats immediately 
after the insertion of ®Zn into the duodenal lumen. Analysis of the 
plasma from the portal blood demonstrated that the major portion of 
absorbed ®Zn was bound to transferrin. When apotransferrin was 
incubated with ®Zn-labeled basolateral plasma membranes, 60% of 
the isotope was removed from the membrane. Zinc-free albumin 
prepared with histidine removed 25% of the Zn from labeled 
membranes and histidine had no effect. These results demonstrate 
that transferrin functions in the absorption and transport of zinc. 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 51997, 51999 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


REFER ALSO TO CITATION(S) 52855, 52856, 52857, 52858, 52859 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 51342 
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RADIATION EFFECTS ON BIOCHEMICALS 


IN VITRO 


53104 Effects of small doses of ionizing radiation. Fundamental 
biophysical characteristics. Rossi, H.H. (Columbia Univ., New 
York). Radiat. Res.; 71: No. 1, 1-8(Jul 1977). 

From Joint annual scientific meeting of the Radiation Re- 
search Society and the Health Physics Society; San Francisco, CA, 
USA (29 Jun 1976). 

From an application of the concepts of microdosimetry to a 
wide range of radiobiological data on higher organisms, it has 
become ap; t that the first step in the biological action of 
ionizing radiation is the induction of subcellular lesions. Two basic 
characteristics of this process are that it depends only on the first 
and (sometimes) the second power of the absorbed dose and that the 
yield of such lesions, as ee the magnitude of the domain where 
energy concentration determines the yield of lesions, is relatively 
constant even for cells and effects that differ greatly in radiosensiti- 
vity. These observations have led to the formulation of the theory of 
dual radiation action, which postulates that the yield of these lesions 
d ids on the square of the specific energy in domains having an 
effective diameter which differs from 1 »m by much less than an 
order of magnitude. It has furthermore been deduced that lesions are 
produced by the interaction of pairs of sublesions which are pre- 
sumed to be alterations in DNA structure at the nanometer level. 
There remain many questions regarding the quantitative relation of 
lesion production to cellular injury and the dependence of multicel- 
lular ——— on cellular impairment. While these uncertainties 
make it frequently impossible to derive explicit dose-effect relations, 
the existing framework permits a variety of general conclusions and 
it may be utilized to obtain specific answers in some cases. An 
important example is risk estimates for the induction of human 
leukemia by neutrons. It is concluded that maximum permissible 
neutron doses must be reduced. 


IN ANIMALS 


53105 (CONF-770337—1) Radiation induced chromosome aber- 
rations in somatic and germ cells of the male marmoset. Brewen, J.G.; 
Preston, R.J. (Cak Ridge National Lab., Tenn. (USA)). 1977. Con- 
tract W-7405-ENG-26. 13p. Dep. NTIS, PC A02/MF AOI. 

From Conference on marmosets in experimental medicine; 
Basel, Switzerland (16 Mar 1977). 

The induction of chromosome aberrations by low LET radi- 
ations was studied in peripheral lymphocytes and spermatogonial 
stem cells of the male marmoset. The data showed that there was no 
significant difference in the sensitivity of the lymphocytes whether 
they were irradiated in vitro or in vivo, but the frequency of 
heritable translocations recovered in the primary spermatocytes was 
considerably lower than that calculated to occur in the lymphocytes. 
The data are used to make estimates of human genetic risk from 
radiation based on limited interspecific comparisons. 


IN MAN 
REFER ALSO TO CITATION(S) 53119 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 


53106 (CONF-770718—1) X-ray-induced chromosome aberra- 
tions in the leukocytes of mouse and man. Preston, R.J.; Brewen, J.G. 
(Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405- 
ENG-26. 16p. Dep. NTIS, PC A02/MF AOl1. 

From Symposium on actions of physical and chemical muta- 
gens on the somatic chromosomes of man; Edinburgh, United King- 
dom of Great Britain and Northern Ireland (UK) (7 Jul 1977). 

In our earlier studies we showed that the frequency of dicen- 
trics induced by x-rays in human leukocytes was about twice that 
induced in mouse leukocytes. The frequencies of deletions were 
similar in both species. However, the mouse cultures were fixed at 
60 hrs and the human cultures at 54 hrs. In both cases it was likely 
that some of the cells analyzed were in their second post-treatment 
mitosis. Further studies were carried out using fixation times of 48 
hrs for both human and mouse cultures. The same relationships held 
here, namely twice as many dicentrics in human, and similar deletion 
frequencies in both. The aberration frequencies observed were cor- 
rected to take account of second division cells, by assuming cells 
containing a dicentric without an accompanying fragment were in 
their second division. There were more such cells with the mouse. 
To further increase reliance on the conclusions, cultures were fixed 
at the earliest times that 300 cells per dose could be obtained—36 hrs 
for the mouse, 42 hrs for human. The frequencies of dicentrics were 
increased in both, and a relationship of about 2:1 for human to mouse 
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was obtained. Deletion frequencies were similar in both. Three 
different human donors were used. Since no dicentrics without 
fragments were obtained, it appeared that aberration frequencies in 
first division cells only were being compared. 


53107 (ORO—4568-7) Repair and cell cycle response in cells 
exposed to environmental biohazards. Progress report, February 1, 
1976—May 31, 1977. Billen, D. (Tennessee Univ., Knoxville (USA)). 
1977. Contract EY-76-S-05-4568. 7p. Dep. NTIS, PC A02/MF AO1. 

Progress is reported on the following research projects: DNA 
polymerase III dependent repair of x-ray damage in Escherichia coli; 
regulation of reinsertation of nucleotides by DNA ligase; DNA 
synthesis in permeabilized CHO cells; measurement of damage to 
DNA in Bacillus subtilis; repair defect in rec A cells; inactivation of 
transforming DNA; and mutagenesis of transforming DNA. (HLW) 


53108 (ORO—4568-9) Effect of ultraviolet light and x-rays on 
DNA synthesis in CHO cells. (Tennessee Univ., Oak 
Ridge (USA). Graduate School of Biomedical Sciences). 1977. Con- 
tract EY-76-S-05-4568. 4p. Dep. NTIS, PC A02/MF AOl1. 

Studies were conducted to show that the decrease in incor- 
poration shown by uv-irradiated hamster cells is the result of inhibi- 
tion of elongation, while the x-ray and hold-induced decrease results 
from inhibition of initiation of replicons. Lysates were prepared from 
cells labeled with *C TdR and a figure is presented to show CsCl 
profiles of lysates. Results are consistent with the postulate that the 
lesions induced by uv interfere with the elongation of DNA chains 
while those induced by x-rays interfere with the initiation of synthe- 
sis in replicons. Cells labeled with *H-leucine were monitored for 
loss of acid-insoluble *H and this was compared to the acid-insoluble 
3H in the cell suspension before centrifugation. Results indicated 
that very little protein is released from cells in the 1% Tween 0.25M 
surcrose permeabilization solution, but that substantial loss of protein 
occurs when the cells are transferred from the Tween-sucrose into 
the reaction mixture. (HLW) 


53109 Initial part of the survival curve. Implications for low-dose, 
low-dose-rate radiation responses. Elkind, M.M. (Argonne National 
Lab., IL). Radiat. Res.; 71: No. 1, 9-23(Jul 1977). 

From Joint annual scientific meeting of the Radiation Re- 
search Society and the Health Physics Society; San Francisco, CA, 
USA (29 Jun 1976). 

Aspects of radiation exposure that relate to epidemiological 
questions generally focus upon late effects due to low doses deliv- 
ered at low dose rates. Among the questions of major concern, 
oncogenesis, mutagenesis, and teratogenesis are of primary interest, 
but in each case cell killing must also be considered. At the cellular 
level, few data exist relative to the foregoing except for cell killing 
but, even in the latter instance, technical difficulties impose limita- 
tions on the generalizations that may be inferred. Using cell survival 
as a model, several formal dose-effect relationships are discussed, 
particularly in reference to the low-dose region of the survival 
curve, and a summary of available survival data is presented. Of 

icular interest is the biophysics underlying so-called “single-hit” 
inactivation. The theory of exponential (or linear) dose-effect depen- 
dencies is presented, from which the conclusion is reached that in 
single-hit killing, the level of damage expressed (i.e., the inactivation 
constant) may be modified by postirradiation cellular processes 
reflecting damage repair or enhanced damage expression. 


53110 N-ethylmaleimide sensitization of x-irradiated hypoxic 
Chinese hamster cells. Kimler, B.F.; Sinclair, W.K.; Elkind, M.M. 
(Argonne National Lab., IL). Radiat. Res.; 71: No. 1, 204-213(Jul 
1977). 


Chinese hamster cells were x irradiated either aerobically or 
hypoxically, after flushing with nitrogen plus carbon dioxide. In 
agreement with earlier data, for asynchronous cells, the oxygen 
enhancement ratio (OER) was approximately three. If the sulfhy- 
dryl-binding — N-ethylmaleimide (NEM) was present during or 
immediately irradiation, the principal effect was a pronounced 
decrease in the extrapolation number of the survival curve of NEM- 
treated cells compared to nontreated cells. This was observed with 
hypoxic as well as aerobic cells and the OER for NEM-treated cells 
was also about three. For NEM treatments which were essentially 
nontoxic, NEM acts synergistically with X rays, suggestive of an 
inhibition by NEM of a cell's ability to repair sublethal damage. For 
synchronous cells obtained by mitotic selection, a result consistent 
with the above was obtained; a dose three times as large was 
necessary to reduce survival to the same level for hypoxic cells as 
for aerobic cells, whether or not the cells were treated with NEM. 
Thus the OER was ind dent of NEM treatment throughout the 
cell cycle, with the possible exception of mitosis which could not be 
studied with the methods used. It is concluded that the action of 
NEM at low concentrations (0.75 4M) is largely independent of 
oxygen tension. Oxygen acts to produce more damage per unit dose 
in the cell while NEM sensitizes apparently by preventing the repair 
of sublethal damage. 
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§3111 Use of hypoxic cell radiosensitizers with mixed x and a 
radiations, Raju, M.R.; Frank, J.P.; Bain, E.; Trujillo, T.T. (Los 
i Scientific Lab., NM). Radiat. Res.; 71: No. 1, 233-239(Jul 

When used alone, radiations of mixed LET will not complete- 
ly eliminate the radioresistance of hypoxic cells. Hypoxic cell sensi- 
tizers also may not completely eliminate the problem because of 
toxic effects of the compounds at higher concentrations. Experi- 
ments were performed using a mixed LET 85 percent dose of x rays 
and a 15 percent dose of a particles from plutonium) and a 0.4 mM 
concentration of the hypoxic cell sensitizer Roche-07-0582. Cultures 
of both human cells (line T-1) and Chinese hamster (line CHO) cells 
were used in this investigation. The results indicate that the radiore- 
sistance of ee cells can be dealt with more effectively by a 
combination of high-LET radiation and a hypoxic cell sensitizer than 
by either of these alone. 


RADIATION EFFECTS ON MICROORGANISMS 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 53107 


53112 PS ge ge. Some aspects of the mechanism of bacter- 
iophage functi Final report. Freifelder, D. (Brandeis 


progress 
Univ., Waltham, ‘Mass. (USA). Graduate Dept. of Biochemistry). 12 
Jun 1977. Contract EY-76-S-02-3233. 3p. Dep. NTIS, PC A02/MF 
AOl. 


Data are summarized from a ten-year study on the radiobio- 
logy of phages. The results showed that: phages are inactivated 
principally by damage to DNA; DNA damage is of two types, base 
damage and double-strand breakage; double-strand breakage may be 
lethal because of interruption within a gene, however in phage 
systems the damage is more fundamental in that only a single DNA 
fragment is injected into the host; E. coli phage T4 is relatively 
resistant to inactivation by x-rays; and the rate of production of 
strand breaks and base damage is nearly the same in bacteriophage 
and bacteria. 


53113 (COO—3571-18) Effects of radiations on DNA and 
of the damage. Progress report, May 1, 1974—June 30, 1977. Hutch- 
inson, F. (Yale Univ., New Haven, Conn. (USA)). 1977. Contract 
EY-76-S-01-3571. 8p. Dep. NTIS, PC A02/MF AOl. 

Repair of DNA double-strand breaks produced by 
rays takes place in E. coli. Such repair requires recA function and 
the presence of another DNA molecule of the same base sequence, 
so it may involve a recombination-like event. Ultraviolet light acting 
on DNA containing bromouracil produces doublestrand breaks by 
single photochemical events, and a simple model can explain this, as 
well as other results. Bromouracil mutagenesis of either E. coli or 
lambda phage does not involve the recA or red functions. Bromour- 
acil mutagenesis is greatly increased in E. coli mutants such as uvrE, 
mutL, mutR and mutS, which are defective in mismatch repair. This, 
and other results, suggest that bromouracil mutagenesis occurs when 
cell enzymes fail to remove mismatched bases. Ultraviolet mutagene- 
sis of lambda phage may be a useful model for the study of 
mutagenesis in cells, because the effects of lesions in the gene 
mutated (i.e. in the phage) and changes in enzyme systems (by 
treating the host cells) can be examined separately. Quantitative data 
support this approach. 


53114 Recombination in Saccharomyces cerevisiae: a DNA repair 
mutation associated with elevated mitotic gene conversion. Boram. 
W.R.; Roman, H. (Univ. of Washington, Seattle). Proc. Natl. Acad. 
Sci. U.S.A.; T3: No. 8, 2828- -2832(Aug 1976). 

A mutant haploid strain of Saccharomyces cerevisiae has 
been isolated that is sensitive to the alkylating agent methyl methane- 
sulfonate at a concentration of 0.01% (vol/vol). The strain also 
shows sensitivities to x-rays and ultraviolet light, which cosegre; 
with sensitivity to methyl methanesulfonate as a single gene defect. 
An analysis of the sensitivity to ultraviolet light indicates that the 
mutation interferes with the excision of pyrimidine dimers. Diploids 
homozygous for the mutant gene exhibit elevated frequencies of 
spontaneous mitotic recombination at the ade6 locus. The results 
indicate that all the events are due to gene conversion. Mitotic 
recombination was also found to be elevated for three loci other than 
ade6. Thus, the recombinational effect seems not to be locus ific. 
Linkage and allelism tests indicate that the mutation is an allele of 
the known radiation-sensitive gene rad18. The various effects of this 
new rad18 allele (rad18-3) are discussed in terms of a defect in DNA 
repair mechanisms. 


53115 Interdependence of thermal and electromagnetic effects in 
the response of Bacillus subtilis spores to microwave exposure. Way- 
land, J.R.; Brannen, J.P.; Morris, M.E. (Sandia Labs., Albuquerque, 
NM). Radiat. Res.; 71: No. 1, 251-258(Jul 1977). 
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The interdependent nature of the thermal and electro - 
ic effects in the responses of biological systems to high-power-level 
= fields is investigated. This note presents an ex) tal 

approach to understanding the contribution and interaction of the 
thermal and electromagnetic domains. The problem of 
the thermal interdependency of electromagnetic effects was ad- 
dressed by inactivating spores of Bacillus subtilis in a microwave 
field and —— the inactivation rate to that obtained by expo- 
sure to heat alone. Measurable differences were found in the inacti- 
vation rates. 


FOOD PRESERVATION 


53116 (AD-A—038009) Radurization of fresh poultry. Technical 
report. Howker, J.J.; Kahan, R.S.; Wierbicki, E. (Army Natick 
Research and Development Command, Mass. (USA). Food — 
neering Lab.). Jul 1976. 33p. (FEL—61). NTIS P PC AOB/MF A 

The purpose of this investigation was to determine the effect 
of low dose irradiation and refrigerated storage on the quality of 
chicken. Fresh eviscerated chicken, with and without salt treatment, 
were low dose gamma irradiated, stored at -1 deg, O deg, + 1.6 deg 
and +4.4 deg C temperature up to 31 days. At intervals, samples 
were withdrawn for microbial, physical and sensory evaluations. 
The results suggest that a 2.5 kJ/kg irradiation dose and storage at 
1.6 deg C was adequate for a radurized chicken process. The 
product was free from microbial spoilage and of excellent quality for 
at least 15 days. (Author) 


RADIOSTERILIZATION OF MEDICAL SUPPLIES 


53117 (N—77—15610) Sterilization by ionizing radiation. 
Transy, M.J.; Fleurette, J. Translation of Rev. Epidemiol. Med. Soc. 
Sante Publique; 24: No. 2, 165-184(1976). 29p. (NASA-TT-F— 
17514). NTIS, PC A03/MF AO1. 

The general characteristics of ionizing radiation and their 
activity on microorganisms are summarized showing lethal and 
mutagenic effects, sensitivity conditions. Different microbial species 
have different sensitivities: gram negative bacteria are more sensitive 
(D10 approximately 5-10 Krads); terial spores and viruses are 
more resistant (D10 approximately 1 Megarads. The main applica- 
tions of radiosterilization are considered showing some are in full 
development (medical and surgical disposal equipment); others are 
still at the experimental stage. Practical aspects, determination of 
sterilizing doses and control of radiosterilization are also described. 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 51089 


53118 (BNL—22302) Short radiological emergency response 
training program. Williams, R.D.; Greenhouse, N.A. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02- 
0016. 10p. (AEA-SM—125/25; CONF-770220—2). Dep. NTIS, PC 
A02/MF AOl. 

From International symposium on the handling of radiation 
accidents; Vienna, Austria (2 Feb 1977). 

This paper presents an outline of a radiological emergency 
response training program conducted at Brookhaven National 
ratory by the health physics and safety training staff. This course is 
given to groups from local, county, state, and federal agencies and 
industrial organizations. It is normally three days in length, although 
the structure is flexible to accommodate individual needs "and prior 
training. An important feature of the course is an emergency exercise 
utilizing a short lived radionuclide to better simulate real accident 
conditions. Groups are encouraged to use their own instruments to 
gain better familiarity with their operating characteristics under field 
conditions. Immediately following the exercise, a critical review of 
the students’ performance is conducted. 


53119 (ORAU/IEA(O)—77-11) Repair and dose-response at low 
doses. Totter, J.R.; Weinberg, A.M. (Institute for Energy Analysis, 
Oak Ridge, Tenn. (USA)). Apr 1977. Contract EY-76-C-05-0033. 
15p. . NTIS, PC A02/MF AO1. 

DNA of each individual is subject to formation of some 
2-4 x 10** ion pairs during the first 30 years of life from background 
radiation. If a single hit is sufficient to cause cancer, as is implicit in 
the linear, no-threshold theories, it is unclear why all individuals do 
not succumb to cancer, unless repair mechanisms operate to remove 
the damage. We describe a simple model in which the exposed 
population displays a distribution of repair thresholds. The dose- 
response at low dose is shown to depen po aS oe 
threshold distribution at low thresholds. If th robability of zero 
threshold is zero, the response at low dose is quadratic. The model is 
used to resolve a longstanding discrepancy between observed inci- 
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dence of leukemia at Nagasaki and the predictions of the usual linear 
hypothesis. 


53120 More on radiation. Shea, F.P. Mich. Med.; 74: No. 15, 
308(May 1975). 

Low dose radiation therapy to the head, neck, and chest areas 
for benign conditions encountered in infants and children was a 
common and effective method of treatment for many years. Recent 
studies have indicated a probable association between the therapy 
and subsequent development of thyroid abnormalities some of which 
are malignancies. The Michigan Radiological Society strongly rec- 
ommends its members make this information available to all such 
patients whom it is possible to contact. They should be advised of 
the possible risk and strongly urged to see their physician for an 
examination of the thyroid gland with provision for follow up study 
as indicated. 


53121 First-rib ‘fenestrations’. Nishitani, H. (Atomic Bomb 
Casualty Commission, Hiroshima). Nippon Igaku Hoshasen Gakkai 
Zasshi; 36: No. 5, pe May 1976). 

Four cases of rarely reported “fenestrations” of the first ribs 
are described. These are peculiarly located in the mid-portions of the 
ribs and tend to be bilateral, unlike the well-known fenestrations at 
the costochondral junctions. Their clinical importance lies in differ- 
entiating them from parenchymal lung lesions, such as tuberculous 
cavities, bullae and blebs, with which they can sometimes be rather 
easily confused. This report describes means of differentiating them, 
and includes a review of the scientific literature and a discussion of 
their etiology. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 53089, 53129 


53122 Fast-neutron irradiation of mouse embryos in the pronucle- 
ar zygote stage: mortality curves and neoplastic diseases in 30-day 
postnatal survivors. Friedberg, W. (Civil Aeromedical Inst., Oklaho- 
ma City); Hanneman, G.D.; Faulkner, D.N.; Neas, B.R.; Cosgrove, 
G.E. Jr.; Darden, E.B. Jr. Proc. Soc. Exp. Biol. Med.; 151: No. 4, 808- 
810(Apr 1976). 

Mouse embryos in the pronuclear zygote stage were either 
irradiated in utero with a dose of 15 rad of fast neutrons or were 
sham-irradiated. Those animals that survived at least 30 days after 
birth were observed until their natural death. The percentage inci- 
dence and mean age at death for each of the principal neoplastic 
diseases seen On postmortem examination and also cumulative mor- 
tality distributions was investigated. No statistically significant dif- 
ferences were found between irradiated and sham-irradiated mice of 
the same sex. 


53123 Changes in the composition of canine respiratory cells 
obtained by bronchial lavage following irradiation or drug immuno- 
suppression. Reynolds, H.Y.; Kazmierowski, J.A.; Dale, D.C. (Na- 
tional Institutes of Health, Bethesda, MD). Proc. Soc. Exp. Biol. 
Med.; 151: No. 4, 756-761(Apr 1976). 

Canine respiratory cells, obtained by bronchial lavage, and 
blood leukocytes were monitored to observe cellular changes fol- 
lowing acute and chronic immunosuppression. Irradiation (350 R) 
produced bone marrow suppression and prompt peripheral blood 
leukopenia, but did not affect recovery of pulmonary alveolar ma- 
crophages or lymphocytes for 12 days after. Treatment for 6 weeks 
with daily methylprednisolone (1 mg/kg) caused a progressive de- 
crease in the number of recoverable respiratory lymphocytes, where- 
as alternate day methylprednisolone (2 mg/kg) had less effect. 
Cyclophosphamide in combination with steroids generally augment- 
ed the progressive loss of blood and respiratory lymphocytes. Re- 
covery of alveolar macrophages was not changed appreciably. Thus, 
the population of lung macrophages, sampled by pulmonary lavage, 
withstood acute and chronic forms of immunosuppression very well. 
In contrast, canine lymphocytes seem more susceptible to injury, 
especially to drug regimens containing steroids. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 52977 


53124 Dominant lethal mutations in insects with holokinetic 
chromosomes: irradiation of pink bollworm sperm. Berg, G.J.; La- 
Chance, L.E. Ann. Entomol. Soc. Am.; 69: No. 5, 971-976(15 Sep 
1976). 

Adult males of the pink bollworm, Pectinophora gosypiella 
(Saunders), were irradiated with 19 and 30 krad of gamma radiation 
and mated with virgin, untreated females. Males treated with 19 or 
30 krad of gamma radiation, at 2 to 24-h or 48 to 72-h postemer- 
gence, respectively, did not show reduced mating frequency com- 
pared with the untreated male controls. However, transfer of eupyr- 
ene sperm was reduced by treating 2 to 24-h postemergent males 
with 30 krad. Irradiation with 19 or 30 krad did not cause complete 
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male sterility; 12.7 and 16.8 percent, respectively, of the fertilized 
eggs hatched. Eggs fertilized with irradiated sperm were examined 
cytologically and showed a retardation of embryonic development 
up to the blastoderm stage. From the blastoderm stage onward, 
development was parallel to those eggs which were fertilized by 
et . Of the embryos in the groups treated with 30 
and 19 krad, 51.3 to 66.6 percent, respectively, devel into fully 
differentiated, normal. ing, prehatch embryos. The radiation- 
induced dominant | mutations were, generally, expressed very 
late in embryonic development. 


elie 
ation on the Pacific oyster, Crassostrea gigas. Mix, M.C. 
State Univ., Corvallis). Mar. Fish. Rev.; 38: No. 10, 12-15(Oct 1976). 
Doses of gamma radiation between 1 and 400 krads were 
given to the Pacific oyster, Crassostrea gigas, to characterize the 
pathological effects of — radiation on bivalue mollusks. Irra- 
diation above 200 krads death within 9 days, 75 krads caused 
degeneration of all tissues and death within 180 days, 10 krads 
caused cessation of mitotic cell development, 1 krad doses caused 
degeneration of gonadal tissue and doses in excess of 1 krad caused 
sterilization. Regeneration was noted only in digestive tubules at 
sublethal doses. It is hypothesized that the major effect is on an 
uncharacterized cell renewal system. Questions raised by the data 
are presented. (JWP) 


PEST CONTROL 
REFER ALSO TO CITATION(S) 53124 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 


53126 (BNL—22775) Treatment of hyperthyroidism: use of ‘*'I 
and ‘J, Atkins, H.L. (Brookhaven National Lab., be oe N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 26p. (CONF-770355—1). 
Dep. NTIS, PC A03/MF AOi. 

From National symposium on therapy in nuclear medicine; 
Hartford, Connecticut, United States of America (USA) (17 Mar 
1977). 

Factors related to late hypothyroidism following the use of 
131] for treatment of a are discussed with regard to 
age of patient, size of dose, previous surgery, immune status, and 
others. Possible reasons for the post-therapeutic hypothyroidism are 
discussed with regard to effects of radiation on the reproductive 
capacity of thyroid cells, effects of radiation on blood vessels, and 
dose distribution of radioiodine. The following therapeutic strategies 
are discussed: reduction of initial dose; multiple small doses; high 
dose radioiodine followed by replacement therapy; the use of exter- 
nal beam irradiation; and the use of '*°I. (HLW) 


53127 (HEDL-TME—76-98) Procedure for hazards 
used in operations. 
ineering Development Lab., Richland, Wash. 
ntract EY-76-C-14-2170. 3ip. Dep. NTIS, PC 
A03/MF AOl1. 


A procedure is presented to identify and assess hazards associ- 
ated with gloveboxes used for analytical chemistry operations in- 
volving plutonium. This procedure is based upon analytic tree 
methodology and it has been adapted from the US Energy Research 
and Development Administration's safety program, the Management 
Oversight and Risk Tree (MORT). 


53128 Theory of the induction of bone cancer by alpha radiation. 
Marshall, J.H.; Groer, P.G. (Argonne National Lab., IL). Radiat. 
Res.; 71: No. 1, 149-192(Jul 1977). 

A theory of the induction of osteosarcoma by a particles fits 
the data for radium in man and dog over the entire dose-time- 
response surface. The theory postulates that an endosteal cell near 
bone surface is transformed by three events. Two initiation events, 
each with a probability of 4 x 10~*/rad (an effective target diameter 
of 100 A), are produced in a single cell by two a particles. A 
promotion event then occurs at a rate of 10°*/year, not related to 
radiation, but proportional to the rate of bone remodeling. In compe- 
tition with these events is the killing of any endosteal cell by an a 
particle with a probability of 10~?/rad. Killed endosteal cells are 
assumed to be replaced by stem cells at a rate of 10~ '/day. Postulat- 
ed tumor growth takes 3 to 6 years. These values for man are 
preliminary. The probability rad per cell of each initiation 
appears to be a 10 times larger in dog than in man. A 
new method of t i ional analysis provides a compact way 
to report more fuily the data for internal emitters and eliminates 
competing risks from comparisons between theory and experiment. 
The theory provides an explanation for latent period, for the pro- 
traction effect for **Ra in man, for the scarcity of tumors in 
compact bone, for the narrow time distribution of tumors in dog, for 
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the wide time distribution of tumors in man, for the plateau in 
cumulative incidence at 17 to 31 percent observed so far for ?2*Ra- 
26Ra in man, for the much higher plateau in dog (92 percent), and 
for the steep decrease of tumor rate with decreasing dose below the 
plateau. Tumor rate P is shown to be a function of endosteal dose D, 
and, at less than 1 rad/day, to be independent of endosteal dose rate 
F. At low doses, P is bogey to D?. At high doses, P plateaus 
and becomes independent of D. The onset of the plateau occurs at 
140 rad and is governed by the mean lethal dose to endosteal cells. 


ANIMALS 
REFER ALSO TO CITATION(S) 53128 


= Altered collagen metabolism in radiation-induced intersti- 

tial pulmonary fibrosis. Pickrell, J.A.; Harris, D.V.; Mauderly, J.L.; 
Hahn, F.F. (Inhalation Toxicology Research Inst., Albuquerque, 
NM). Chest (Chicago); 69: No. 2, 311-316(Feb 1976). 

In the present study, we review the relationship of collagen 
metabolism, morphology, and physiologic function to the develop- 
ment of radiation-induced fibrosis as determined by work in our 
laboratory. Included are observations made on beagle dogs and 
Syrian hamsters which received single, short-term inhalation expo- 
sures to either alpha- or beta-emitting radionuclides. Com ns 
are also made with results of the external irradiation of Syrian 
hamster lungs. 


THERMAL EFFECTS 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 53025 


53130 (NTIS/PS—77/0185) Thermal pollution. II. Biological 
effects. Volume 2. 1974—February, 1977 (a bibliography with ab- 
stracts). Report for 1974—Mar 77. Lehmann, E.J. (National Techni- 
cal Information Service, Springfield, Va. (USA)). Apr 1977. 174p. 
PC NO1/MF NO1. 

Supersedes NTIS/PS—76/0129, and NTIS/PS—75/219. 

Abstracts covering the effects of heated effluents on fish, 
shellfish, microorganisms, and plants in both fresh and salt water are 
ange including the effects on growth, ecology, metabolism, 

eat tolerance, and productivity. The effluent sources are both 

power and industrial plants. (This updated bibliography contains 169 
abstracts, 37 of which are new entries to the ey edition.) See 
also NTIS/PS-76/0128, Volume 1, covering 1964-197 


53131 Effect of heated waters on biocenosis of the moderately 
polluted Narew River: microbiological characteristics. Godlewska- 
Lipowa, W.A. (Inst. of Ecology, Lomianki, Poland). Pol Arch. 
Hydrobiol.; 23: No. 4, 499-506(1976). 

Studies on the density and biomass of bacteria, cellulolytic 
bacteria and actinomyces were carried out in the 113-km-long sector 
of the Narew River from Ostroleka down to the Zegrzynski Dam 
Reservoir. Heterotrophic activity of microflora on cellulose and 
index of fecal pollution were determined. The number and biomass 
of bacteria in the Narew River remained, before (1973) and after the 
setting in motion of the Power Plant-B at Ostroleka (1973), at a 
stable level with only very slight oscillations. In 1973 the values of 
the index of fecal pollution and of actinomyces were slightly higher 
than in 1972. This refers also to the number and activity of celluloly- 
tic bacteria. The values of the organic matter destruction in 1973 
were many times higher than in 1972. It seems that this comes in 
result of a cumulative effect of a slightly higher water temperature 
and simulataneous water contamination. 


PLANTS 
REFER ALSO TO CITATION(S) 53130 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 53023, 53130 


53132 Respiratory adaptations: invertebrates. Hammen, C-.S. 

(Univ. of Rhode Island, Kingston). pp 347-355 of In Estuarine 

Ga. Volume I. Uses, stresses, and adaptation to the estuary. 
iley, M. (ed.). New York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

The major recent advances are: increased precision in describ- 
ing the relation of oxygen consumption to oxygen concentration, 
temperature, and activity; recognition of cessation of oxygen con- 
sumption and survival of prolonged anoxia as common features of 
invertebrate respiration; and integration of data on properties of 
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enzymes and pathways of metabolism into the developing story of 
respiration with and without oxygen. Variation in rates —— 
with oxygen content of the medium can be described by a 

equation with three parameters chosen to express 

strict conformity. Over certain segments of the environmental range, 
the oxygen uptake of some species increases with temperature only 
1.2 to 1.4 times for 10°, rather than in accordance with the expected 
doubling of rate of chemical reactions. When animals survive very 
low oxygen tension for extended periods, ig Ar may be called “eur- 

yoxic”, a new term analogous to euryhaline and eurythermal. The 
term "facultative anaerobe” is inay riate because all animals are 
aerobes. At least five species of bivalve mollusks are highly eur- 
yoxic, surviving 21 to 51 days of oxygen lack at low temperatures. 
Since rates of enzyme activity ultimately rates of oxygen 
uptake and acid production, the Kinetic properties of enzymes, 
together with endogenous concentrations of substrates, activators, 
and inhibitors, must eventually predict respiration rates. 


53133 New results on the rearing of Carcinus maenas in the 
ere Dries, M.; Adelung, D. (Univ., Kiel). Mar. Biol.; 38: No. 
1, 17-24(1976). (In German). 

e shore crab Carcinus maenas was reared in the laboratory 
from egg deposition to sexual maturity. S; enclosures were 
developed for cultivation of the larvae. Food and temperature 
proved to be the most important exogenous factors for rearing 
success. Fresh Artemia salina nauplii were the only food suitable for 
all larval stages. The following rearing temperatures f me most 
successful during larval development: (1) embryonic elopment, 
10°C; (2) zoea stages, 15°C; (3) —— stage, 17.5°C. The larvae 
hatch preferably in darkness when reared under short-day condi- 
tions. 


53134 Temperature and life cycle in Ophryotrocha labronica 
(Polychaeta, Dorvilleidae). Akesson, B. (Univ. of Gothenburg, 
ee Ophelia; 15: No. 1, 37-47un aan 

nder experimental conditions the life cycle of Ophryotrocha 
labronica La Greca and Bacci can be completed at tem; 
from 12 to 28°C. The cycle is 83 days at 4. 5°C and 16.5 days at 
28°C. Maximum growth rate occurs at 28°C. Maximum fecundity 
and reproductive rate are obtained at 20°C and 23°C, respectively. 
The temperature preference for reproduction is 21°C. At all tem- 
peratures the mortality rate of males is higher than that of females. 
In adults the best survival occurs in the lower part of the tempera- 
ture range. For larvae and juveniles the best survival is obtained at 
25°C. In spite of the high mortality and a low reproductive rate, 
28°C appears to be close to the optimum temperature for a popula- 
tion of O. labronica. The negative factors are more than compensat- 
ed for by the advantages of a short generation time. 


53135 Respiratory nes modifications in Acartia clausi 
(Crustacea: poda) the 
circuit of a power plant. Gaud 


after passage through the cooling 
y, R. (Centre Universitaire de Luminy, 
Marseille). Mar. Biol.; 39: No. 21 wer atin 


The respiratory metabolism of the copepod Acartia clausi, the 
most abundant species of zoo) lenkfon i in the area a (Gulf 
of Fos, Mediterranean Sea, France), was studied at different tem- 
peratures during an annual cycle. Copepods were collected from 
three different stations: first the intake area, where sea water was 
pumped into the cooling circuit of a power plant; second, the outlet 
area of this circuit, where the heated effluents were discharged with 
an average At of 6°C; third, a small protected bay directly influ- 
enced by the flow of the heated waters. Seasonal variations in 
respiration intensity were observed, with a spring maximum. S) 
mens collected from the heated effluents exhibited comparatively 
reduced metabolism. Qio varied with temperature and time of year, 
suggesting seasonal regulation of metabolism. Except in March, 
where metabolic curves differed markedly according to the origin of 
the sample (species from the heated effluents displaying a pe 
curve of the summer type), the principal difference in of 
respiration-temperature curves appeared in the range of 10° to ec, 
where reduced respiration was observed in specimens from the 
heated effluents. When A. clausi from external areas were exposed to 
artificial thermal stress, they displayed a respiratory metabolism 
— similar to that of specimens sampled from the heated ef- 

uents. Experiments performed with warm-acclimated 
revealed respiratory modifications similar to those observed in co) 
pods from the heated effluent. These results are discussed in relation 
to the thermal conditions prevailing at the investigated site. 


53136 Effects of thermal shocks on drifting aquatic insects: a 

simulation. Sherberger, F.F.; Benfield, E.F.; Dickson, 
K.L.; Cairns, J. Jr. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg). J. Fish. Res. rd Can.; 34: No. 4, et te ya > 

E ects of temperature shocks from thermal plumes on d: 

ing Isonychia oainak ie Baetidae) and any (Tri- 
p Rs Hydropsychidae) larvae were examined in a laboratory 
simulation. Groups of both insects were collected at various seasons 
and acclimated in the laboratory at tem comparable to 
those in the field. Groups were exposed to shocks of varying 





5524 ENERGY RESEARCH ABSTRACTS 


duration and observed for periods of 10 days afterward. Consistent 
statistically significant differences in mortality between treatment 
and control groups were not evident until shock temperatures neared 
the respective upper lethal limits for the two insects. While consis- 
tent treatment related differences in molting frequency in Isc«nychia 
were not obtained, changes in the patterns of molting were observed. 
Behavioral tests with Isonychia indicated no discernable treatment 
effects on rheotaxis, phototaxis, and substrate orientation. No discer- 
nable effects of treatment on —orw to predation of Isonychia 
by Cottus carolinae were observed. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 53023, 53130 


53137 Respiratory adaptation: fishes. Hoss, D.E.; Peters, D.S. 
(Atlantic Estuarine Fisheries Center, Beaufort, NC). pp 335-346 of 
In Estuarine age rocesses. Volume I. Uses, stresses, and adaptation to 
the estuary. Wiley, M. (ed.). New York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

Changes in respiration rate (oxygen consumption) in relation 
to environmental alteration (both natural and man induced) may 
reflect how well, if at all, an organism has adjusted to a given 
situation. The purpose of this paper is to review the recent literature 
on fish respiration giving special emphasis to those papers that relate 
respiratory adaptation to certain environmental conditions. By adap- 
tation we mean an adjustment of iratory rate in responses to 
changed conditions. We have examined the utilization value of some, 
but not all, adaptations. In our discussion of respiratory adaptation, 
the experimental methodology was critically examined since the 
organism's response may be affected signi tly by the experimen- 
tal technique chosen. Major topics of discussion will include: the 
problems associated with methodology and defining the t of 
metabolism being measured, the effects of temperature, salinity, 
oxygen tension, season, nutritional state, and a stage on 
oxygen consumption, and the usefulness of oxygen consumption 
measurements in estuarine research. To stimulate discussion and 
research in those areas where we fell certain weaknesses exist, a 
critical position was taken on several subjects. 


53138 Growth of the cichlid fish 


Tylochromis bangwelenis in 
Lake Bangweulu, Zambia. Griffith, J.S. (Dept. of Fisheries, Samfya, 
Zambia). Trans. Am. Fish. Soc.; 106: No. 2, 146-150(Mar 1977). 
Growth of the cichlid Tylochromis a was as- 

lec 


sessed by examination of scales from fish coll Lake Bangwe- 
ulu, Zambia, i in 1972-1973. Discontinuities in circuli that ap wpe 
be valid annuli were observed. They appeared on scales of yearling 
fish in August—October and on scales of older fish slightly later, 
apparently in response to changes in lake temperature. Fish reached 
an averag: es eS ene Oa ee ee yan, a gee 2 
to 3 cm in each subsequent year to a maximum age of 7 years. Male 
T. bangwelensis grew slightly faster than females. A few fish of both 
sexes matured at a minimum length of 11 to 12 cm at the end of their 
second year, but most individuals matured one year later. 


53139 Comparative cold resistance of three Columbia River or- 
ganisms. Becker, C.D.; Genoway, R.G.; Schneider, M.J. (Battelle 
Pacific Northwest Labs., Richland, WA). Trans. Am. Fish. Soc.; 106: 
No. 2, 178-184(Mar 1977). 

Resistance to no and ual cold shock was determined 
in bioassays with pumpkinseed gibbosus), rainbow trout 
(Salmo gairdneri), and a northwestern crayfish (Pacifastacus lenius- 
culus) acclimated to higher temperatures at 5 C increments. Test 
criteria were median tolerance limits (TLm) for 96-h exposures after 
abrupt cold shock, and 50 percent loss of equilibrium (LESO) for 
decline rates of 18, 15, 10, 5, and 1 C/h during gradual cold shock. 
— resistance on original acclimation sey ay (AT) 

and varied among species under both test conditions in the order: 

Fe eer tals Cu SCR ees lower 

Lm limit for pkinseed was 12.3 C at 30 C AT, 9.6 C at 25 C 
AT, 4.5 C at 20 C AT, and 2.7 C at 15 C AT. Rainbow trout at 20, 
15 and 10 C AT survived abru; ee an 1.4 
and 0.5 C, respectively. Cra at 25, 20 and IS CA 
exposures down to 2.5, 0.4 and 0.0 C, respectively. 
slightly above LESO values for both fish species but we! w for 
crayfish. Partial adaptation significantly lowered LE values at de- 
cline rates below 18 C/h for a and to a lesser extent for 
the other two species, thus extending the lower margin of cold 
resistance. 


53140 Ris - a for growth of juvenile bluegills. 
Lemke, A.E. (Environmental Protection Agency, Duluth). Prog. 
Posh-Culis 39: No. 2, 55-57(Apr 1977). 

Juvenile bluegills, Lepomis macrochirus (initial weight, 1.8- 


8.0 g), were individually marked and fed to excess during a 30-day 
constant temperature test; day length was 16 h. Fish were tested at 
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temperature intervals of 2° from 20 to 36°C. The highest 

growth rate occurred at 30°C (2.35%/day); however, gro rates 
of « only the groups held at 20 and 36°C were statistically different 
from the rate for the group held at 30°C. 


53141 Effects of bovine gro scanty Pyne Bo yr Pode = | 


(Cyprinus carpio) and the influences of temperature 
Adelman, I.R. (Univ. of Minnesota, St. Paul). J. Fish. Res. Board 
Can.; 4 No. 4, 509-515(Apr 1977). 
Experiments were conducted on yee -the-year or year- 

(Cyprinus carpio) to determine the influence of tempera- 
mee on the growth promoting ability of bovine 
growth em and the dose-res; ene Seay of bovine 
growth hormone on carp growth. was relatively greater 
enhancement of growth due to bovine wth hormone at an above 
optimum temperature for growth, 35°C, than at the optimum tem- 
perature, 30°C. This was possibly due to decreased production or 
activity of endogenous growth hormone at the higher temperature 
resulting in a ter relative response to the exogenous bovine 
hormone. Inhibition of of endogenous growth hormone may be a major 
limiting factor to 7 at above optimum temperatures. Day- 
lengths of 9 and 16 h had no effect on the mse of the fish to 
hormone injections. At a temperature of 35°C receiving bovine 
hormone dosages of 12.5, 25, 50, and 100 wg/g per wk responded 
with increasingly greater growth rates over fish receiving sham 
injections. Condition mn factors of of fish increased throughout most —— the 
experiment with greater increases among hormone injected fish 


53142 Na*:K* - and HCO;~ -stimulated ATPase activities in the 
gills and kidneys of thermally acclimated rainbow trout, Salmo gaird- 
neri. McCarty, L.S.; Houston, A.H. (Brock Univ., St. Catharines, 
Ont.). Can. J. aa; 5 Bs: Lome 4 704-712(Apr 1977). 

Gill and ki Mg a4 lent, Na*:K* - and HCOs~ -stim- 
ulated ATPase (EC 36.1 ) activities were estimated at 25°C and at 
acclimation temperature in rainbow trout, Salmo gairdneri, acclimat- 
ed to 2, 10, and 18°C, as were plasma levels of sodium, potassium, 
and chloride. Sodium and chloride exhibited no significant variation 
between 2 and 18°C; 5 potassium levels were elevated at 18°C. When 
assayed at 25°C Mg*-dependent and HCO; -stimulated ATPase 
activities did not vary consistently or significantly in relation to 
acclimation temperature. Under comparable assay conditions both 
gill and kidney Na*:K* -stimulated activities declined at higher accli- 
metion po ntl Significant increases in all activities were en- 
countered when preparations were incubated at the ——— 
acclimation temperature. The data suggest that the hial 
Na*:K*—ATPase system serves primarily as a high-tem 
amplifier of sodium uptake, and may pore Band little to the mainte- 
nance of sodium balance in the cold-adapted animal. No evidence of 
a critical involvement of HCOs~ -stimulated ATPase in ionic regula- 
tions was obtained. 


53143 Circannual cycles of blood plasma freezing point and Na* 
and Cl~ concentrations in Newfoundland winter flounder (Pseudo- 


): correlation with water temperature and pho- 
her, G.L. (Univ. of Newfoundland, St. John’s). Can. J. 
Zool.; 55: No. 5, 789 795(May 1977). 

A 4-year field program was pat on the winter flounder 
to correlate changes in plasma Na*, Cl~, and freezing-point depres- 
sion with sea-floor water and 0 ad temperatures, day length, 
salinity, depth of capture, and yen - burrowing in sedi- 
ments. Plasma Na*, Cl’, and freezing-poi depression showed 
annual cycles with maxima in winter Sante 
1.1 to -1.4°C) and minima in summer tary-Apal emperatre The 

change 2 eer, Cee See Seen © a 
about rand Yen sod this was ae ae and Cl” and the 
remaining presence of an “an 
that plasma “antifreeze” appeared in November iene) ) and disap 
peared during oy Sythe 3°C). pigs Ln winter the flounder 
— — only in the sampling site and were 

ly buried up to 10-15 oe in the codons tid were warmer 

{0.1 t0.0.4°C) thee the convener. The plasma Na*, Cl, and freezing- 

point depression of winter flounder held in the laboratory for 7 days 

were always : Sey lower than the began py fish. The 

differences between these two grow during the 

summer, suggesting that the effects of "stress" uring capture differ 
seasonally. 


ture 


salinity by tadpoles of 
; No. 2, 73-3763 May 1977) 
y ba KD pe. tolerant 
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25C. Tadpoles were placed 5 days each at 0, 20, 40, 60, 80 and 100% 
sea water. Ng emp dead at end of 5 day period was 0, 0, 0, 5, 
33, and 100% survival was more than 50% up through 80% sea 
water. (MU) 


53145 Fish community in the vicinity of a thermal discharge in 
the James River, Virginia. White, J.W. (Univ. of Richmond); Wool- 
cott, W.S.; Kirk, W.L. Chesapeake Sci.; 18: No. 2, 161-171(Jun 1977). 

The size, species composition and structure of the fish com- 
munity in a 9.6 stretch of the James River in the Piedmont 
Province of Virginia were analyzed. Twenty collections were made 
by electrofishing from October 1972 through September 1973 from 
both the north side of the river, which received a thermal discharge 
from an electric power station (AT4-14C at outfall), and the south 
side where temperatures were ambient. Parameters investigated 
were number of species, total number of individuals and the Shan- 
non-Wiener and evenness indices of species diversity. Differences 
were found to exist in community structure among seasons within 
both the ambient and thermally influenced zones. In the ambient 
zone all parameters showed significant seasonal change with values 
lower in the winter. At the outfall station significant seasonal change 
occurred for only the diversity and evenness indices with values 
lower in the summer. Average total abundance remained lower 
within all seasons at the outfall station than in.the ambient zone. As 
temperatures declined downstream from the point of effluent dis- 
charge eter values more closely approached those on the 
unheated side of the river. 


CHEMICALS METABOLISM AND TOXICITY 


53146 Pollutant removal from coal-ash basin effluent. Guthrie, 
R.K.; Cherry, D.S. (Univ. of Texas, Houston). Water Resour. Bull.; 
12: No. 5, 889-902(Oct 1976). 
The drainage system for an ash basin serving a coal-fired 
wer plant at the Savannah River Project, Aiken, South Carolina, 
as been studied for 15 months to determine abiotic and biotic 
characteristics and mechanisms of pollutant removal. Measurements 
made included temperature, dissolved oxygen, pH, turbidity, alkalin- 
ity, conductance, flow rate, sulfate, nitrate, and phosphate. In addi- 
tion, neutron activation analysis was employed to determine concen- 
trations of 40 chemical elements in water, benthos, bacterial, plant, 
invertebrate, and vertebrate samples collected at six sampling sta- 
tions. Five-day toxicity tests were performed using organisms from 
within and from outside the system. Conductance, pH, alkalinity and 
sulfate concentration varied little throughout the system. Tempera- 
ture, dissolved oxygen, turbidity, nitrate, phosphate, and flow rate 
decreased at stations farther removed from the ash basin. Concentra- 
tions of most chemical elements measured were greatest in benthos 
(75 percent of total) and least in water (less than one percent of 
total), indicating that a major removal mechanism was sedimentation 
of suspended particulate matter. Plants concentrated only 15 percent 
of the total heavy metal concentration found in the benthos. Light 
metals were more highly concentrated in animals than in plants, 
although all plants were found to possess 19 percent of the concen- 
tration present in the benthos and water. Active metals and halogens 
were highly concentrated by most organisms. roducers 
within the system were least efficient in concentration of all elements 
except Mn. Consumers (invertebrates and vertebrates) were found to 
highest concentrations of all other elements. Organisms 
ound within the drainage system were observed to be able to 
survive a five-day toxicity test at any point within the system, 
whereas other organisms were observed to vary in their resistance to 
the drainage system environment. 


CELLS 
REFER ALSO TO CITATION(S) 53072 


53147 (CONF-770453—1) Triplet sensitization of DNA. Rahn, 
R.O. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 9p. Dep. NTIS, PC A02/MF AO1. 
From 6. symposium on UV-radiation in biology and medicine; 
Kuhlun rn, German Democratic Republic (4 Apr 1977). 
riplet sensitization of DNA is a selective means of introduc- 
ing thymine cyclobutane dimers into DNA. Under normal condi- 
tions, ultraviolet irradiation of DNA (lambda less than 300 nm) 
results mainly in pyrimidine dimer formation. However, appreciable 
amounts of other kinds of damage occur which contribute to the 
destruction of base stacking. Evidence for nondimer damage can 
most easily be seen by measuring the extent of localized denaturation 
in the DNA (Rahn and Stafford, 1976). At high fluences, the damage 
caused by nondimer photoproducts may be five times as much as 
dimer products. However, irradiation of DNA at wavelengths great- 
er than 300 nm in the presence of certain sensitizers results in nearly 
exclusive formation A thymine-thymine cyclobutane dimers. This 
paper will deal mainly with the ability of three sensitizers, namely, 
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acetone, acetophenone, and benzophenone to selectively introduce 
thymine dimers into DNA. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 52974 


53148 (NTIS/PS—77/0200) The biological effects of oil spills (a 

with abstracts). Report for 1964—Mar 77. Harrison, 
E.A. (National Technical Information “adores Springfield, Va. 
ts | — 1977. 1 ee AUR F 5"4 PC NO1/MF NO1 

/PS-76/0033, and NTIS/PS-75/118. 
The ecloot selected abstracts cover all 

ecological effects of oil spills in salt and 
microorganisms, plants, and animals are studied, \g with research 
on the residues ne metabolic products of various — 
(This updated bibliography contains 191 abstracts, 49 of which are 


new entries to the previous edition.) 


53149 (ORNL-tr—4364) Study on the effectiveness of disinfect- 
ing sewage containing tuberculosis bacilli without biological treatment. 
Dozanska, W.; Manowska, W. Translated by S.D. Blalock, Jr. from 
Rocz. Panstw. Zakl. Hig.; 23: No. 3, 353-363(1972). 12p. Dep. NTIS, 
PC A02/MF A01. 

Field research was carried out on the possibility of effective 
disinfection of sewage con tuberculosis bacilli after mechani- 
cal purificaticn without biol treatment. Model research was 
also carried out on the effect o esiows sospenshuonon Gay saibrat 
killing bacilli by chlorine in an aqueous environment. 


PLANTS 
REFER ALSO TO CITATION(S) 51340, 52929, 52974, 52975, 
52976, 53148 


53150 PA Fe oe ——— 2 plants to sulfur 
and photochemical oxidants. 


woody 
Final report. Davis, D.D.; Wil- 


). 
(EPA—600/3-76/ e103) NTIS, PC A05/MF AO1 

Prepared in cooperation with Pennsylvania State Univ., Uni- 
versity Park. Center for Air Environment Studies. 

This report presents the result of a detailed review of Europe- 
an and United States literature regarding the sensitivity of woody 
vegetation to sulfur dioxide, ozone, i nitrate (PAN), or 
nitrogen oxides. Reference is made to R japanese and Austri- 
an literature only when examined are commercially impor 
tant in the United States. The manner in which the original suscepti 
bility data were collected may influence the relative position jon of a 
species in a composite ee | table. Therefore, many 
tables are presented for individual interpretation of ibility. 
Composite summary susceptibility tables are also presented for each 
pollutant. 


53151 Chromium Ley in barley 
deum vulgare L.). Sk . R.A; , P.R.; 
(Univ. of London). Planta; 132. No. 3, 209-214(1976). 

Potassium chromate is more toxic to the growth 


of barley in 


_ Solution culture than chromic chloride, though apparent uptake of 


the latter is much — Ct aote indicate that tl 
uptake is “active” whereas Cr* wy is passive, Sens eat 

the two forms do not share a common wu mechanism. Studies on 
the form of Cr inside root cells show that in plants fed CrO,?" the Cr 
remains largely unchanged whereas in plants fed Cr* a little CrO,?” 
(0.5 percent) is produced. This conversion is dependent on the 
presence of li material and is probably enzymatic. Chromate 
uptake follows Michaelis-Menten kinetics at low concentration and 
is competitively inhibited by sulphate. Transport of chromium up the 
root is very slow, accounting for the low levels of Cr in shoots. 
Chromate is transported better than Cr** though still to a very 
limited extent. These experiments provide a physiological basis for 
previous observations. 


53152 Reductions in biomass and diversity resulting from expo- 
sure to mercury in artificial streams. Sigmon, C.F.; Kania, H.J.; 
Beyers, R.J. (Univ. of Georgia, Athens). J. Fish. Res. Board Can.; 34: 
No. 4, 495-500(A r 1977). 

ary fovels in consutaetions stalled 06 those in natural 
waters posercan. Foe with mercury (0.1 and 1.0 »g/1] caused signifi- 
cant reduction in algal numbers, stock, diversity. Re- 
ductions in diversity resulted from a decrease in the evenness of 
distribution of mor ene yt mtn and a decline in the number of 
species. Although the algal unity was affected by mercury 
ions, the magnitude efcaan wes was at the mercury levels tested 
and the number of species affected were few. The decline in 
standing crop could indirectly affect other food chain members 
possess physiological resistance to the mercury. There was no evi- 
dence of direct or indirect impact on the herbivorous or carnivorous 
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midges. The impact on primary producers was not sufficient to be 
transferred to consumer trophic levels. 


53153 Effects of 15% CO on the accumulation of the phytoa- 
lexin phaseollin in Phaseolus vulgaris in response to mechanical 

and to infection by Colletotrichum lindemuthianum. Arnold, R.M.; 
Rahe, J.E. (Simon Fraser Univ., Burnaby, B. C.). Can. J. Bot.; 55: 
No. 8, 867-871(15 Apr 1977). 

Accumulation of phaseollin at sites of point-freezing injury cn 
etiolated hypocotyls of Phaseolus vulgaris occurred in air but was 
prevented when seedlings were _ in air containing 15 percent 
CO, immediately after injury. inhibitory effect was 7 
overcome when CO>-treated ings were returned to air. |- 
lin accumulation in 15 percent did occur, however, when 
injured seedli were maintained in air for 3-9 h before being 
transferred to COs, indicating that the sensitivity to COs lies at an 
early stage of the process leading to phaseollin production. In 
contrast, phaseollin accumulation at sites of infection of P. vulgaris 
by an incompatible race of Colletotrichum lindemuthianum was not 
inhibited by 15 percent CO2. These results indicate that the processes 
leading to the accumulation of phaseollin at incompatible infection 
sites and at injury sites may be regulated differently. 


53154 Copper tolerance in clones of Agrostis gigantea from a 
mine waste site. Hogan, G.D. (Laurentian Univ., Sudbury, Ont.); 
Courtin, G.M.; Rauser, W.E. Can. J. Bot.; 55: No. 8, 1043-1050(15 
Apr 1977). 

A mine waste site from Sudbury, Ontario, contaminated with 
heavy metals is described... The dominant vegetative cover was 
formed by two grasses: Agrostis gigantea Roth. and Agrostis scabra 
Willd. Testing of 10 clones of A. gigantea from the roast bed and an 
adjoining area for copper tolerance showed that two clones collect- 
ed from the roast bed were tolerant to increased copper levels. 
Copper tolerance was found in clones growing on soils with high 
copper contents and low pHs. The combination of high copper 
content and low pH brought about a high level of extractable copper 
within the soil. Soils with equally high copper levels but higher pHs 
and therefore low extractable-copper levels did not support copper- 
tolerant clones. 


53155 Ecological responses of phytoplankton on chronic oil pollu- 
tion. Ignatiades, L.; Mimicos, N. (Nuclear Research Center, Athens). 


(N 
Environ. Pollut. (London); 13: No. 2, 109-118(Jun 1977). 


The composition of phytoplankton in an inshore environment 
constantly polluted by petroleum hydrocarbons was followed over 
an annual cycle. The diatoms, dinoflagellates, y-flagellates, cocco- 
lithophores, silicoflagellates, blue- and others seemed to resist 
the toxicity of oil at the recorded concentrations. Special attention 
was paid to the species composition, dominance, diversity and suc- 
cession of diatoms and dinoflagellates. The results are com 
with data obtained from other nonpolluted environments and the 
relationships discussed. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 50907, 53148 


53156 (IS-T—760) Relationship of structure to effectiveness of 
some insecticides and molecular 


y 
nitrate, Rohrbaugh, W.J. (Ames Lab., Iowa (USA)). Jun 1977. 
Contract W-7405-ENG-82. 115p. Dep. NTIS, PC A06/MF AOI. 

Thesis. 

Results are reported from an investigation of correlations 
between molecular structural parameters of selected organophos- 
phorus insecticides and their corresponding toxic effectiveness. The 
crystal and molecular structures of azinphos-methyl, emidithion, and 
tetrachlorvinphos were determined via three-dimensional x-ray anal- 
ysis. Acetylcholinesterase (AChE) in nerve cells was identified as 
the target for organophosphorus insecticides. 


53157 PCB and the activities budget of the crab hemigrapsus 
oregonensis. Pearson, W.H.; Holton, R.L. ~—— State Univ., Cor- 
vallis). pp 290-301 of In Estuarine processes. Volume I. Uses, stress- 
es, and adaptation to the estuary. Wiley, M. (ed.). New York; 
Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

In order to understand the adaptive processes of an estuarine 
organism under stress from a pollutant, the behavior of the crab 
Hemigrapsus oregonensis was assessed with anu without exposure to 
polychlorinated biphenyls (PCB's). Activities budgets were devel- 
= from observations of the time crabs spent in 20 categories of 

Iter use, posture, and activity while held in habitat models com- 
= with tides. Females spent more time sheltered and feeding but 
ess time displaying than males. For both sexes certain activities 
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predominated at certain tidal stages. Multivariate discriminant analy- 
sis was used to explore differences in activities budgets between 
ordinary conditions and stressing conditions when PCB-contaminat- 
ed sand was present. Discriminant functions containing all 20 activi- 
ties did not clearly distinguish the budgets of stressed and unstressed 
crabs. Stepwise discriminant analyses, used to choose the most 
— onious functions, indicated where the budgets differed. For 

th sexes and different trials, feeding consistently appeared in the 
multivariate discriminant functions and decreased under PCB expo- 
sure. The discriminant analysis suggested that the consequences one 
would predict for a pollutant-induced stress are functions of the 
paradigm under which one observes. In a search to predict the 
consequences of pollution one should be alert not only to the 
character of the organism's failures, but also to the nature of its 
successes. 


Sublethal effects of petroleum fractions on the behavior of 
the lobster, Homarus americanus, and the mud snail, Nassarius obsole- 
tus. Atema, J. (Marine Biological Lab., Woods Hole, MA). pp 302- 
312 of In Estuarine processes. Volume I. Uses, stresses, and adapta- 
tion to the estuary. Wiley, M. (ed.). New York; Academic Press 
(1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

Studies by our laboratory on sublethal effects of petroleum 
fractions on behavior of H. americanus and N. obsoletus are summa- 
rized in an attempt to clarify contradictory results and to gain an 
understanding of the a principles. There appear a surpris- 
ing number of similarities in the way specific petroleum fractions 
affect the behavior of a crustacean arthropod and a gastropod 
mollusc. Acute toxicity, caused perhaps by the branched-cyclic 
fraction, was evident in short term exposures to whole No. 2 fuel oil 
at 50 ppm and kerosene in 1/100 | quantities. Feeding attraction, 
caused perhaps by the branched-cyclic fraction in lower concentra- 
tions, was seen after ——— to 1 ppm No. 2 fuel oil, and to 
kerosene and its branched-cyclic and polar-aromatic fractions in pl/ 
100 | quantities. Repulsion and feeding inhibition, caused perhaps by 
the polar-aromatic fraction which contains most of the soluble 
materials, was observed in response to many concentrations of No. 2 
fuel oil and kerosene, and their soluble fractions down to 1 ppb 
levels. No effect was apparent in exposures to the lower concentra- 
tions of solubles of .1 and .01 ppm No. 2 fuel oil and to solubles of La 
Rosa crude at 10 ppb. The hypothesis is advanced that specific 
hydrocarbon fractions in specific amounts are responsible for distinct 
behavioral changes; these fractions are present in varying quantities 
in different oils; and the changes in behavior are general enough to 
affect a large number of marine invertebrates in a similar manner. 


53159 Avoidance responses of estuarine organisms to storm water 
runoff and pulp mill effluents. Livingston, R.J.; Cripe, C.R.; Laugh- 
lin, R.A.; Lewis, F.G. III. (Florida State Univ., Tallahassee). pp 313- 
331 of In Estuarine processes. Volume I. Uses, stresses, and adapta- 
tion to the estuary. Wiley, M. (ed.). New York; Academic Press 
(1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

An integrated study was made to determine the relationship 
of laboratory avoidance reactions of estuarine orgnisms to specific 
pollutants and their actual distribution in the field. Experiments 
tested the reactions of juvenile and adult blue crabs (Callinectes 
sapidus) to storm water runoff and low pH, and the avoidance 
responses of pinfish —— rhomboides) to bleached kraft mill 
effluents (BKME). The field reactions of these organisms to point 
sources of such pollutants were monitored for relatively ty eee 
in the Apalachicola and Apalachee Bay systems (north Florida). 
Juvenile and adult blue crabs avoided runoff water from clear-cut 
fields. They also avoided water with experimentally reduced levels 
of pH below 6.0. It was found that the low pH of the storm water 
runoff was a primary factor in the laboratory avoidance reaction of 
the crabs. However, field studies in areas directly affected by such 
runoff indicated that although adult blue crabs were usually not 
found in such water, juvenile crabs actually appeared in higher 
numbers in portions of the bay characterized by increased runoff and 
low pH. Although pinfish showed distinct laboratory avoidance 
responses to low levels of BKME (0.1%, volume/volume), their 
field distribution did not substantially change after a pollution abate- 
ment program was instituted. In this case, incomplete treatment and/ 
or itat destruction could have accounted for such findings. In 
both instances, however, it appears that factors other than avoidance 
response were contributory to the field distribution of the test 
species. It was considered that the field response of estuarine organ- 
isms to various forms of pollution was the product of complex 
mn poe and biological functions such as intraspecific and interspeci- 

competition and predation, habitat alteration, and trophic re- 
sponse. It ap; that laboratory studies without associated field 
information can lead to spurious conclusions. 
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53160 Metals, pesticides and PCBs: toxicities to shrimp singly 
and in combination. Nimmo, D.W.R.; Bahner, L.H. (Environmental 
Protection Agency, Gulf Breeze, FL). pp 523-532 of In Estuarine 
processes. Volume I. Uses, stresses, and adaptation to the estuary. 
Wiley, M. (ed.). New York; Academic Press (1976). 

From 3. international estuarine conference; Galveston, Texas, 
United States of America (USA) (Oct 1975). 

See CONF-7510111—P1. 

The objective of this study was to assess potential deleterious 
effects of certain toxicants, singly and in combination, to penaeid 
shrimp. In nature, these shrimp are exposed to combinations of 
toxicants from industrial and municipal outfalls, from agricultural 
runoff or from dredge-and-fill operations. The combined toxicities of 
methoxychlor and cadmium to penaeid shrimp, Penaeus duorarum, 
were either independent or additive, and varied with the method(s) 
of bioassay. Conclusions were based on the results of 10-, 25- and 30- 
day bioassays conducted with the toxicants added singly or in 
combination to flowing water of constant salinity and temperature. 
Cadmium, but not methoxychlor, was accumulated by shrimp and 
methoxychlor appears to influence the processes of accumulation or 


loss of cadmium from tissues of shrimp. 


53161 Patterns of oil-sediment rejection in corals. Bak, R.P.M.; 
Elgershuizen, J.H.B.W. (Caribbean Marine Biological Inst., Pisca- 
derabaai, Netherlands Antilles). Mar. Biol.; 37: No. 2, 105-113(1976). 

The patterns of oil-sediment rejection of 19 Carib herma- 
typic corals are identical to their patterns of rejection of clean 
sediments. The rejection pattern is typical for coral species, and 
displays maximum and minimum rates dependent on the size and 
density of the oil-sediment particles. A coral's efficiency of rejection 
of sediment depends on the size and amount of the sediment parti- 
cles. Oil drops less than or equal to 0.06 mm are removed by the 
coral’s tissues. Physical contact with oil-sediment particles appears 
to be less harmful to corals than the toxic effects of oils. 


53162 Common mussel Mytilus edulis as an indicator of pollution 
by zinc, cadmium, lead, and copper. I. Effects of environmental 
variables on uptake of metals. Phillips, D.J.H. (Univ. of Melbourne). 
Mar. Biol.; 38: No. 1, 59-69(1976). 

The net uptake of zinc, cadmium, lead and copper by the 
common mussel Mytilus edulis (L.) exposed to different conditions 
was investigated with a view to using this species as an indicator of 
contamination of the marine environment by these metals. The 
variables studied were season, position of the mussel in the water 
column, water salinity, water temperature, and the simultaneous 
presence of all four metals. The relationship of seasonal variation to 
tissue weight and absorption route of the metals is discussed. Near to 
freshwater inputs of trace metals, the concentrations of zinc, cadmi- 
um and lead in mussels were found to vary according to the depth at 
which the mussels were collected; in summer when freshwater run- 
off is less, this effect was absent. Low salinities did not affect the net 
uptake of zinc by mussels, but increased the net uptake of cadmium 
and decreased that of lead. Low temperatures had no effect on the 
net uptake of zinc or lead; the net uptake of cadmium was unaffected 
by low temperatures at high salinities but was decreased by low 
temperatures at low salinities. The presence of the other metals had 
no effect on the individual net uptake of either zinc, cadmium or 
lead. A sampling program was devised to eliminate the effects of 
these environmental variables and to allow the use of M. edulis as an 
indicator of zinc, cadmium and lead in marine and estuarine environ- 
ments. In coritrast to the other metals, the net uptake of copper by 
the mussel was extremely erratic, and was affected by salinity and 
temperature changes and by the presence of the other metals and 
changes in their relative concentrations. The effects of other metals 
on the net uptake of copper cannot be easily eliminated or allowed 
for; it is, therefore, suggested that the mussel should not be used as 
an indicator of copper in the marine environment. 


53163 Common mussel Mytilus edulis as an indicator of pollution 
by zinc, cadmium, lead, and copper. II. Relationship of metals in the 
mussel to those discharged by industry. Phillips, D.J.H. (Univ. of 
Melbourne). Mar. Biol.; 38: No. 1, 71-80(1976). 

Concentrations of zinc, cadmium, lead and copper were de- 
termined in whole soft —_ of the common mussel Mytilus edulis 
(L.) sampled in Port Phillip Bay and Western Port Bay, both in 
Victoria, Australia. The mussels were sampled according to proce- 
dures suggested by previous studies in order to eliminate the effects 
of natural environmental variables. Results of the analytical studies 
were compared to data on the quantities of trace metals known to be 
discharged by industry into the catchments of each Bay. This 
allowed an evaluation of the indicator ability of the mussel without 
the need for multiple analyses of water samples. The results suggest 
that the mussel is capable of acting as an efficient time-integrated 
indicator of zinc, cadmium and lead over a wide variety of environ- 
mental conditions. Although additional variables may remain to be 
investigated, the mussel is recommended as an alternative to the 
analysis of water and sediments. With further development this 
organism may also be useful for monitoring industrial effluent char- 
acteristics at the discharge site, allowing rapid, reliable and inexpen- 
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sive control of water quality. In contrast, the mussel is of doubtful 
use as an indicator of copper; other indicator types such as macroal- 
gae may be better-suited to the study of this element. 


53164 Use of recovery as a criterion for toxicity. Wright, A. 
(Marine Science Labs., Anglesy, Eng.). Bull. Environ. Contam. Toxi- 
col.; 15: No. 6, 747-749(Jun 1976). 

An experiment was set up to illustrate that toxicity does not 
fully describe the biological impact of a chemical on an organism. 
The stage II nauplius of the barnacle Elminius modestus (Darwin) 
was used as the test organism. With nauplii exposed to nonionic 
surfactant, 50 percent fully recovered after 20 min. whereas those 
exposed to ionic surfactants failed to recover any swimming activity 
by the end of the 48 hr. recovery a By using recovery as an 
index of toxicity, the cationic surfacant is by far the most toxic, 
followed in decreasing order by the anionic and nonionic. If recov- 
ery experiments are included as an integral part of aquatic bioassay 
techniques, the mode of action of toxins may be more fully under- 
stood. This in turn could lead to a better assessment of their impact 
in the environment. (CAJ) 


53165 Effect of the water-soluble fractions of crude, refined, and 
waste oils on the embryonic and larval stages of the quahog clam 
Mercenaria sp. Byrne, C.J.; Calder, J.A. (Florida State Univ., Talla- 
hassee). Mar. Biol.; 40: No. 3, 225-231(1977). 

The embryonic and larval stages of the quahog clam Mercen- 
aria sp. were exposed to the water-soluble fractions (WSFs) of 6 
effects on survival and growth rate of the various stages were noted. 
Kuwait crude oil was the least toxic on initial exposure to both 
stages, having LCso values in excess of 10 ppM continuous 
exposure to the WSF for up to 6 days. However, at 10 days, Kuwait 
was slightly more toxic than Southern Louisiana crude oil, with both 
oils having LCso values near 2 ppM. Florida Jay crude oil was much 
more toxic, with an LCso of less than 1 ppM at 48 h and less than 0.2 
ppM at 10 days. Two refined oils, No. 2 fuel oil and Bunker "C”, 
had LCso values of 1 to 2 ppM after 48 h, while used crankcase 
motor oil, the most toxic oil tested, had LCso values of 0.10 ppM or 
less at ail exposure times. Larvae surviving exposure to water- 
soluble fractions of the various oils often grew at slower rates than 
the controls. 


53166 Effects of heavy metals on survival and respiration rate of 
tubificid worms. II. Effects on respiration rate. Brkovic- vic, L.; 
Popovic, M. (Dept. of Waste Water Treatment Research, jevo, 
Yugoslavia). Environ. Pollut. (London); 13: No. 2, 93-98(Jun 1977). 

An investigation of the ow between the concentra- 
tion of some heavy metals (Cd, Cu, Hg, Zn, Cr and Ni) and 
respiration rate of tubificid worms is described. The results showed 
that the direction of the change, caused by various metals, does not 
have to be the same and depends upon the range of tested concentra- 
tions. In six hour experiments cadmium, mercury and » at 
concentrations which are lethal during 24 and 48 h exposure, have a 
visible depressive effect on the respiration rate. Copper has a depres- 
sive effect on the respiration rate of tubificid worms at very low 
concentrations; on the other hand, cadmium and mercury increase 
oxygen consumption at concentrations that are lower than the acute 
lethal range. Zinc, nickel and chromium, at concentrations which are 
lethal during short exposures, considerably increase the respiration 
rate of tubificids above the control values. In the range of concentra- 
tions under 48-h LCso the respiration rate does not differ significant- 
ly from the control. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 53062, 53063, 53090, 53103, 53148 


53167 (CONF-770342—1) Drug-induced enhancement of 
tumorigenesis. Peraino, C.; Fry, R.J.M. (Argonne National Lab., Ill. 
(USA)). 1977. Contract W-31-109-ENG-38. 25p. Dep. NTIS, PC 
A02/MF AOl. 

From Symposium on mechanisms of tumor promotion and 
cocarcinogensis; Gatlinburg, Tennessee, United States of America 
(USA) (28 Mar 1977). 

Epidemiological evidence suggests that the human population 
is exposed to environmental agents that increase the risk of cancer. 
The two-stage or initiation-promotion model of tumorigenesis raises 
the possibility that such environmental agents may comprise both 
carcinogens and substances that are not carcinogens themselves but 
instead enhance the tumorigenic effects of brief exposures to low 
levels of carcinogens. Results are reported from studies on rats that 
show that dietary phenobarbital enhances liver tumorigenesis initiat- 
ed by the prior feeding of the carcinogen, 2-acetylaminofluorene 
(AAF). Phenobarbital is a well known stimulator of liver growth but 
its effects are reversible, and thus far there is no unequivocal 
evidence that phenobarbital is tumorigenic. Other agents that influ- 
= growth and metabolism to varying degrees were also 
tested. 
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53168 Food intake, body weight, and brain histopathology in mice 
following chronic methylmercury treatment. Berthoud, H.R.; Garman, 
R.H.; Weiss, B. (Univ. of Rochester, NY). Toxicol. Appl. Pharmacol.; 
36: 19-30(1976). 

Forty-eight male CD-1 mice were given daily in’ tric 
doses of 0, b2s 1.0, and 4.0 mg of Hg/kg as methylmercury for up 
to 60 days. The intake of a liquid diet and body weight were 
recorded daily. Onset of eo ay oe hm y weight loss, and weak- 
ness in the hind legs of more f the animals appeared after 1, 
7, and 14 days, respectively, in the 4-mg/kg group and after 23, 23, 
and 44 days in the 1-mg/kg group. The lowest dose level did not 
change intake and body weight. Evidence of neuron degeneration 
was present within the corpus striatum, the cerebral cortex, the 
thalamus, and the hypothalamus. Autoradiography showed accumu- 
lation of ®**Hg in the cytoplasm of periventricular glial cells for all 
dose groups. 


53169 Effects of ozone on the 

macrophages of mice. I. Interferon production. i = 
Y.C.; Osebold, J.W. (Univ. of California, Davis). Proc. Soc. Exp. Biol. 
Med.; 152: 483-488(1976). 

The effects of 0.8 ppM ozone on the capacity of the tracheal 
epithelium and alveolar macrophages of mice to produce interferon 
in vitro was studied. Exposure of mice to ozone for a period of 11 
days or more affected the ity of the tracheal epithelial cells in 
vitro to produce interferon. Phe inability of the tracheal epithelium 
in vitro to produce interferon was not due to the inhibition in the 
release of intracellular interferon but to an inhibition in the produc- 
tion of interferon. There was a complete recovery of the ability of 
tracheal epithelium to respond to interferon inducers after the mice 
were returned to ambient air 24 days post ozone exposure. However, 
ozone did not seem to have any affect on the capacity of the alveolar 
macrophages to produce interferon in vitro. 


53170 Ozone exposure modifies prostaglandin biosynthesis in 
perfused rat lungs. Menzel, D.B.; Anderson, W.G.; Abou-Donia, 
M.B. (Duke Univ., Durham, NC). Res. Commun. Chem. Pathol. 
Pharmacol.; 15: No. 1 1, 135-147(Sep 1976). 

Exposure of perfused rat lungs to 3.0 ppM of ozone produced 
a rapid onset of edema and an increased resistance to inflation. Both 
the and Vmax of the enzymic conversion of arachidonic acid to 
prostaglandins were decreased by ozone exposure suggesting an 
uncompetitive inhibition of prostaglandin synthetase by O3. Reduced 
= failed to prevent the inhibition of prostaglandin synthesis 

by 


53171 Effect of oxygen yom | and nitric acid-induced lung 
damage on drug absorption from the rat lung. Gardiner, T.H.; 
Schanker, L.S. (Univ. of Missouri, Kansas City). Res. Commun. 
Chem. Pathol. Pharmacol.; 15: No. 1, 107-120(Sep 1976). 

To investigate the effect of pulmonary oxygen toxicity and 
nitric acid-induced lung damage on absorption of drugs from the 
os rats were either exposed continuously to approximately 100% 
oxygen or given an intratrachael injection of 1% nitric acid solution 
(0.15 ml), and rates of drug absorption from damaged and control 
lungs were compared after various times. To measure pulmonary 
absorption rates, 0.1 ml of drug solution (0.1-10 mM) was adminis- 
tered through a tight-fitting trachael cannula to anesthetized animals, 
and, after various times, lungs were assayed for unabsorbed drug. 
Drugs investigated were procaine amide ethobromide, p-aminohip- 
puric acid, procaine amide and mannitol-'*C. Rates of drug absorp- 
tion were increased 1.1-1.2 fold after 48-54 hrs of continuous oxy, 
exposure and 1.3-1.6 fold at 1-4 days after nitric acid treatment. The 
results suggest that both types of lung damage increase the porosity 
of the abso: membrane, and that nitric acid damage also alters 
the integrity of lipoid regions of the membrane. 


53172 Magnesium versus lead in dietary induction of rat neo- 
= McCreary, P.A. (McGraw Medical Centers, Chicago); 
_ cn is7) P.S.; Hass, G.M. Am. J. Pathol.; 86: No. 2, 
on ot A syn — + permutations of qenemiestions of Mg 
was to postweanling male Sp: Dawley rats. 
When the diet was low in content of Mg and Pb, they often 


developed, in the following sequence: a threefold leukocytosis; a 


marked reduction in cell-mediated i rec e; a lethal ma- 
lignant lymphoma (47/71) in 8 to 24 weeks; and, finally, a lethal 
myelogen7us leukemia (5/52) in 24 to 62 weeks. If the low-Mg diet 
was One with excess Pb, malignant lymphoma was 
vented (0/35) in 8 to 24 weeks and the usual neoplastic action 
was inhibited. A dietary excess of Mg alone had no epithelia 

—— action (0/284) and little lymphoid 

) in 8 to 62 weeks. When the diet had an excess of 
g te eee ah po aera Le renal adenomas (54/ 
pe nln gh alge te ag ae adenomas (7/92) and 
carcinomas (4/92). If the diet high in Mg and Pb was prepared with 
Se ee Site pee Sates eceeaten Seaetions Se with atypical 

ymphoid leukemia (8/102), — leukemia (3/102), and cerebral 
iota (4/102) devetooed a Bema 2 weeks along with renal tumors 
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(74/102), but no thyroid tumors (0/102) were seen. The means = 
which these dietary permutations of concentrations of Mg and 
mediate induction of some rat n yo on is unknown. It is suggested 
that the effects are due to mutual displacement or other influences of 
these ions in activation of key enzymes involved in neoplastic 
transformation. 


53173 Late ted coeaee in the suckling rat: a study of 
isolated capillaries. Kri M.R.; Mushak, P.; Hayward, J.C.; 
Toews, A.D.; Morell, P. (Univ. of North Carolina, ‘Chapel Hill). Am. 
J. Pathol; 86: No. 2, 40a(Feb 1977). 

Acute lead encephalopathy was produced in neonatal Lo 
Evans rats. Five day-old pups were tube fed 1000 pg lead/g 
weight/day and were sacrificed after either 2 or 18 days of faeries. 
tion. Capillaries were isolated from brains of intoxicated animals and 
age-matched controls. The isolation procedure combined homogeni- 
zation, screening, and differential centrifugation on a discontinuous 
sucrose gradient. Lead levels were determined by atomic absorption 
in blood, whole brain, and capillary-enriched fractions. Pups intoxi- 
cated for 2 days showed brain hemorrhages and cerebral edema. The 
isolated capillaries were fragil, thick, distorted structures. Blood and 
brain lead levels were elevated, and the concentration of lead (in 
micrograms Pb per milligram protein) in the capillary-enriched 
fractions was greater than in the whole brain. Pups intoxicated for 18 
days had elevated levels of lead in blood and brain, comparable with 
the younger pups, but no acute cerebral hemorrhages or edema. 
Capillaries isolated from intoxicated pups were morphologically 
indistinguishable from the matched controls, but the lead concentra- 
tion was still elevated in the capillary fractions. Cerebral capillariés 
in suc rats are vulnerable to acute high doses of lead. However, 
in light of the transient nature of the vasculopathy, endothelial cells 
develop compensatory metabolic processes in the presence of con- 
tinuous lead burden. 


53174 Evaluation of erythrocyte 5-amino levulinic acid dehydra- 
tase activity as a short-term indicator in fish of a harmful exposure to 
lead. Hodson, P.V.; Blunt, B.R.; Spry, D.J.; Austen, K. (Canada 
Centre for Inland Waters, Burlington, Ont.). J. Fish. Res. Board 
Can.; 34: No. 4, 501-508(Apr 1977). 

The activity of erythrocyte delta-amino levulinic acid dehy- 
dratase (ALA-D) of fish is easily measured under a variety of 
experimental conditions. Exposure of rainbow trout (Salmo gaird- 
neri), brook trout (Salvelinus fontinalis), goldfish (Carassius auratus), 
and pumpkinseeds (Lepomis gibbosus) to lead consistently inhibited 
ALA-D within 2 wks at concentrations as low as 10, 90, 470, and 90 
pg/l, respectively. In rainbow and brook trout these concentrations 
were closely related to the published minimum effective concentra- 
tions causing sublethal harm. There was a significant linear relation- 
ship between ALA-D activity and log of blood lead concentration, 
between ALA-D activity and log of lead in water, and between 
blood lead and lead in water. Near lethal exposures to cadmium, 
copper, zinc, and mercury did not significantly inhibit ALA-D 
activity. Recovery of ALA-D activity of rainbow trout after transfer 
from 120 g/l lead to clean water occurred in 8 wk. This enzyme 
provides fast, consistent, specific, and sensitive estimates of lead 
concentrations causing sublethal harm to fish and may help to relate 
sources of lead to degree of exposure of fish populations in the field. 


53175 Egg hatchability and tolerance of brook trout (Salvelinus 
fontinalis) fry at low pH. Trojnar, J.R. (Cornell Univ., Ithaca, NY). 
J. Fish. Res. Board Can.; 34: No. 4, 574-579Apr 1977). 

Hatchability of brook trout (Salvelinus fontinalis) eggs incu- 
bated at pH 4.6, 5.0, 5.6 and 8.0 ranged from 76 to 91 percent. 
Differential mortality was experienced when subsequent swim-up fry 
were exposed to a different pH indicating an acclimation effect. This 
suggests that brook trout fry incubated at lower, but sublethal, pH 
levels are less likely to experience acid-induced mortality upon 
emergence than those incubated in spring upwellings. 


53176 Cellulose digestion and nutrient assimilation in Sauromalus 
a plant-eating lizard. Nagy, K.A. Copeia; No. 2, 355-361(25 


May 1977). 

Calulese activity in the large intestine of chuckwallas was 
similar to that in a cow's rumen. However, tracer evidence that ash- 
free dry matter assimilation in the large intestine was small indicates 
that cellulose digestion is not of major importance in the energy 
balance of these Gut pH c fractional assimilations 
of K, Na, Cl, Ca, Mg, Fe, Al, Mn, Sr, B and Cu were similar to 

in non-ruminant mammalian herbivores. 


53177 Lead concentrations in small mammals living near high- 
ways. Getz, L.L.; Verner, L.; Prather, M. (Univ. of Illinois, Urbana). 
Environ. Pollut. (London); 13: No. 2, 151-157(Jun 1977). 
Lead concentrations were higher in small mammals living 5— 
10 m from interstate highways than in lations adj t to less 
used roads. Absolute concentrations of lead were well below toxic 
levels. Interstate rights-of-way constitute iess than 12.5 percent od 
Oe re ee eae eames 
Illinois. Dispersal from adjacent populations would owe tin 
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sate for any decrease in population density resulting from the delete- 
rious effects of lead in automobile emissions on reproduction or 
survival of populations of small mammals living adjacent to high- 
ways. 


53178 Lead and freshwater fishes. II. Ionic lead accumulation. 
Merlini, M.; Pozzi, G. (Euratom, Ispra, Italy). Environ. Pollut. 
(London); 13: No. 2, "119-126un 1977). 

When lead was added to Lake Maggiore (North Italy) water 
as nitrate only 8 a of a 0.5 ppM lead concentration remained in 
the ionic state. There was good agreement between the concentra- 
tion factors for radiolead a stable lead when the quantity of ionic 
lead was used in the calculations instead of total lead. These results 
and those of a previous experiment indicate that fish accumulate lead 
in the ionic state and that only a small amount of total lead remains 
in that form in freshwater with the qualities of that of Lake Maggio- 
re. 


MAN 
REFER ALSO TO CITATION(S) 50857, 52874 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 51341 


53179 (EPRI- oat ee gh Effects of electric fields on large 
animals. Second interim report. Gillis, M.F.; Allen, C.H.; Beamer, 
J.L.; Richardson, R.L.; Kaune, W.T.; Jeffs, T.W.; Decker, JR. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jun 
1977. Contract EY-76-C-06-1830. 63p. Dep. NTIS, PC A04/MF 
AOl. 

The purpose of this project is to determine if exposure to 
electric fields will have any de tectable effect on a large experimental 
animal (the Hanford miniature swine). This interim report describes 
> gm facilities developed for exposing the animals to electric 

ields. 


(FDA—76-8037) National conference on measurements of 
laser emissions for tory purposes. James, R.H. (ed.). (Bureau of 
Radiological Health, Rockville, Md. (USA)). Apr 1976. 260p. 
(CONF-7406130—). GPO $3.25. 

From National conference on measurements of laser emis- 
sions for regulatory purposes; Rockville, Maryland, United States of 
America (USA) (4 Jun 1974). 

Seventeen papers discuss various aspects of the development 
of laser performance standards required for compliance with the 
1968 Radiation Control for Health and Safety Act that requires 
manufacturers of electronic equipment responsible for protection of 
users against any health hazards. Topics discussed include laser 
measurement criteria, optical radiation detectors and measurement 
systems, the suitability of Si photodiodes for laser measurements, 
sources of errors, National Bureau of Standards measurement ser- 
vices and standards, and laser safety eyewear. (CH) 


(FDA—77-8010(Vol.1)) Biological effects of electromag- 
netic waves. Selected papers of the USNC/URSI annual meeting, 
Boulder, Co October 20—23, 1975. Volume I. Johnson, C.C.; 
Shore, M.L. (eds.). (Bureau of Radiological Health, Rockville, Md. 
(USA)). Dec 1976. 494p. (CONF-7510171—P1). GPO $6.50. 

From USNC/URSI annual wontae Boulder, Colorado, 
United States of America (USA) (20 Oct 1975). 

Thirty-eight papers discuss the biological effects of micro- 
wave radiation and electromagnetic fields on mammals. (CH) 


53182 (FDA—77-8011(Vol.2)) Biological effects of electromag- 
netic waves. Selected 
Boulder, 


Shore, M.L. (eds.). (Bureau of Radiolo ical Health, Rockville, Ma. 
(USA)). Dec 1976. 461p. (CONF-7510171—P2). GPO $6.25. 

From USNC/URSI annual ane Boulder, Colorado, 
United States of America (USA) (20 Oct 1975). 

Thirty-one papers discuss the biological effects of microwave 
radiation and electromagnetic fields on mammals. (CH) 


53183 (SAND—76-9301C) Absolute reaction rate model for the 
response of B. subtilis to microwave radiation. Wayland, J.R.; Bran- 
nen, J.P. (Sandia Labs., Albuquerque, N.Mex. (USA). 1977. Con- 
tract EY-76-C-04-0789. 16p. (CONF-770816—1). Dep. NTIS, PC 
A02/MF AOl1. 

From 1. international conference on mathematical modeling; 
St. Louis, Missouri, United States of America (USA) (29 Aug 197 

This paper develops a theoretical foundation for the study of 
biological responses to electric and magnetic fields. The basis of the 
development is the absolute reaction rate theory and the effects of 
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fields on biochemical reaction rates. A simple application to the 
response of Bacillus subtilis var. niger in a microwave field is made. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 52855, 52856, 52857, 52858, 
52859, 53180 


53184 (AD-A—037070) Predicting eye safe separation distances 
from nuclear tions. Final report Jan 75—Jan 76. Richey, E.O. 
(School of Aerospace Medicine, Brooks AFB, Tex. (USA)). Dec 
1976. - . (SAM-TR—76-38). NTIS, PC A06/MF AO1. 

ects of retinal burns and flashblindness caused by eye 
oman to nuclear flashes are reviewed, and mathematical — ~ 
and equations used to predict eye safe separation distances (SSD) 
from low-altitude nuclear detonations are developed. A computer 
program using these concepts and equations has been prepared, and 
predicted results are compared with Operation Dominic experimen- 
tal results. Effects on predicted SSD are shown for attenuation of 
the nuclear flash thermal energy by a B-1 windscreen and by 
sunglasses. Predicted SSD for both retinal burns and flashblindness, 
for day and night conditions, are shown for detonation yields from 
0.01 to 10,000 kt; for detonation altitudes of 1, 10, and 30 ktf; and for 


53185 (PB—262251) — experience in the nonmetallic miner- 
al industries (except stone and coal), 1972. Informational report 1976 
(final). (Mining Enforcement and Safety Administration, Denver, 
Colo. (USA). Health and Safety Analysis Center). May 1976. 66p. 
(DI-MESA—77-001; MESA-IR—1043). NTIS, PC A04/MF AOIl. 

See also PB—258037. 

The report reviews injury experience in the nonmetallic min- 
eral industries (except stone and coal) for 1972. There are 23 tables 
which summarize disabling work injuries by department, source of 
injury, extent of disability, part of body injured, and nature of injury. 
Correlative information on employment, worktime, and operating 
activity also is presented. 


53186 Increasing number of environment-degrading accidents in 
Italy. Renzoni, A. (Univ., Siena, Italy). Environ. Conserv.; 4: No. 1, 
21-26(Spr 1977). 

The author reports some information regarding three recent 
accidents in Italy: the sinking of a freighter transporting lead tetra- 
ethyl and tetramethyl, an explosion in a tower of a chemical plant 
which resulted in a considerable outflow of arsenic dioxide, and the 
Seveso explosion with the consequent contamination by highly poi- 
sonous Dioxin of a large inhabited area adjacent to the factory. 
Difficulties due to lack of knowledge, conflicting opinions, and 
contradictory “remedies”, are repo and discussed. Ti is conclud- 
ed that the local populace and authorities should be informed of the 
nature of cargoes that are being carried across sea basins or 
smaller channels, of the types of wastes that are eliminated regularly 
into the air or water by a factory, and what a factory is producing 
during its various working processes that could cause risks to 
employees or others--around what possible measures could remove 
or alleviate these risks. 


GEOSCIENCES 


53187 (PB—266089) Mineral facts and problems, 1975 edition. 
Bulletin. (Bureau of Mines, W: n, = (USA)). Dec 1976. 
1230p. (BM-B—667). NTIS, PC A99, 

See also 4th edition, PB—203077. 

This one-volume encyclopedia comprising 88 commodity 
chapters and an explanatory introduction contains comprehensive 
information on metals, nonmetals, and fuels. Commodity chapters 
cover such topics as industry structure, reserves and resources, uses, 
technology, supply-demand relationships, byproducts and copro- 
ducts, strategic considerations, economic factors and problems, oper- 
ating factors and problems, and outlook and forecasts to the year 
2000. 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 50867, 52923, 52924 


— (ORNL/SUB—3454) Basis for 

and erosion in central Kansas. Stewart, G.F. (Oklahoma State Univ., 
Stillwater (USA)). 1973. Contract W-7405-ENG-26;SUB-3454. 223p. 
Dep. NTIS, PC A10/MF AOI1. 
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A nuclear-waste repository has been proposed for construc- 
tion within the Hutchinson Salt Member, Wellington Formation 
(Permian, Guadalupian), at ths of about 1000 feet (300 m) near 
Lyons, Rice County, central One millions years hence was 
defined as the period of concern, during which the nuclear waste 
would degenerate to a state harmless to life. The objective of the 
research was to estimate the likelihood that erosion by the Arkansas 
River and some tributaries would expose the Hutchinson Salt 
Member at or near the proposed repository site within the period of 
concern. Results of the several lines of inquiry led to the conclusion 
that stream erosion will not unroof the Hutchinson Salt Member at 
or near the repository within the next 1 million years. 


53139 Effects of temperature and stress on fluid flow and storage 
capacity of porous rocks. Somerton, W.H.; Mathur, A.K. (Univ. of 
California, Berkeley). pp Session II, Paper A2.1-A2.8 of In Site 
characterization. Brown, W.S.; Green, S.J.; Hustrulid, W.A. 
(comps.). Salt Lake City; University of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

The reductions of porosity and permeability of porous rocks 
with increased stress have been fairly well established in earlier 
works. The effects of temperature and combined tem and 
stress on these properties are currently under investigation. The 
earlier work is reviewed and the status of current investigation is 
reported in the present paper. Some explanations are off for the 
remarkable reduction in permeability with increased temperature 
noted for sandstones in which water is the flowing fluid. This effect 
could have important implications on geothe reservoir perfor- 
mance and thermal oil recovery techniques. 


53190 Hertz theory applied to the porosity-pressure, permeabil- 
ity-pressure and failure strength-porosity variations of rocks. 
Gangi, A.F. (Texas A and M Univ., College Station). RP Session II, 
Paper A5.1-A5.8 of In Site characterization. Brown, W.S.; Green, 
mm W.A. (comps.). Salt Lake City; University of Utah 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

Theoretical variations of porosity and permeability with pres- 
sure and the variation of failure strength with porosity of porous 
rocks have been determined using phenomenological models based 
on the Hertz theory of deformation of spheres. The results of the 
theoretical models are compared with the experimental work of 
Nelson and Dunn, et al. 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 52715 


53191 Investigation of the scale invariant properties of failure. 
Brady, B.T. (Bureau of Mines, Denver). Ae V, Paper D2.1- 
D2.9 of In Site Characterization. Brown, W.S.; Green, S.J.; Hustru- 
lid, W.A. (comps.). Salt Lake City; University of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

The inclusion theory of failure predicts that seismicity precur- 
sors (seismicity increase followed by seismicity decrease in the 
immediate vicinity of an im ing failure) will precede failure. A 
precursor is defined as an effect produced within a physical system 
that indicates that the processes leading to failure of the system have 
— A key prediction of the inclusion theory is that the process of 
failure is scale invariant, or simply, the same physical processes are 
Operative on the small scale (laboratory), intermediate scale (mine 
failure), and large scale (earthquake). Experimental evidence is pre- 
sented in this article showing that anomalous seismicity precedes 
failures of rock on the laboratory scale, rockbursts in mines, and 
earthquakes. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 52707 


53192 (TID—27689) Geological remote sensing from space. Hen- 
derson, F.B. III; Swann, G.A. (eds.). (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 1976. Contract W-7405-ENG-48. 
74p. Dep. NTIS, PC A04/MF AO1. 

Remote sensing from space, essentially an extension of lower 
level, airborne remote — offers many new advantages to assist 
in the geological and geophysical ing of the earth. To be 
8 ully applied, however, geological remote sensing from space 


ERA VOL. 2, NO. 21 


must be utilized in conjunction with the other tools presently used in 
geological and geophysical mapping. Using space remote sensing it 
is now possible to specify the geological requirements for remote 
sensing from space. Although the geological parameters differ for 
deposits of the various resources and for various engineering and 
environmental geological problems, they are all involved in the 
general geological, geophysical, and geochemical mapping of the 
earth's surface. They include such things as structural interpretation, 
rock, mineral, soil, and vegetation discrimination and identification, 
and alteration studies. Against these geological parameters, present 
or potential space sensing capabilities can be compared for maximum 
—— utilization. In considering such capabilities, it is important 
to differentiate between application capabilities (e.g., those that are 
currently available or nearly available) and experimental capabilities 
(those subject to further technical development). The Geosat Work- 
shop attempted to delineate geological parameters for oil, gas, and 
mineral exploration and for engineering and environmental geology. 
From these parameters, six major potential applications not psa le 
from current or past space technology (Landsat, and Skylab) are 
recognized. The geological parameters and corresponding potential 
Geosat capabilities are summarized. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 51078, 51083, 52712, 53189, 
53190, 53191 


53193 (PB—262732) Effect of temperature and confining pres- 
sure on fluid flow of consolidated rocks. Casse, F.J. (Stan- 
ford Univ., Calif. (USA). Stanford Geothermal Program). Nov 1974. 
134p. (SGP-TR—3). NTIS, PC A07/MF AO1. 

Recent work on the effect of temperature on relative perme- 
ability suggested that absolute permeability was also a temperature 
dependent property of rocks. Equipment originally designed to 
perform dynamic displacements through consolidated sandstone 
samples was modified and used to measure absolute permeability 
under conditions of elevated temperature and overburden pressure. 
Whenever a temperature dependence was evidenced, the combined 
effect of pure mechanical stresses and thermally induced stresses was 
studied. effect of temperature on gas slippage and turbulence 
coefficient was also analyzed. 


53194 (TID—27649) Structural response governing hydraulic 
fracturing in rock media. Final report. Advani, S.H.; 
GangaRao, H.V.S.; Shuck, L.Z.; C 


, H.Y. (West Virginia Univ., 
Morgantown (USA). Coll. of ineering). Nov 1975. Contract EY- 
76-C-04-0789. 131p. Dep. NTIS, PC A07/MF AO1. 

This report describes analytical and experimental simulations 
of structural responses associated with hydraulic fracturing oper- 
ations in rock media. The analytical and experimental investigations 
describe the stress patterns, fracture initiation thresholds, and frac- 
ture inclinations along with the governing influence of mechanical 
properties, crack geometry and primitive stresses. The studies pro- 
vide fundamental information on the prediction, control, and opti- 
mization of hydraulic fracture within the framework of rock me- 
chanics. The classical and finite element two and three dimensional 
solutions with the homogeneous elastic, isotropic medium assum 
tions, serve as initial benchmarks for simulation of the actual field 
operations. Refinement of finite element crack tips along with incor- 
poration of detailed in situ properties (anisotropies, joints, layers, 
etc.) in the model will make it an accurate predictive tool. 


53195 (UCRL—79578) Anisotropic creation and closure of ten- 
sion induced fractures. Burton, D.E.; Lettis, L.A.; Bryan, J.B.; But- 
kovich, T.R.; Bruce, A.L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1977. Contract W-7405-ENG-48. 12p. 
(CONF-770440—6). Dep. NTIS, PC A02/MF AO1. 

From American Nuclear Society topical meeting on energy 
and mineral recovery research; Golden, Colorado, United States of 
America (USA) (12 Apr 1977). 

A material rte is presented which simulates the anisotropic 
pe mar ng — of bee vo rock fractures. hae relation- 

p o model to explosive-enhanced permeability of geologic 
formations is discussed. model is introduced into a two-dimen- 
sional finite-difference computer code, and the tensile fracture effects 
— bya cylindrical explosive charge detonated beneath a 

surface are ulated. 
53196 Site using oriented borehole 
miller, B.L. (Seegmiller Associates, Salt Lake City). Lge > 
— B3.1-B3.5 of In Site characterization. Brown, W.S.; Green, 
fi 316 ustrulid, W.A. (comps.). Salt Lake City; University of Utah 


From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 


core. Seeg- 





NOV. 15, 1977 


See CONF-760824—. 

: Site characterization using oriented borehole core is the sub- 
ject of this paper. Borehole core is a standard source of data for rock 
mechanics investigations. Oriented borehole core provides data 
whereby the geometric orientation of various geologic discontinui- 
ties (faults, joints, bedding, etc.) may be determined. The orientation 
and strength characteristics of discontinuities are important in many 
engineering investigations and in particular, in slope stability analy- 
ses. In heavily vegetated or soil covered situations, oriented borehole 
core may provide the only means of assessing the subsurface planes 
of weakness which characterize the site. The purpose of this paper is 
to briefly describe various methods or orienting core, core charac- 
teristics which may be logged, and the methods of processing and 
using the data for site characterization. 


53197 Site characterization. Brown, W.S.; Green, S.J.; Hustru- 
lid, W.A. (comps.). Salt Lake City; University of Utah (1976). vp. 
(CONF-760824—). . 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

The papers presented at the Conference discussed the topics 
of modelling and analysis, coal recovery, oil and gas applications, 
surface structures and slope stability, underground opening design, 
geothermal energy recovery, in-situ methods, near surface under- 
ground opening design, blasting design, rock mechanics, and ground 
support. Abstracts were prepared for selected papers. (JSR) 


53198 Cap model for static and dynamic problems. Sandler, LS. 
(Weidlinger Associates, New York). pp Session I, Paper A2.1-A2.11 
of In Site characterization. Brown, W.S.; Green, S.J.; Hustrulid, 
W.A. (comps.). Salt Lake City; University of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

The cap model is a continuum material model which is based 
on the classical incremental theory of plasticity. It has been used to 
represent both the high and low pressure mechanical behavior of a 
number of geological materials. The cap model was developed in 
order to represent the important characteristics (i.e., compaction, 
shear hysteresis and failure) of the behavior of geological materials 
by means of a constitutive model in such a way as to satisfy certain 
theoretical requirements. Recently, in situ tests have played a signifi- 
cant role in the construction of material models for ground shock 
problems. It is generally acknowledged that laboratory and in situ 
data should be utilized jointly to obtain improved representations of 
real material behavior over a range of loading levels and states. 
Some of the in situ tests which are being studied to obtain cap model 
parameters are briefly reviewed in this paper. 


53199 Model for the prediction of the pressure-volume relation- 
ship of porous rocks. Abey, A.E. (Univ. of California, Livermore). pp 
Session I, Paper A4.1-A4.6 of In Site characterization. Brown, wee 
Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake City; University of 
Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

F-760824—. 

Several models have been suggested to describe the volume 
behavior of porous materials under hydrostatic loading. The model 
presented here accounts for variations in both porosity and the 
amount of fluid contained within oe pany The model also 
attempts to predict the one-dimensio strain loading pressure- 
volume relationship the stress difference-confining pressure curve. 
Only the simplest assumptions were used for the development of this 
model. These assumptions are discussed and the predictions for Mt. 
Helen tuff are compared to experimental data. 


53200 Porosity, permeability, and rock mechanics: a review. 
Friedman, M. (Texas A and M Univ., College Station). pp Session 
II, Paper Al.1-A1.17 of In Site characterization. Brown, W.S.; 
Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake City; University of 
Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
see of America (USA) (25 Aug 1976). 

This review is focused on the influence of porosity phi and 
permeability k on the mechanical behavior of rocks and rock masses 
and on ways in which rock mechanicists are contributing to the 
prediction of - and k at depth in the earth’s crust. Major conclu- 
sions are as follows: (1) The law of effective stress utilizing 100% of 
the pore fluid pressure holds for most practical purposes. (2) The 
decrease in strength with increasing porosity is well documented for 
sandstones, siltstones, and a few limestones. (3) Interpretation of 
hydrofracturing records requires —_— of both phi and k, 
especially in light of recent experiments on the rate of pressurization. 
(4) Strategies for earthquake control through adjustment of fluid 
pressures at depth rely on the permeability of the fault-gouge-host- 
rock-system. (5) Analytical and numerical methods for quantitatively 
predicting fluid flow through fractures have reached a high degree 
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of ro ey a but still the measured flow rates often differ 
significantly from predicted ones. The influence of effective confin- 
ing pressure on fracture phi and k is just now emerging from 
experimental work. (6) At least six empirical, theoretical, and experi- 
mental approaches to the prediction of phi and k at depth are being 
pursued. Porosity reduction with th is better documented than 
that for permeability. Purely mechanical compaction sets maximum 
limits on phi and k for a given depth. (7) Study of the mechanical 
and physiocochemical mechanisms of compaction through experi- 
mentation and optical and scanning electron microscopy have and 
will probably prove rewarding. 


53201 Experimental study of fracture permeability in porous 
rock. Nelson, R.A. (Amoco Research Center, Tulsa, OK). Ses- 
sion II, Paper A6.1-A6.8 of In Site characterization. Brown, W.S.; 
Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake City; University of 
Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

Fluid flow through fractured porous subsurface reservoirs is 
an important but often unquantified property. The necessary quanti- 
fication of this flow is achieved by a combination of both laboratory 
and field measurements. Laboratory experiments of the effect of 
temperature and confining pressure on permeability in Navajo sand- 
stone indicate that simulated fractures in porous rock (1) have a 
higher percentage rate of permeability decline with depth than 
whole rock, (2) experience a greater degree of permanent deforma- 
tion with depth than whole rock, (3) are effectively healed when 
fracture permeability approaches that of the whole rock, and (4) 
experience a reduction in permeability dependent on the macroscop- 
ic ductility and previous maximum depth of burial of the host 
sandstone. 


53202 In situ tests to determine design parameters for heavy 
structures. Wallace, G.B. (Bureau of Mines, Spokane, WA). pp 
Session VI, Paper B1.1-B1.7 of In Site characterization. Brown, 
W.S.; Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake City; Univer- 
sity of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

To compute the stresses and deflections of heavy structures 
located in or on rock masses it is necessary to know how the rock 
deforms under applied loads. Under sustained loading, rock may 
continue to deform or creep” causing changes in the stresses within 
a structure. Under reduced loading it is important to know whether 
the rock will elastically follow the structure or whether it will “set” 
short of its initial position. The deformation characteristics of rock 
masses are significantly influenced by the density, orientation and 
width of joints and cracks near the loaded rock surfaces, and the 
compressibility of gouge found within faults and shear zones. To 
evaluate the resistance to forces which tend to move a strvcture 
laterally, it is necessary to know the shear strength along potential 
planes of weakness in supporting masses. Since the s of 
discontinuities as well as the shearing forces are influenced by the 
magnitude and direction of the in situ stresses these must also be 
determined. Measurements of in situ stresses are also needed to 
determine foundation rebound and degree of slabbing that may 
occur as a result of stress relief as the excavation of overburden 
rock for the structure is accomplished. In situ tests for obtaining 
deformation modulus, shear strength of joints, and stress measure- 
ments are described along with companion laboratory tests, includ- 
ing some with the BuMines new servo-controlled, stiff, direct shear 
testing machine. 


53203 Stress-relief measurements in large rock specimen. Swollfs, 
HLS. (Terra Tek, Inc., Salt Lake City); Brechtel, C.E.; Handin, J.W. 
p Session IV, Paper B5.1-B5.4 of In Site characterization. Brown, 

Ws: Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake City; Univer- 
sity of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824—. 

Changes in ultrasonic velocities measured in place, before and 
after excavation of three separate blocks of Kayenta Sandstone 
(Grand Junction, Colorado) of different dimensions, appear to be 
size and stress dependent. The initial, pre-excavation velocities along 
three different path | are nearly identical and independent of 
= length. The velocities remeasured along the same three path 
lengths after excavation of the blocks are reduced and the reductions 
in velocities increase with increasing path length or block dimension. 
These observations st y suggest that other rock-mass parameters 
such as strength and ulus will be reduced in test blocks isolated 
from the rock mass and that the itude of the reduction in these 
and other rock-mass parameters will depend directly on the size of 
the test blocks and the magnitude and distribution of stress in the 
rock mass. 
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53204 Rock borehole shear test. Handy, R.L. (lowa State Univ., 
Ames); Pitt, J.M.; Engle, L.E.; Klockow, D.E. pp Session IV, 
B6.1-B6.11 of In Site characterization. Brown, W.S.; Green, S.J.; 
Hustrulid, W.A. (comps.). Salt Lake City; Universit of Utah (1976). 
From 17. symposium on rock mechanics; Snowbird, U 
United States of America (USA) (25 Aug 1976). 
See CONF-760824—. 


The Rock Borehole Shear Test (RBST) is a direct-shear test 
conducted in rock peripheral to a 76 mm (3 in.) diameter borehole. 
By repeating the test at several applied normal stresses a Mohr- 
Coulomb failure envelope may be generated which allows onsite 
evaluations of the rock cohesion (c) and angle of internal friction 
(phi) in one hour or less. The test avoids sampling bias due to poor 
core recovery, and weak or fractured rocks may be tested. The 
maximum rock shearing strength that may be measured is 45 mega- 

(6500 psi or 470 Tsf); the ran — ¢ of applied normal stress is 0-86 

Pa (0-12,500 psi or 0-900 Tsf). The device is portable for in-mine 
use, and weighs 28 kg (61 Ib). Tests have been conducted in 9 mines 
in six states, in rocks ranging from coal to limestone, siltstone, and 
shale. Comparative triaxial test results tend to be somewhat higher 
than RBST results. This difference is attributed to triaxial test bias 
from core recovery and partial loss of RBST cohesion due to 
fracturing during seating of the shear plate teeth. In fractured or 
cleated rocks the RBST gives a positive indication of dilatancy, and 
a bilinear failure envelope. Ductile behavior is sometimes observed 
at high normal stresses. After initial shearing the test is continued to 
give residual strength parameters along the induced fractures. Rock 
—— anisotropy may be investigated by testing in horizontal 

oles. 


53205 Plate-bearing and borehole-jack tests in rock: a finite 
ysis. Heuze, F.E. (Univ. of Colorado, Boulder). pp 

B8.1-B8.6 of In Site characterization. Brown, 
W.S.; Green, S.J.; Hustrulid, W.A. (comps.). Salt Lake City; Univer- 
sity of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United States of America (USA) (25 Aug 1976). 

See CONF-760824— 

Plate-bearing tests and borehole-jack tests are examined by 
means of finite element analysis to determine critical parameters 
affecting the test results. Two-dimensional and 3-dimensional con- 
tinuous and jointed rock programs are first — to the plate test. 
It is shown how the ratio of plate to rock modulus, the rock 


pe yA and the plate geometry influence the deformations. Cor- 


rection factors are _— corresponding to typical values of some of 
these parameters. Rock breakage and jointing are not considered 
here. The NX-borehole-jack is modeled in 3-dimensions. It is shown 
for the first time how the measured deformations vary with the ratio 
of stiffnesses of the jack plate and of the rock. The effect of tensile 
rock cracking is again shown to be non-negligible. A non-dimension- 
al set of results is given which enables one to use the jack with 
confidence, in rocks of various stiffnesses. 


53206 Determination of in situ modulus of deformation in hard 
rock mines of the Coeur d'Alene District, Idaho. Patricio, J.G.; 
Michael, J. (Bureau of Mines, Spokane, WA). pp Session IV, 
B9.1-B9.7 of In Site characterization. Brown, W.S.; Green, J; 
Hustrulid, W.A. (comps.). Salt Lake City; Universit of Utah (1976). 

From 17. symposium on rock mec nowbird, U 
United States of America (USA) (25 Aug 1976). 

See CONF-760824— 


The U.S. Bureau of Mines, Spokane Mining Research Center, 
has been conducting and documenting rock mechanics research in 
the Coeur d’Alene a district for the past ten years. A current 
project combines the information gathered from rock mechanics 
instrumentation, geologic structure, and analytic techniques to im- 

rove shaft and support design for the deep mines of district. 

is project required knowledge of the anticipated loads and the 
[gene properties of the rock mass to provide accurate input data 
‘or computer design models. Several techniques have been — 
to determine the physical parameters including the USGS ( 
Geological Survey) solid inclusion probe, the CSIR ( os 
Scientific and Industrial Research), Biaxial and triaxial strain colle 
and the CSM (Colorado School of Mines) dilatometer. This 
describes the determination of the in situ modulus of deformation in 
three mines over a period of three years and the evaluation of these 
results as they applied to this project. 


53207 Effect of confining pressure on fracture toughness of Indi- 
ana limestone. Schmidt, R.A.; Huddle, C.W. (Sandia Labs., Albu- 
— NM). rey V, Paper C3.1-C3.6 of In Site Character- 
ization. Brown, Green, S.J.; Hustrulid, W.A. (comps.). Salt 
Lake City; Saeay ‘of Utah (1976). 

From 17. symposium on rock mechanics; Snowbird, Utah, 
United Pay of America (USA) (25 Aug 1976). 

See CONF-760824— 


Fracture an K/sub Ic/, is measured for a 
notch specimens of Indiana limestone as a function of hydrostatic 
pressure. Results of 11 tests are reported for which specimens were 


ERA VOL. 2, NO. 21 


precracked in fatigue, jacketed with urethane, and loaded to failure 
under superim pressure. A comparison of fracture 
to values for unconfined tests in two specimen configurations 

len to the concept that fracture toughness is a material 
pct r Indiana limestone. 


53208 Fracture propagation in rock: laboratory tests and finite- 
element analysis. Ingraffea, A.R.; Heuze, F.E.; Ko, H.Y.; 
(Univ. of Colorado, — pp Session V, C4.1-C4.6 of In 
Site Characterization. Brown, W.S.; Green, S.J.; Hustrulid, W.A. 
(comps.). Salt Lake City; University of Utah (1976). 
From 17. symposium on rock mechanics; Snowbird, Utah, 
United a of America (USA) (25 Aug 1976). 

See CONF-760824—. 

Classical and new concepts of fracture mechanics are com- 
bined into a proposed method for the study of compressive fracture 
induced failure of rock structures. The strain energy release concept 
and a critical strain energy density fracture theory are lied to 
mixed mode fracture in simple structures. The theory is imp ited 
through a finite element code which incorporates accurate crack tip 

ity elements and which allows efficient fracture ee eee 
through the mesh. The validity of the pro; 
an ae program using struc 
roc 


ae ee in two types of 


53209 Application of mathematical methods to the behaviour of 
mineral deposits and rock. Leonhardt, J. Glueckauf-F. ; 37: 
No. 5, 191-198(Oct 1976). (In German). 

7 .; 36 refs. 

Long-term securing of raw materials and ener citer ar supply 
makes it necessary for surveyors to improve eae 
given which should be used when employing mathematical 
to solve focal points and rock characteristics and the pore ne 
of causes of rock behavior. Suggestions are made for the prediction 
of deposit characteristics. A synthesis of different methods are 
drawn for practice, research and theory. 
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REFER ALSO TO CITATION(S) 53192 


53210 Geochemical variation in ferromanganese nodules and as- 
sociated sediments from the Pacific Ocean. Calvert, S.E.; Price, N.B. 
(Inst. of Oceanographic Sciences, Godalming, Eng.). Mar. Chem.; 5: 
No. 1, 43-74(Feb 19 
The major and minor element compositions of a suite of 
avis sea-floor ferromanganese nodules and associated sediments 
from the eastern central Pacific have been used to examine inter- 
element relationships and the ae of the nodules, the relation- 
ship between the composition of nodules and their associated sedi- 
ments and regi variations in composition with respect to like 
modes of formation of such deposits. Apart from Mn and Fe, 
significant p proportions ofthe total T, Ca, Mig. K Ba, Sr, Th and Y 
and almost all the P, As, Ce, Co, Cu, Mo, Ni, Pb, Zn and Zr are 
resent in the oxide fractions of the nodules. The Mg, Ba, Cu, Mo, 
i and Zn contents are tly correlated with Mn content, 
while Ti, P, As, Pb, Sr, Y and Zr are similarly correlated with the 
total Fe content. Nodules from the northeastern Pacific have Mn/Fe 
ratios higher than those in the oxide fractions of their associated 
sediments, todorokite as the principal pod ge and relatively high 
concentrations of minor elements associated with Mn. Nodules from 
the south central Pacific have Mn/Fe ratios similar to those in the 
oxide fractions of the associated sediments, 5MnOz as the only Mn- 
phase, and relatively high concentrations of minor elements associat- 
ed with Fe. There appears to be a smooth gradation in composition 
Se ene Sa 
compositional variation is interpreted as a reflection of different 
— of metals for, and different growth mechanisms of, sea-floor 
es. 
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REFER ALSO TO CITATION(S) 52935, 52938, 52980, 53010 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


53211 Lawrence Livermore 


Laboratory observatory reports. 
Tarter, C.B. (Univ. of California, Livermore). Am. Astron. Soc., 
Bull; 8: No. 1, 172-174(1976). 
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Very brief summaries of work at LLL related to astronomy 
are given. The work can be divided into three categories: computa- 
tional modeling of astrophysical systems, high-altitude observations, 
and theoretical and experimental determination of atomic and nucle- 
ar properties. Research was conducted in the following areas: plan- 
etary and stellar evolution, se and nucleosynthesis, nebulae 
and the interstellar medium, rvational x-ray astronomy, theoreti- 
cal high-energy astrophysics, and related research on equations of 
state of evolving low-mass stars and giant planets, opacities and 
plasma spectroscopy, and a theory of two-body reaction rates in a 
relativistic plasma. (RWR) 


COSMIC RADIATION 
REFER ALSO TO CITATION(S) 53259 


53212 (AD-A—036992) An extended set of cosmic ray variation- 
al coefficients for European cosmic ray stations. Binder, }. H.; Shea, 
M.A.; Smart, D.F. (Kiel Univ. (Germany, F.R.). Inst. fuer Reine und 
Angewandte Kernphysik). 3 Mar 1977. 116p. (IFKKI—76/11). 
NTIS, PC A06/MF AOl1. 

Variational coefficients quantitatively relate cosmic-ray spa- 
tial anisotropies and spectral changes to variations in ground-based 
cosmic ray monitor counting rates. We have calculated variational 
coefficients that are — to the analysis of a wide variety of 
transient cosmic ray phenomena. These calculations have been made 
for (1) a wide range of upper limiting rigidities from 29 to 500 GV; 
(2) power law rigidity spectra extending to exponents as high as 
+ 1.6; (3) spatial profiles independent of latitude; and (4) longitudinal 
profiles including square waves of 10, 30, 60 and an isotropic case. 

These variational coefficients have been calculated for eleven Euro- 
pean cosmic ray stations, the tables being compatible with a previous 
publication for stations in the Western Hemisphere. 


53213 (N—77—15973) Cosmic far-infrared background at high 
galactic latitudes. Stecker, F.W.; Puget, J.L.; Fazio, G.G. (National 
Aeronautics and S; Administration, Greenbelt, Md. (USA). God- 
dard Space Flight Center), Dec 1976. 16p. (NASA-TM-X— 
71254;X—602-76-274). NTIS, PC A02/MF AO1. 
Subm-Submitted for Publication. 
Far-infrared background fluxes from various cosmic sources 
redicted. These fluxes lie near the high-frequency side of the 


blackbody radiation spectrum. These sources could account for a 
significant fraction of the background radiation at frequencies above 
400 GHz, which might be misinterpreted as a comptonization distor- 
tion of the blackbody radiation. Particular attention is paid to the 
possible contributions from external galaxies, rich clusters of galaxies 
and from galactic dust emission. 


STARS 
REFER ALSO TO CITATION(S) 53218 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


53214 (N—77-10987) The nature of optical variability of X-ray 
binaries Cyg X-2=v1341 Cyg and Sco x-1=v818 Sco. Lyuty, V.M.; 
Sunyaev, R.A. (AN SSSR, Moscow. Inst. Kosmicheskikh Issledo- 
vanij). 1976. 38p. (PR—258). Dep. NTIS, PC A03/MF AOI. 

results of UBV observations of Cyg X-2 and Sco X-1 
during 1974-75 are are The rapid irregular variability of 
optical radiation of X-2 was detected. The full amplitude of 
irregular variability is of the order of 1 mag in the filter B. The semi- 
amplitude of the periodical component in the light curve of Cyg X-2 
and Sco X-1 does not exceed 0.1 mag. Such a small amplitude of the 
periodical component may be a consequence of the existence of the 
accreting disc around the X-ray source, which contributes sufficient- 
ly to the optical brightness of the system. The optical radiation 
spectrum of the disc was found, and it is shown that the contribution 
of the disc to the optical brightness of the binary may exceed the 
a of the hot spot on the surface of the normal star heated 

y X-rays. 


53215 (N—77-10988) The import of the Alfven surface for the x- 
ray pulse formation in pulsars. Basko, M.M.; Sunyaev, R.A. 
(AN SSSR, Moscow. Inst. Kosmicheskikh Issledovanij). 1976. 17p. 
(PR—267). NTIS, PC A02/MF AO1. 

Submitted for Publication. 

A model is proposed for the X-ray pulsation of Her X-1 and 
Cen X-3. It is suggested that, if accretion onto a magnetized neutron 
star proceeds through the disk, the plasma layer occupying some 
part of the Alfven surface and spinning together _= the neutron 
star regularly shields the bright spots at magnetic poles where the 
main accretion energy is released. This causes the rved hard X- 
ray flux to pulsate. The plasma layer on the Alfven surface is a 
source of weakly —s soft X-ray flux. This mechanism is 
exemplified for Her 
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53216 (N—77—15945) Coordinated x-ray, optical, and radio ob- 
servations of YZ Canis Minoris. J.T.; Crannell, C.J.; Hobbs, 
R.W.; Maran, S.P.; Moffett, T.J. (National Aeronautics and 
Administration, Greenbelt, Md. (USA). Goddard S it 
Center). Dec 1976. Contracts NAS5-11450;NGL-21 33. 42p. 
(NASA-TM-X—71256; X—682-76-287). NTIS, PC A03/MF AOI. 

Coordinated X ray, optical, and radio observations of the 
flare star YZ CMi are reported. Twenty-two minor optical flares and 
twelve radio events were recorded. No major optical flares, greater 
than 3 magnitudes, were observed. Although no flare-related X ray 
emission was observed, the measured upper limits in this band enable 
meaningful comparisons with published flare star models. Three of 
the five models predicting the relative X ray-to-optical or radio flare 
luminosities are in serious di t with the observations. For 
the largest optical flare with coincident X ray cov the 3 sigma 
upper limit on X ray emission in the 0.15 to 0.8 keV band is 8.7 x 107° 
erg/s, corresponding to a ratio of X ray to B-band luminosity of less 
than 0.3. Based on the present results, the contribution of the flares 
of UV Ceti flare stars to the galactic component of the diffuse soft X 
ray background is less than 0.2 percent. 


53217 (N—77—15954) Telescopes and space exploration. 
Brandt, J.C.; Maran, S.P. (National Aeronautics and Space Adminis- 
tration, Greenbelt, Md. (USA). Goddard S pon oemanen 1976. 
17p. (NASA-TM-X—74275). NTIS, PC Ai ‘AQ2/MF AO 

Misc-Original Contains Color Illustrations. 

The necessity for different types of telescopes for astronomi- 
cal investigations is discussed. Major findings in modern astronomy 
by ground-based and spaceborne telescopes are presented. Observa- 
tions of the Crab Nebula, solar flares, interstellar gas, and the Black 
Hole are described. The theory of the — universe is ex- 
plored. Operating and planned telescopes are desc: 


53218 (NTIS/PS—77/0168) Quasars, pulsars and black holes (a 
b y with abstracts). Report for 1964—Feb 77. Grooms, D.W. 
(National Technical Information Service, Springfield, Va. (USA)). 
Apr 1977. 262p. NTIS, PC A01/MF AOI. 
Supersedes NTIS/PS-76/0134, and NTIS/PS-75/225. 
Astronomical surveys of quasars, pulsars, and black holes are 
cited. Computer simulations, mathematical models and other meth- 
ods used for the verification of hypotheses about astrophysical 
processes are included. (This updated bibliography contains 257 
Gostvacts, 53 of which are new entries to the previous edition.) 


SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 53217, 53231 


53219 (N—77-10990) Compilation of flares and transients ob- 
served by the S-056 solar x-ray telescope during the missions. 
ate D.M.; —- J.B. Jr.; epeery «Saye E.J.; Mc; ae eee 

JA. (Natio ‘Aeronautics i unts- 
ville, Ala. (USA). George C. Marshall S it Center). Sep 
1976. 29p. (NASA- -TM-X-73346). NTIS, pace Fs AOl. 

During the manned operation of the Skylab Apollo Telescope 
Mount, the Marshall Space tt Center/The Aerospace Corpora- 
tion solar X-ray telescope (S-056) observed many solar flares and 
transient solar phenomena. Those X-ray observations are correlated 
with events reported by H-alpha observers and those recorded by 
integrating X-ray satellite detectors. Data included for pone 
events are: (1) t of H-alpha activity; (2) H-alpha ey py 
and end times; (3) SOLRAD 9 or VELA Sev: (1 to 8 A) peak flux 
and time of flux; (4) in time of S-056 observations; 
approximate heliographic location; and (6) Boulder and McMath 
active region numbers. (Author) 


53220 (N—77-12990) Solar and science. Timo- 
thy, A.F.; Schmerling, E.R.; Chapman, R.D. (National Aeronautics 
and Space Administration, Washington, D.C. (USA)). Dec 1976. 
44p. (NASA-TM-X—3440). NTIS, PC A03/MF AO1. 

The current status of the Solar Physics Program and the 
Magnetospheric Physics Program is discussed. The scientific context 
for each of the programs is presented, then the current programs and 
future plans are outlined. 


53221 (N—77—15970) Enhancement of solar heavy nuclei at 

energies in the 4 July 1974 event. Bertsch, D.L.; Reames, D. 
(National Aeronautics and ee Administration, Greenbelt, Md. 
(USA). Goddard Space Center). Dec 1976. 16p. (NASA-TM- 
X—71258; X—662-76-293) S, PC A02/MF AOl. 

Subm-Submitted ~ Publication. 

Relative abundances of energetic nuclei in the 4 July 1974 
solar event are presented. The results show a marked enhancement 
of abundances that systematically increase with nuclear charge num- 
bers in the range of the observation, 6 < or = Z < or = 26 for 
energies above 15 MeV/nucleon. While such enhancements are 
commonly seen below 10 MeV/nucleon, most observations at higher 
energies are found to be consistent with solar system abundances. 
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The energy spectrum of oxygen is observed to be significantly 
steeper than most other solar events studied in this energy region. It 
is proposed that these observations are characteristic of particle 
populations at energies approximately 1 MeV/nucleon, and that the 
anomalous features observed here may be the result of the high 
energy extension of such a population that is commonly masked by 
other processes or populations that might occur in larger solar 
events. 


53222 (N—77—15971) Research in solar physics. Final report. 
Henze, W. (Teledyne Brown Engineering, Huntsville, Ala. (USA). 
Systems Analysis Dept.). 30 1976. Contract NAS8-26442. 42p. 
(NASA-CR—150157). NTIS, PC A03/MF A0O1. 

Results from research in solar physics related to the Skylab/ 
ATM S-056 X-Ray Experiment are presented. Included is a descrip- 
tion of the data obtained by the X-Ray Telescope. Also presented 
are the S-056 filter bandpasses, the 2 sem ma ction, the mean- 
ing or interpretation of broadband filter observations, and reports on 
the analysis of some of the solar observations. 


53223 (PB—264 791) Solar—geophysical data number 389. Part 
II. Comprehensive reports. Data for July 1976—June 1976 and miscel- 
lanea, Leighton, H.I. (National Geophysical and Solar-Terrestrial 
Data Center, Boulder, Colo. (USA)). Jan 1977. 40p. (SGD—389-Pt- 
2). NTIS, PC A03/MF AO1. 

oui See also report dated Dec 76, PB-264 164, and Part 1, PB-264 


This Comprehensive report for July 1976, June 1976 and 
Miscellanea provides data on active regions, synoptic solar map, 
solar flares, solar radio waves, energetic solar particles and plasma, 
abbreviated calendar record, regional flare index and solar radio 
waves—spectral observations. 


53224 (PB—264790) Solar-geophysical data number 389. Part I. 
Prompt reports. Data for December 1976—November 1976. Leighton, 
H. (National Geophysical and Solar-Terrestrial Data Center, Boul- 
der, Colo. (USA)). Jan 1977. 115p. (SGD—389-Pt-1). NTIS, PC 
A06/MF AO1. 
mt See also report dated Dec 76, PB-264 163, and Part 2, PB-264 
1. 

This prompt report provides December 1976 and November 
1976 data on alert periods, daily solar indices, solar flares, solar radio 
waves, solar wind measurements, solar x-ray radiation, coronal 
holes, and inferred IP magnetic field polarities for December. It also 
provides data on daily solar activity center, sudden ionospheric 
disturbances, solar radio waves, cosmic rays, geomagnetic indices 
and radio propagation indices for November. 


53225 (PB—264413-T/SL) Solar cosmic rays. Dorman, L.L,; 

Miroshnichenko, L.I. (National Aeronautics and Space Administra- 

tion, Washington, D.C. (USA)). 1976. Translation of Solnechnye 

> gc Luchi. (NASA-TT-F—624). 599p. NTIS, PC A25/ 
AOl. 

The following topics are considered: solar cosmic rays as a 
source of information on electromagnetic state of the solar system; 
geophysical effect of solar cosmic rays; energy spectrum, nuclear 
composition and time variations of solar cosmic rays; pro} tion of 
solar cosmic rays in the interplanetary space; some problems of the 
physics of solar flares and generation of cosmic rays on the Sun. 


53226 Coronal holes, solar wind streams and recurrent geomagne- 
tic disturbances: 1973-1976, Sheeley, N.R. Jr. (Naval Research Lab., 
Washington, D.C. (USA)); Harvey, J.W. (Kitt Peak National Obser- 
vatory, Tucson, Ariz. (USA)); Feldman, W.C. (Los Alamos Scientif- 
ic Lab., N.Mex. (USA)). Sol. Phys.; 49: No. 2, 271-278(Aug 1976). 
ations of coronal holes, solar wind streams, and geo- 
magnetic disturbances during 1973-1976 are com in a 27-day 
ictorial format which shows their long-term evolution. The results 
leave little doubt that coronal holes are related to the high-speed 
streams and their associated recurrent geomagnetic disturbances. In 
particular, these observations strongly support the hypothesis that 
coronal holes are the solar origin of the high-speed streams observed 
in the solar wind near the ecliptic plane. 


53227 Evidence for temporal variations of coronal emission line 
intensity and profile. Liebenberg, D.H. (Los Alamos Scientific Lab., 
N.Mex. (USA)); Bessey, R.J. (Wyoming Univ., Laramie (USA)); 
Watson, B. (EG and G, Inc., Los Alamos, N.Mex. (USA)). Sol. 
Phys.; 50: No. 1, 109-112(Sep 1976). 

The time sequence of line profiles of Fe XIV emission ob- 
tained at the 1965 solar eclipse is examined for temporal variations of 
intensity and profile. Although no variations are found in some 
regions examined, two regions with intensity and profile line width 
variations are found. A simple temperature wave is consistent with 
observations. 


GALAXIES 
REFER ALSO TO CITATION(S) 53217 


ERA VOL. 2, NO. 21 


53228 (N—77-10985) On the possible connection between the 
amount of gas in galaxies, the activity of their nuclei and their 

to a cluster. Komberg, B.V. (AN SSSR, Moscow. Inst. 
Kosmicheskikh Issledovanij). Oct 1976. Translation of PR—274. 
(NASA-TT-F—17263). 28p. NTIS, PC A03/MF AO1. 

tical and radio wavelength data available on fast S and E 
galaxies in regular clusters were analyzed. These ies are defi- 
cient in gas, have slower star formation rates and less active nuclei 
when compared to similar field galaxies. The slow massive galaxies 
in central regions of rich clusters, on the contrary, contain more gas 
and have more active nuclei. 


PLANETARY PHENOMENA 
REFER ALSO TO CITATION(S) 53224, 53235, 53345 


53229 (LA-UR—77-1139) Model for eruption behavior of a vol- 
canic vent in Eastern Mare Serenitatis. Heiken, G.; McKay, D.S. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W- 
7405-ENG-36. 28p. (CONF-770322—3). MF/ A01. 

From Lunar science conference; Houston, Texas, United 
States of America (USA) (14 Mar 1977). : 

Homogeneous glass droplets with an ilmenite pyroxenite 
composition sampled at the Apollo 17 landing site were apparently 
formed by lava fountaining of a low-viscosity magma. The droplets 
studied were collected from the top and bottom of an 80-cm-deep 
section within a block of clastic material located on the rim of 
Shorty Crater. At a depth of 80 cm, the samples consist of mostly 
compound and — droplets which are nearly all partly crystalline 
(sample 74001,2). Near the top of the section simple orange noncrys- 
talline glass spheres predominate, although some are partly crystal- 
line (semple 74220). Although texturally different, both samples have 
identical bulk compositions. Individual droplets within each of the 
grain size fractions for morphology, amount of glass, and olivine 
texture. It is clear that ranges of cooling rates varied by 2 or 3 orders 
of magnitude. It is also apparent that the droplets of the unit 
represented by sample 74001,2 cooled much more slowly on the 
average than those within the unit represented by 74220. The two 
samples may represent parts of an eruption sequence. In a well- 
collimated vertical fountain, many of the droplets would have fallen 
back into the fountain and been “recycled” to produce compound 
forms. Slower cooling rates would have allowed time for crystal 
growth. The resulting deposit would have been relatively thick and 
centered near the vent. This may have been the eruptive phase 
during which sample 74001,2 was deposited. As the jet became more 
dispersed, melt droplets would have cooled rapidly and formed 
mainly simple glassy droplets. This phase of activity would have 
formed a thinner tephra blanket and may be represented by sample 
74220 and orange spheres collected throughout the valley of 
Taurus-Littrow. 8 figs., 2 tables. 


53230 (N—77-12988) Computer simulations 

tion sensitivity to initial conditions. Isaacman, R.; Sagan, 
C. (Cornell Univ., Ithaca, N.Y. (USA). Center for cro and 
Space Research). Oct 1976. Contract NGR-33-010-082. 57p. 
(NASA-CR—149214; CRSR—648). NTIS, PC A04/MF AO1. 

The implications and limitations of program ACRETE were 
tested. The program is a scheme based on Newtonian physics and 
accretion with unit sticking efficiency, devised to simulate the — 
of the planets. The dependence of the results on a variety of radi 
and vertical density distribution laws, the ratio of gas to dust in the 
solar nebula, the total nebular mass, and the orbital eccentricity of 
the accreting grains was explored. Only for a small subset of 
conceivable cases are planetary systems closely like our own gener- 
ated. Many models have tendencies towards one of two preferred 

tions: multiple star systems, or planetary systems in which 
Jovian planets either have substantially smaller masses than in our 
system or are absent altogether. But for a wide range of cases 
recognizable planetary systems are mag ge ig from multiple 
star systems with accompanying planets, to systems with Jovian 
planets at several hundred AU, to single stars surrounded only by 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 53224 


53231 (AD-A—037552) Parent-flare emission at 2.8 GHz as a 
of the of 


predictor absorption of polar-cap events. Research and 
| report, May 1975—Jun 1976. Cliver, E.W. (Naval Elec- 

tronics Lab. Center, San Diego, Calif. (USA)). 1 Dec 1976. 12p. 

(NELC/TR—2015). NTIS, PC A02/MF AO1. 

; Parent-flare 2.8-GHz event energy is correlated with peak 

riometer absorption for 47 Polar-Cap Absorption (PCA) events 
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which occurred during the nineteenth and twentieth solar cycles. 
Thirty-two of these events had riometer absorption of < or = 2.0 
dB. The least-squares relationship between the peak absorption (A) 
and the burst energy (E) is given by A(dB) = 0.0116 E to the 0.5555 
power with a correlation coefficient, R, of 0.59, where E is given in 
sfu-min. The peak absorption predicted by this formula is within a 
factor of 2 of that actually observed for 22 of the 32 principal PCA 
events (69 percent) and within a factor of 3 for 28 of the 32 (88 
percent). A correction for the effect of the interplanetary magnetic 
field on particle propagation is considered in the appendix. (Author) 


53232 (AD-A—038413) Study of D-region ionosphere using 
radio wave interaction technique. Final report, 1 October 1975—30 
September 1976. Lee, H.S.; Ferraro, A.J. (Pennsylvania State Univ., 
University Park (USA). Ionosphere Research Lab.). 18 Feb 1977. 
Contract N00014-75-C-0178. 101p. (PSU-IRL-FR—77/1). NTIS, PC 
A06/MF A0O1. 

This report describes the outcome of an ionospheric D-region 
study made with the wave interaction experimental technique mainly 
using the all-digitalized facilities at The Pennsylvania State Universi- 
ty. Theoretical basis and the experimental evidence of the presence 
of atmospheric gravity waves in the D-region ionosphere are pre- 
sented. Spectral analysis of the wave interaction data indicated that 
the presence of waves with periods ranging from tens of minutes to 
few hours are possible. Critical intercomparison of two independent- 
ly developed electron-density profile inversion techniques are pre- 
sented. The results showed that the two methods led to similar 
profiles, and this agreement indicated their reliability in profile 
inversion. Finally, temporal variations in D-region electron densities 
are presented showing diurnal variations as well as the variability 
between normal and anomalous conditions. 


53233 (N—77—15566) Aeronomy report no. 73: analysis of 
sounding rocket data from Punta Chilca, Peru. Fillinger, R.W. Jr; 
Mechtly, E.A.; Walton, E.K. (Illinois Univ., Urbana (USA). Aeron- 
omy Lab.). 1 Jul 1976. Contract NGR-14-005-181. 76p. (NASA- 
CR—149385; UILU-ENG—76-2504). NTIS, PC A04/MF A0O1. 
A technique is described for measuring electron concentra- 
tions in the lower portion of the ionosphere above Punta Chilca. A 
radio-propagation experiment for measuring Faraday rotation is 
combined with a dc/Langmuir probe experiment for measuring 
electron current. The results obtained from the analysis of radio and 
= data from Nike Apache 14.532, which was launched at 20:26 
on May 28, 1975, at a solar zenith angle of 60 deg are presented. 
A comparison of the profiles of electron concentration indicates that 
the value of the maximum ionization in the D region under quiet 
conditions is proportional to the square of the cosine of the solar 
zenith angle. 


EFFECTS OF NUCLEAR DETONATIONS 


(AD-A—036981) Nitrogen dioxide absorption coefficients 
temperatures. Environmental research papers. Paulsen, D.E.; 
Huffman, R.E. (Air Force Geophysics Lab., Hanscom AFB, Mass. 
(USA)). 5 Oct 1976. 24p. (AFGL-TR—76-0240;AFGL-ERP—579). 
NTIS, PC A02/MF AOI. 

The absorption coefficient of nitrogen dioxide, NOs, is used in 
models of the fireball resulting from atmospheric nuclear detona- 
tions. This report gives values for the absorption coefficient obtained 
at wavelengths between 380 and 760 nm and at temperatures be- 
tween 669 and 1313 K. The absorption coefficient varies from a 
maximum of about 1/10 cm near 400 nm to about | cm at the longest 
wavelength observed. The results agree with previously published 
data, which were available for only a few wavelengths, and provide 
a comprehensive data set over the temperature and wavelength 
regions studied. Comparison of these results is made with NO, 
thermal emission intensities. 


MAGNETOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 53224 


53235 (AD-A—035075) A theoretical investigation of solar 
interactions and 


astrophysical plasma phenom- 
ena, Final report 1 Nov 74—30 Sep 76. Lerche, I. (Chicago Univ., Ill. 
(USA). Lab. for Astrophysics and S Research). 1 Nov 1976. 
Contract F19628-75-C-0101. 18p. NTIS, PC A02/MF AOl. 

The research reported here is directed towards an under- 
standing of solar wind-magnetosphere interactions and astrophysical 
plasma phenomena. Since approximately twenty-five (25) scientific 

pers were produced during the tenure of this contract, we give 
oo a complete list of the papers (by title and journal) produced 
during this contract together with abstracts where available (two of 
the papers were papers presented at conferences, and one is an 
invited review of others’ work; for these we do not deem it worth- 
while to give abstracts). In essence the research can be divided into 
three catagories. First, some of the basic plasma physics of the 
cosmic rays transported to Earth has been considered in order to 
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ascertain the behavior of such particles under the diverse conditions 
which obtain in the interplanetary medium. Second, there is the 
sequence of pa: dealing with the a through, and reflec- 
tion from, differentially moving media. The motivation here was 
originally suggested by the escape of radiation from = - 
tospheres, but the problem is of more general interest. It has applice- 
tion to radar backscatter from the ionosphere, and to radiation 
passing through both the interplanetary medium and the magnetos- 
phere. Finally, there is the work on the pair production in strong 
magnetic fields, which is a process often invoked to account for the 
observed emission from — There are also several isolated 
papers dealing with miscellaneous topics. Of these the work on blast 
wave theory applied to supernova remnants has progressed consider- 
ably further since our early work on the subject reported here under 
the category of papers to be published. 


(AD-A—037305) Correlated electric field and low-energy 
electron measurements in the low-altitude polar cusp. Progress report. 
Kintner, P.M.; Ackerson, K.L.; Gurnett, D.A.; Frank, L.A. (iowa 
Univ., Iowa City (USA). aoe of Physics and Astronomy). Dec 
1976. Contracts N00014-76-C-0016;NAS1-13129. 34p. NTIS, PC 
A03/MF A0Ol1. 

Correlated electric field and low-energy electron measure- 
ments are presented for two passes of Hawkeye i through the south 
polar cusp at 2000 km altitude during local morning. In one case the 
electric field reversal coincides with the boundary of detectable 5.2- 
keV electron intensities and the equatorward boundary of the cusp. 
In the other case the electric field reversal and the 5.2-keV electron 
trapping boundary coincide, but the equatorward edge of the cusp as 
determined from the presence of 180-eV electron intensities is 5 deg 
invariant latitude equatorward of the eletric field reversal. The 
authors conclude that in the second case electron intensities associat- 
ed with the polar cusp populate closed dayside field lines, and hence 
the corresponding equatorward edge of these electron intensities is 
not always an indicator of the boundary between closed dayside 
field lines and polar cap field lines. 


—177-12614) Magnetosphere dynamics by localization of 
S ume, J.L.; Glangeaud, F. (Grenoble- 


A discussion is presented concerning the localization of ultra- 
low frequency waves from three receiving earth stations. These 
experiments would complement GEOS observations in studying the 
dynamics of the magnetosphere. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 52479 


53238 (CLM-R—162) Enhanced reionisation for neutral beams 
in magnetic fields, Hemsworth, R.S. (UKAEA Research Group, 
Abingdon. a Lab.). 1977. 4p. Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

Enhanced loss of neutral beam particles in caused by an 
increase in the Mag a target density by desorptions from 
the tube wall when reionised particles are deflected in presence 
of a magnetic field. Inconsistencies in the original treatment of the 
problem are removed by the present analysis which predicts a factor 
two higher maximum possible transmitted equivalent beam current. 


53239 Atomic collisions in solids. Saris, F.W.; van der Weg, 
W.F. (eds.). New York; North-Holland Publishing Co. (1976). 720p. 
(CONF-750965—). Elsevier Publishing Co., Inc., New York, 
$125.70. 

From International conference on atomic collisions in solids; 
Amsterdam, Netherlands (22 Sep 1975). 

The papers presented at the conference were abstracted and 
indexed individually for citation in ERA. 
53240 High resolution spectroscopy using Bern- 
hardt, A.F.; Duerre, D.E.; Simpson, J.R.; Wood, L.L. (Univ. of 
California, Livermore). Opt. Commun.; 16: No. 1, 166-168(Jan 1976). 

Isotope tion by laser deflection of an atomic beam, 
combined with simultaneous mass spectroscopy, has been used to 
determine optical frequency shifts and to assign mass numbers to all 
components of the Ba 6s? ‘So 1P, 5536 A resonance. Several 
components which cannot be resolved optically without the use of 
enriched samples, were resolved with the technique described. They 
are **Ba(F = °/2) at 120 MHz, ™*Ba at 128 MHz and 'Ba at 138 
MHz. 


53241 Glow discharge lamps as electron sources for electron 
impact excitation. Lee, S.T.; Rosenberg, R.A.; Matthias, E.; Shirley, 
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D.A. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
J. Electron Spectrosc. Relat. Phenom.; 10: No. 3, 203-214(Mar 1977). 

It has been found possible to utilize the plasma in the dis- 
charge lamp of a conventional ultraviolet photoelectron spectrom- 
eter as an electron source for low electron impact excitation. 
The Nsub(4,5)OO Auger spectra of Xe, and Msub(4,5)NN A 
spectrum of Kr, and the autoionization electron spectra of K and Na 
vapor have been recorded with a Perkin-Elmer PS-18 photoelectron 
spectrometer. By comparing these spectra with those excited by 

t electron guns the advantages and disadvantages of the two 
are illustrated. The c istics of the discharge electron source 
were deduced, and some possible improvements in its performance 
are su; . The autoionization electron spectrum of Na is ana- 
lyzed by comparison with the data from photoabsorption and Na* - 
He collisi studies and the LiLsub(2,3)M: and L;Lsub(2,3)Ni 
Coster-Kronig transitions are identified by using equivalent-core 
approximations. 


ATOMIC AND MOLECULAR PROPERTIES 


53242 Prompt and delayed Auger electron transitions in gas and 
foil excited oxygen beams. Bruch, R. (Freiburg Univ. (Germany, 
F.R.). Physikalisches Inst.); Ridder, D. (Hahn-Meitner-Institut fuer 
Kernforsch Berlin G.m.b.H. (Germany, F.R.). Bereich Physik); 
Johnson, B.M. (Brookhaven National Lab., Upton, N.Y. (USA). 
mis Schneider, D. Verh. Dtsch. Phys. Ges; No. 2, 

From Spring meeting of the Deutsche Physikalische Gesells- 
chaft e.V. on atomic physics, mass spectrometry, molecular physics 
and quantum optics; Mainz, Ger. (28 Feb 1977). 

Short communication only. 


53243 (PB—264052) Report of the subcommittee on energy-relat- 

ed atomic and molecular science. for Feb-Oct 75. Reed, C.K. 

(National Research Council, Washi , D.C. (USA). Committee 

eo and Molecular Science). 1976. 85p. NTIS, PC A05/ 
AOl. 

This report explores the use of fundamental atomic and 
molecular physics in directed energy-related areas of research, in- 
cluding fusion research, fission research, fossil fuel research, laser 
development, and gaseous electronics. 


53244 (SAND—77-0334) Dielectronic recombination, appear- 
ance potential spectroscopy and the Auger effect. McGuire, E.J. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). May 1977. Contract 
EY-76-C-04-0789. 69p. Dep. NTIS, PC A04/MF AOI. 

Expressions are obtained for the dielectronic recombination 
cross-section for six general cases, involving both inner and partially 
filled outer shells. The ex ions are obtained in sufficient general- 
ity that they are suitable for intermediate coupling calculations. That 
is, the expressions obtained can be used to compare the theory with 
spectroscopic measurements. The aj — expression for the 
(3d)'°(4f)° + © yields (3d)°(4f)? yi (3d)*°(4f) + hv transition is 
developed in a form suitable for computer calculation. The calcula- 
tions for La** will be presented elsewhere. 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 53240 


(LBL—6035) Dynamics of infrared multiphoton dissocia- 
tion of SF; by molecular beam method. Grant, E.R.; Coggiola, M.J.; 
Lee, Y.T.; Schulz, P.A.; Shen, Y.R. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jan 1977. Contract W-7405-ENG- 
48. 6p. (CONF-770435—2). Dep. NTIS, PC A02/MF AOI. 
rom 6. international symposium on molecular beams; 
een, Netherlands (18 Apr 1977). 
decomposition of polyatomic molecules by infrared mul- 
tiphoton absorption is a subject which is under extensive investiga- 
tion in many laboratories. process has been shown to be effi- 
cient, selective and collisionless. The physical pri:ciples which are 
mainly responsible for the absorption of a large number of photons 
by an isolated molecule under intense infrared laser radiation have 
been elucidated through many experimental and theoretical investi- 
gations. However, one very important question which remains to be 
answered is the relation between the dynamics of molecular decom- 
position and the degree of vibrational excitation, i.¢., the question of 
whether the excitation energy is completely randomized before 
molecular decomposition. The —— of electronically excited 
fragments in the dissociation of halogenated hydrocarbons and the 
observations of SF, fragment in the decomposition of SF. without 
the evidence of the formation of lower energy SF; fragment pro- 
vided some basis of speculation that the excitation energy might not 
6 ee ae oe See, 6 eames aateam A 
crossed mo beam us adapted to study the 
dynamics of excitation coll tiesocheden of polyatomic ce in 
intense IR laser fields. Initial experiments have involved the study of 
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the dissociation of SFs by CO: laser radiation at 10.6 ym. a molecu- 
lar beam of SFg was formed by supersonic 7 using three 
stages of differential pumping. A —-— ulsed CO. TEA 
laser was used as the excitation source. The laser | a was focused 
by a 25 cm focal length ZnSe lens, and crossed the molecular beam 
near its focal point. The fragments produced by multiphoton disso- 
ciation of SF6 within the small interaction region were detected as a 
function of recoil angle and velocity. 


53246 (N—77—15810) Angular distribution of Auger electrons 
due to 3rd-shell ionization of Omidvar, K. (National Aero- 
nautics and Space Administration, Greenbelt, Md. (USA). Goddard 
S ight Center). Jan 1977. 16p. (NASA-TM-X—71259; X— 
602-77-1). S, PC A02/MF AO1. 

Subm-Submitted for Publication. 

Cross sections for electron impact ionization of krypton due 
to ejection of a 3rd shell electron have been calculated using 
screened hydrogenic and Hartree-Slater wave functions for target 
atom. While the total ionization cross sections in the two approxima- 
tions are within 10% of each other, the Auger electron angular 
distribution, related to cross sections for —_ magnetic quantum 
numbers of the 3rd electrons, is widely different in the two approxi- 
mations. The distribution due to Hartree-Slater approxima- 
tion is in excellent t with measurement. The physical 
reason for the discrepancies in the two approximations is explained. 


53247 Atomic K-vacancy production with 3 GeV carbon ions. 
Anholt, R.; loannou-Yannou, J.; Bowman, H.; Rauscher, E.; Naga- 
miya, S.; Rasmussen, J.O. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.); Shibata, T.; Ejiri, H. (Osaka Univ., Toyonaka 
(Japan). Lab. of Nuclear Studies). Phys. Lett., A; 59: No. 6, 429- 
430(10 Jan 1977). 

Measurements of K-vacancy production cross sections for 3 
GeV *C ions on targets ranging from Ti to Pb are reported. The 
cross sections lie below values from PWBA, BEA, and relativistical- 
ly modified PWBA and BEA theories. 


ATOMIC AND MOLECULAR THEORY 


53248 (N—77—15809) Comment on the relation between the 
nonadiabatic and the complex intersection of potential energy 
curves. Jaffe, R.L. (National Aeronautics and Space Administration, 
Moffett Field, Calif. (USA). Ames Research Center). Jan 1977. 20p. 
(NASA-TM-X—73196; A—6705). NTIS, PC A02/MF A0O1. 

Simple relations are discussed that provide a correspondence 
between the complex intersection of two potential surfaces and the 
nonadiabatic coupling matrix element between those surfaces. These 
are key quantities in semiclassical and quantum mechanical theories 
of collision induced electronic transitions. Within the two state 
pe pee the complex intersection is shown to be directly 
related to the location and magnitude of the peak in the nonadiabatic 
coupling. Two cases are considered: the avoided crossing between 
two potential surfaces; and the spin-orbit interaction due to a P-2 
halogen atom. Comparisons are made between the results of the two- 
state model and the results of ab initio quantum chemical calcula- 
tions. 


GENERAL FLUID DYNAMICS 


REFER ALSO TO CITATION(S) 50831, 52518, 53346 


PROPERTIES AND STRUCTURE OF FLUIDS 


53249 (IS-T—737) Excitation and electron number 
density distributions 


by analyte species in an inductively 
coupled argon plasma. Kalnicky, D.J. (Ames Lab., lowa (USA)). Feb 
1977. Contract W-7405-ENG-82. 225p. Dep. NTIS $7.75. 


Thesis. 

Spatially resolved, radial excitation temperatures and radial 
electron number density distributions experienced by analyte i 
in the observation zone of 15 to 25 mm above the load coil of a 
toroidally shaped, inductively coupled argon plasma (ICP) are pre- 


sented and related to the anal performance of these plasmas. A 
comparison of radial temperatures measured with gas (Ar I) 
lines and with a typical analyte thermometric species (Fe I) at 15 mm 
above the load coil is given. Radial (Fe I) excitation temperatures 
obtained at three observation heights (15, 20, and 25 mm) are 
compared for aerosol carrier gas flows of 1.0 I/min and 1.3 1/min. 
The addition of a large amount of an easily ionized element (6900 pg 
Na/ml) did not significantly change Fe I excitation temperature 


ight of 15 mm above the 
number density 


ing methods is given for an observation 
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values obtained by these methods is discussed. The effect of addition 
of 6900 4g Na/ml on Saha-Eggert electron density distributions at 
these observation heights is also discussed. The computer programs 
employed in this investigation and discussions of the computational 
procedures incorporated in these programs are given. 


MAGNETOHYDRODYNAMICS 


53250 Ps oat, Mhd Serene | hg w past a semi-infinite 
flat plate. So ekar, V.M.; Takhar, H.S. (Indian Inst. of Tech., 
ye Dept. of thematics). 23 Aug 1976. 26p. NTIS, PC A03/ 


MF A 

7 theoretical investigation of MHD boundary layer response 
to harmonic oscillations in velocity associated with a progressive 
wave imposed on an otherwise constant free stream velocity and 
converted in the freestream direction has been carried out. Series 
solutions for small values of the amplitude and the frequency are 
derived, and the resulting set of equations is integrated numerically 
on computer. The functions affecting the flow are shown graphical- 
ly. Expressions for time-average skin-friction and rate of heat trans- 
fer are derived, and it is observed that due to oscillatory free stream, 
the skin-friction decreases and the rate of heat transfer increases with 
increasing M, the magnetic field parameter. 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


ELECTROMAGNETIC INTERACTIONS 


53251 La Aig gps pp 18p, Paper 2) Proposal to 
direct e* a* p interactions at 18 GeV/c. Walker, W 
Fortney, L.; par my A. 1977. 

In Pro; report for Contract E-(40-1)-3065 between the 
U.S. Energy Research and Development Administration and Duke 
University, September 1, 1976—May 30, 1977. 

A proposal is presented for 600 K pictures with an 18-GeV/c 
pion beam in the 40-inch hybrid system in order to look for directly 
produced electrons and positrons. Identification of the electrons is 
through the use of three tantalum plates installed in the chamber. 
The expected yield, ¢/7 ratio, kind of associated hadron events, and 
background reduction are discussed as well as the beam time and 
calibration time. (JFP) 


STRONG BARYON-INDUCED INTERACTIONS 


ge (LBL—S075, pp 201-203) Fragments from C, Al, Ag, and 
U irradiated by protons. Sextro, R.; Westfal, G.D.; 
Poskanzer, A. M; Zebelman, A.M. 1975. 
In Nuclear science annual report, 1975. 
Energy spectra at 90° are plotted for fragments produced in 
the 2.1 GeV interaction of protons with carbon and for the 4.9 GeV 
p + U and p + Al reactions. (SDF) 


53253 (LBL—S5075, pp 204-206) Evaporation-like fragments 
from uranium irradiated by 2.1 GeV/nucleon '*C and *Ne ions. 
Poskanzer, A.M.; Sandoval, A.; Sextro, R.G.; Gutbrod, H.H. 1975. 
In Nuclear science annual report, 1975. 
A study of highly excited nuclear matter has been extended to 
heavier = in the interaction of 2.1 GeV/N ™C and Ne 
SDF). vaporation-like energy spectra of ‘He and ‘Li are shown. 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 52814, 52815, 53251 


53254 ey ee Progress report for Contract E-(40-1)- 
3065 between the U. hg | Research and ae: — 
versity, September 1, 1976—May 30, 1977. (Duke 
Univ., Durham, N.C. (USA)). 1977. Contract EY-76-S-05-3065. 
109p. Dep. NTIS, PC A06/MF AOI. 
Ex tal research on pion—proton and pion—neon reac- 

tions at high energies is summarized. Seven papers are included for 
which separate abstracts are prepared. (JFP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 
REFER ALSO TO CITATION(S) 53269, 53271 
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53255 (COO— 1545-214) Virtual quark—quark in the pseudopar- 
ticle Hietarinta, J.; Palmer, W.F. (Ohio State Univ., 
Columbus (USA). Dept. of Physics). 1976. Contract EY-76-C-02- 
1545. llp. Dep. NTIS, PC A02/MF AO1. 

Off-shell four point functions of massless fermions in a pseu- 
doparticie background are calculated. The results are exact to lowest 
order quantum fluctuations about the classical pseudoparticle field. 
Only pseudoparticle solutions of unit winding number contribute to 
the calculated correlation functions. The developed technique re- 
quires knowledge only of the zero frequency fermion solutions in the 
pseudoparticle potential. 


ELECTROMAGNETIC INTERACTIONS 


(ORO—3065-40, pp 3p, > oe extracted from 
Messel and Crawford for electrons radiation length Pb 
plates. Loos, J. 1977. 

In —— report for Contract E-(40-1)-3065 between the 
U.S. Energy Research and Development Administration and Duke 
University, September 1, 1976—May 30, 1977. 

Tables were extracted from the extensive tables of Messel and 
Crawford. The numbers given should b= good for 1 r.1. Ta plates 
and may be helpful when looking at showers in these plates. The 
tables should be largely self-explanatory. An example is given of 
how to use these tables given a 1000-MeV incident electron. (JFP) 


53257 (ORO—3065-40, pp “op Paper 6) Monte Carlo simula- 
tions of e*/e- showers in a 1 r.l. Ta plate. Loos, J.; Band, H. 1977. 

In Progress report for Contract E-(40-1)-3065 between the 
U.S. Energy Research and Development Administration and Duke 
University, September 1, 1976—May 30, 1977. 

A compendium is given of plots made from a Monte Carlo 
simulation of 10,000 showers from e*~ (5000 e* and 5000 e~ ) at each 
of the following incident energies 500 MeV, 750 MeV, 1000 MeV, 
1500 MeV, 2000 MeV, and 4000 MeV. (JFP) 


53258 (ORO—3065-40, PP 14p, Paper 7) More Monte Carlo 
simulations of e*- showers and simulations of 7-change-exchange 
showers in the TA plates. Band, H.; Loos, J. 1977. 

In a report for Contract E-(40-1)-3065 between the 
U.S. Energy Research and Development Administration and Duke 
University, September 1, 1976—May 30, 1977. 

Some Monte Carlo studies carried out in order to identify 
reasonable variables for distinguishing between 7- and e-induced 
showers in the plates. Some definite cuts are proposed for rejecting 
m-induced showers. (JFP) 


STRONG INTERACTIONS, GENERAL 
REFER ALSO TO CITATION(S) 53268 


53259 a EP Asymmetry analysis of target diagrams and 
mechanism for large transverse momen sean Gen Sidhu, D.P. 
eecikeven | National Lab., Upton, N.Y. (USA)). 1977. Contract 
EY-76-C-02-0016. 7p. (CONF-7 0712—1). Dep. NTIS, PC A02/MF 


From oe conference on particle physics; Budapest, 
Hungary (4 Jul 197 

A quantitative method is described for determining the 
amount of asymmetry present in target diagrams of secondaries from 
interactions of very high energy cosmic rays. Such asymmetries 
must appear if large transverse momenta reported in such experi- 
ments at approximately 10° GeV are due to hard scattering of 
constituents ons, quarks) in the hadrons. This is currently the 
accepted explanation of high P/sub T/ phenomena at accelerator 
energies. 


STRONG INTERACTIONS, BARYON NO.=0 
REFER ALSO TO CITATION(S) 53267 


53260 (ORO—5223-02) Dynamics of J=0 NantiNyields77 scat- 
tering for 47less than or equal to t less than or equal to 50u?, 
VerWest, B.J.; Jackson, A.D. (Texas Agricultural and Mechanical 
Univ., College Station (USA). Dept. of Physics; State Univ. of New 
York, Stony Brook (USA). Dept. of Physics). 1977. Contract EY-76- 
$-05-5223. 7p. (CONF-770605—1). Dep. NTIS, PC A02/MF AO01. 

From ASME symposium on the Boy yon of shock waves 
. solids; Salt Lake City, Utah, United States of America (USA) (14 

un 1977). 

A model for the dynamics of the process NantiN yields a 
for J = 0 is constructed incorporating nucleon, A(1232), and Pi 
(1430) exchanges, form factors and m7 rescattering and is compared 
to the amplitudes resulting from analytic continuations of the 7N 
data. The 77 rescattering is included using a separable interaction fit 
to the J = 0 wm phases and inelasticities. In this model about 25 
percent of the amplitude comes from the N, A and Pi; Born terms 
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and their form factors while 75 percent of the amplitude and 
essentially all of its structure comes from m7 rescattering effects. 


STRONG INTERACTIONS, BARYON NO.=1 
REFER ALSO TO CITATION(S) 53267 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


REFER ALSO TO CITATION(S) 53259 


53261 (ANL-HEP-PR—77-27) Some large-p/sub T/ theory 
notes for Isabelle. Silvers, D. —— National Lab., Ill. (USA)). 
Apr 1977. Contract W-31-109-ENG-38. 53p. (CONF-770338—1). 
Dep. NTIS, PC A04/MF AO1. 

From Isabelle workshop; Upton, New York, United States of 
America (USA) (30 Mar 1977). 

The topics included are: one gluon exchange, assumptions 
behind models for current data, color flow and disti i 
models, and the connection between heavy mass production and 
large-p/sub T/. 


53262 (N—77-12842) Spin dependence at very high energies in an 
eikonal picture of pp elastic scattering. Bourrely, C.; Leader, E.; 
Wray, D. (Westfield Coll., London (UK)). 1975. 13p. NTIS, PC 
A02/MF AO1. 

An improved theoretical eikonal model for the spin — 
dence in pp elastic scattering at very high me is presented. The 
model corresponds to a unitarity type sum of ladder diagrams, and 
the resultant spin structure has quite remarkable properties. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


53263 Symplecton: a prototype for semi-simple graded Lie alge- 
bras. Biedenharn, L.C.; Louck, J.D. (Los Alamos Scientific Lab., 
NM). Lett. Math. Phys.; 1: 233-235(1976). 

An elementary, physically motivated, example of a semi- 
simple graded Lie algebra (SSGLA) is shown to be given by the 
“symplecton realization” of angular momentum [an associative, invo- 
lutive, inner-product algebra whose characteristic polynomials real- 
ize the symplectic group Sp(2)]. The Pais—Rittenberg result shows 
See ~y n-component symplecton realizes the most general SSGLA, 

n). 


GENERAL 


53264 Pionic and radiative decay widths of charmed hadrons in a 

badly broken SU(4) symmetry. Suzuki, M. (California Univ., Berkeley 

—_ Berkeley Lab.). Phys. Lett, B; 66: No. 1, 57-60(3 
an ; 

On the basis of current algebras and duality a general rule is 
proposed to introduce large breaking of a higher symmetry into 
decay rates. The rule is applied to charmed meson decays. An upper 
bound is also derived on the D°* yields D° + 2° decay rate which is 
used to set a lower bound on its Q value. 


APPLICATIONS TO STRONG INTERACTIONS 


53265 (COO—2271-91) Lectures on hadron-nucleus collisions at 
high energies. Mueller, A.H. (Columbia Univ., New York (USA). 
Dept. of Physics). 1976. Contract EY-76-C-02-2271. 43p. (CONF- 
760896—1). Dep. NTIS, PC A03/MF AOI. 

From Summer institute for theoretical physics; Bielefeld, 
German, Federal Republic of (F.R. Germany) (23 Aug 1977). 

Hadron-nucleus collisions are discussed. It is assumed that the 
hadron energy is greater than or equal to 200 GeV and that large 
nuclei like lead or uranium constitute the nuclear targets. It is argued 
that a relatively large amount of blackness in hadron-nucleus cross 
sections puts strong constraints on the inclusive spectrum. Reasons 
are given why the spectrum of fast particles in a hadron-nucleus 
collision must be very different than such a spectrum in a hadron- 
hadron collision. A ible reconciliation of an approximate Glau- 
ber ~~ with the Regge pole expansion in a soft field theory is 
suggested. 


FIELD THEORY 


53266 (COO—1545-213) Perturbation theory with instantons. 
Carruthers, P.; Pinsky, S.S.; Zachariasen, F. (Argonne National 
Lab., Ill. (USA); Ohio State Univ., Columbus (USA); California Inst. 
of Tech., Pasadena (USA)). May 1977. Contract EY-76-C-02- 


ERA VOL. 2, NO. 21 


1545;EY-76-C-03-0068. 25p. (CALT—68-598). Dep. NTIS, PC A02/ 
MF AOl. 


“Perturbation theory” rules are developed for calculating the 
effect of instantons in a pure Yang-Mills theory with no fermions, in 
the “dilute gas” approximation in which the N-instanton solution is 
assumed to be the sum of N widely separated one-instanton solu- 
tions. These rules are then used to compute the gluon propagator 
and proper vertex function including all orders of the instanton 
interaction but only to lowest order ia the gluon coupling. It is to be 
expected that such an approximation is valid only for momenta q 
larger than the physical mass p. The result is that in this re; 
instantons cause variations in the propagator and vertex of the form 

2/q*)/sup -82r*b/ where b is the coefficient in the expansion of the 
function: 8 = bg*+.... 


53267 (COO—2271-89) Fermion: field 

Il. Models for hadrons. Friedberg, R.; Lee, T.D. Coll., 
New York (USA); Columbia Univ., New York (USA)). 1977. Con- 
tract EY-76-C-02-2271. 73p. Dep. NTIS, PC A04/MF AO1. 

The ibility, and its consequences, are examined that in a 
relativistic ae field theory, consisting of color quarks a scalar 
gluon sigma, color gauge field V/sub mu/ and color Higgs field phi, 
the mass of the soliton solution may be much lower than any mass of 
the plane wave solutions; i.e., m/sub g/ the quark mass, m/sub 
sigma/ the gluon mass, etc. There appears a rather clean separation 
between the physics of these low mass solitons and that of the high 
energy excitations, in the range of m/sub q/ and m/sub sigma/, 

rovided that the parameters xi identical with (u/m/sub q/)? and eta 
identical with ./m/sub si are both much less than 1, where p is 
an overall low energy scale appropriate for the solitons (but the ratio 
eta/xi is assumed to be O(1), though otherwise arbitrary). Under 
very general assumptions, it is shown that independently of the 
number of eters in the original Lagrangian, the mathematical 
problem of finding the quasiclassical soliton solutions reduces, 
through scaling, to that of a simple set of two coupled first-order 
differential equations, neither of which contains any explicit free 
parameters. The general properties and the numerical solutions of 
this reduced set of differential equations are given. The resulting 
solitons exhibit physical characteristics very similar to those of a 
“gas bubble” immersed in a “medium”: there is a constant surface 
tension and a constant pressure exerted by the medium on the gas; in 
addition, there are the thermodynamical” energy of the and the 
related gas pressure, which are determined by the solutions of the 
reduced equations. Both a SLAC-like bag and the Creutz-Soh ver- 
sion of the MIT bag may appear, but only as special limiting cases. 
These soliton solutions are applied to the physical hadrons; their 
static properties are calculated and, within a 10 to 15 percent 
accuracy, agree with observations. 


53268 (COO—2271-97) Nontopological solitons. Friedberg, R. 
(Barnard Coll., New York (USA); Columbia Univ., New York 
(USA)). 1977. Contract EY-76-C-02-2271. 20p. Dep. NTIS, PC 
A02/MF AOl. 

It is pointed out that the study of solitons offers a new 
departure for the problem of handling bound states in relativistic 
quantum field theory which has hampered development of a simple 
conventional model of hadrons. The principle is illustrated by the 
case of a quantum mechanical particle moving in two dimensions 
under the centrally symmetric and quasi-harmonic potential. Restric- 
tion is made to nontopological solitons. These ideas are applied to a 
model of hadrons. 10 references. (JFP) 


53269 Soliton solutions of a selfinteracting Dirac field in three 
space dimensions. Rafelski, J. (Argonne National Lab., Ill. (USA)). 
Phys. Lett., B; 66: No. 3, 262-266(31 Jan 1977). 

An (attractive) selfinteraction of the Dirac field is considered 
in three space dimensions. A virial theorem for the kinetic energy of 
the field is derived. The properties of the classical fields are studied 
and soliton solutions developed numerically. The relevance of these 
— to the construction of quark bag models without gluons is 

liscussed. 


53270 (NTIS/PS—77/0169) Quantum electrodynamics (a bib- 
with abstracts). Report for 1964—Feb 77. Grooms, D.W. 

(National Technical Information Service, Springfield, Va. (USA)). 
Apr 1977. 201p. NTIS, PC AO1/MF AO1. 

Supersedes NTIS/PS-76/0132, and NTIS/PS-75/238. 

Studies of causality, gauge invariance, radiative corrections, 
s , and vacuum polarization in quantum electrodynamics are 
cited. is updated bibliography contains 196 abstracts, 21 of which 
are new entries to the previous edition). 


SCATTERING THEORY 


53271 (ANL-HEP-PR—77-33) High energy hadron dynamics 
Stochastic-field multi-eik 


based on a onal theory. Arnold, R.C. (Ar- 
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gonne National Lab., Ill. (USA)). Jun 1977. Contract W-31-109- 
ENG-38. 59p. Dep. NTIS, PC A04/MF AOI. 

Multi-eikonal theory, using a stoichastic-field representation 
for collective long range rapidity correlations, is developed and 
applied to the calculation of Regge pole parameters, high transverse 
momentum enhancements, and fluctuation patterns in rapidity densi- 
ties. If a short-range-order model, such as the one-dimensional planar 
bootstrap, with only leading t-channel meson poles, is utilized as 
input to the multi-eikonal method, the pole spectrum is modified in 
three ways; promotion and renormalization of leading trajectories 
(suggesting an effective pomeron above unity at intermediate ener- 
gies), and a proliferation of dynamical secondary trajectories, remi- 
niscent of dual models. When transverse dimensions are included, 
the collective effects produce a growth with energy of large-P/sub 
tau/ inclusive cross-sections. Typical-event rapidity distributions, at 
energies of a few TeV, can be estimated by suitable a proximations; 
the fluctuations give rise to “domain” patterns, which have the 
appearance of clusters separated by rapidity gaps. The relations 
between this approach to strong-interaction dynamics and a possible 
= of weak, electromagnetic, and strong interactions are 
outlined. 


NUCLEAR PHYSICS 


53272 (CONF-770611—11) Evaluated Nuclear Structure Data 
File (ENSDF) for basic and applied research. Ewbank, W.B. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 4p. Dep. NTIS, PC A02/MF A0O1. 

From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 

The history and scope of the Nuclear Data Project are 
sketched. Then the format and contents of the computer-based 
Evaluated Nuclear Structure Data File are reviewed. As of 1 
January 1977, the data file contained 5322 data sets. (RWR) 


53273 (LBL—5075) Nuclear science annual report, 1975. Con- 
zett, H.E.; Heckman, H.H.; Myers, W.D. (eds.). (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). 1975. Contract W-7405- 
ENG-48. 416p. Dep. NTIS $11.00. 

Separate abstracts have been prepared for 46 reports for 
appearance in ERA. (SDF) 


EXPERIMENTAL TECHNIQUES 


REFER ALSO TO CITATION(S) 52810 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 53299 


NUCLEAR REACTIONS AND SCATTERING 


53274 (LBL—S5075, pp 59-61) Tensor analyzing power Ayy in 
d—‘He elastic scattering from 20 to 45 MeV. Stephenson, E.J.; 
Conzett, H.E.; Larimer, R.M.; Leeman, B.T.; Roy, R. '975. 

In Nuclear science annual report, 1975. 

Angular distributions of the tensor analyzing power are re- 
ported for d-*He elastic scattering from 20 to 45 MeV. Results 
indicate that elastic scattering of deuterons from ‘He is a suitable 
polarization standard in this energy region. (SDF) 


53275 (LBL—S5075, pp 178-180) Fragmentation of “Ar at 100 
GeV/c. Lindstrom, P.J.; Greiner, D.E.; Heckman, H.H.; Cork, B.; 
Bieser, F.S. 1975. 

In Nuclear science annual report, 1975. 

Reaction cross sections have been measured for “Ar incident 
at 1.8 GeV/N, and '*O and '*C at 2.1 GeV/N on targets of H, C, S, 
Cu, Ag, Pb and U. (SDF) 


53276 (LBL—5075, pp 187-188) Production of light nuclei in 
nucleus-nucleus collisions at 1.5 and 2.1 GeV/nucleon. Papp, J.; Jaros, 
J.; Schroeder, L.; Staples, J.; Steiner, H.; Wagner, A.; Wiss, J. 1975. 
In Nuclear science annual report, 1975. 
Results are given for single particle inclusive spectra of light 
nuclei (p,d, *He, a, t) at 2.5° (lab) and 1.05 GeV/N in dc, ac, and cc 
reactions. (SDF) 


53277 (LBL—5075, pp 193-194) Diffractive scattering of heavy 
ions. Clark, A.R.; Holley, W.R.; Keefe, D.; Kerth, L.T.; Morgado, 
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ro amma M.; Schnurmacher, G.; Schroeder, L.S.; Zingher, 
ALR. 1975. 

In Nuclear science annual report, 1975. 

Preliminary results are reported for the differential cross 
section for the diffractive scattering reaction pt '*C yields x + p’ at 
2.1 GeV/N and 90° lab recoil. Results of p + p and p + ‘He are 
under analysis. (SDF) 


53278 (UCRL—79557) Neutron spectra from 30-MeV deuterons 
on a thick beryllium target . Nethaway, D.R.; Van Konynenburg, 
R.A.; Guinan, M.W. (Argonne National Lab., Ill. (USA); California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 2 May 1977. 
Contract W-7405-ENG-48. 20p. (CONF-770523—14). Dep. NTIS, 
PC A02/MF AOl1. 

From Symposium on neutron cross sections 10-40 MeV; 
Upton, New York, United States of America (USA) (3 May 1977). 

The neutron spectra produced by bombarding a thick berylli- 
um target with 30-MeV deuterons at the University of California, 
Davis, cyclotron was measured. These are of interest in 
studying the effect of neutrons on materials to be used in future 
fusion reactors. The spectra were inferred from the activation of two 
sets of detector foils placed at an angle THETA = 0° to the 
deuteron beam, one immediately behind the beryllium target block, 
and one 40 mm to the rear. The SAND-II Pm 9 was used to 
analyze the foil activation data to obtain the fluence in each of one 
hundred energy groups. The neutron spectrum (fluence/MeV) close 
to the target decreases continuously with energy in the range 2 to 30 
MeV, while the spectrum 40 mm back has a minimum at about 8 
MeV and a peak at about 14 MeV. The contribution from neutrons 
of energies less than 10 MeV is much greater than that found in 
previous spectral measurements made at large distances from the 
target. This difference is attributed to the neutrons which are emitted 
at large angles from the deuteron beam. These observations show 
the importance of evaluating the neutron spectrum near the target if 
samples of materials are to be irradiated in this location. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 53287 


53279 (LBL—S5075, pp 91-93) States at high excitation in '*O 
observed in the reaction **C(?°Ne,'®O)'*O. Menchaca-Rocha, A.; 
Buenerd, M.; Hendrie, D.L.; Olmer, C.; Scott, D.K. 1975. 

In Nuclear science annual report, 1975. 

Spins of three new states in ‘*O in the 21 to 24 MeV 
excitation region were observed in the '*C(?°Ne, '®O)'O reaction 
at incident energies between 150 and 294 MeV. (SDF) 


53280 (TID—27692) Giant quadrupole resonance in '*C, **Mg, 
and *’Al observed via deuteron inelastic Chang, C.C.; 
Didelez, J.P.; Kwiatowski, K.; Wo, J.R. (Maryland Univ., College 
Park (USA). Dept. of Physics and Astronomy). Jun 1977. 23p. Dep. 
NTIS, PC A02/MF AO1. 

Giant — le resonance in *C, Mg, and ?7Al was 
studied using 70 MeV deuteron beam. The results clearly show, in 
all three targets, resonance-like structures peaked at E/sub x/ 
proximately 63A/sup -1/3/ MeV, with a width of about 10 MeV. 
The experimental angular distributions for these resonances agree 
well with the 1 = 2 DWBA prediction. For 'C, a binary splitting 
was observed, and for **Mg, there are indications of finer structure 
in the main giant quadrupole resonance region. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 53275, 53279, 53280 


53281 (COO—2490-6) Study of the higher excitation states of 
2B via the ‘'Bin,n)"'B reaction. White, R.M. (Ohio Univ., Athens 
(USA)). Jun 1977. Contract EY-76-S-02-2490. 197p. Dep. NTIS, PC 
A09/MF A0O1. 

Thesis. 

Differential cross sections for neutrons elastically scattered 
from an isotopically enriched sample of ''B were measured for nine 
laboratory angles from 20 to 160° at 17.5° increments for sixty 
incident neutron energies from 4.0 to 8.0 MeV. The data were 
corrected for incident neutron beam attenuation in the sample, air 
scattering of neutrons, and finite geometry and multiple scattering 
effects using a Monte Carlo code which included the energy-depen- 
dence of differential cross sections of multiple events necessary for 
light nuclei. Comparison of the present data is made with data 
previously measured in this energy region and all known differential 
neutron data on ''B were integrated and compared with recent high 
resolution total cross section measurements to gain information on 
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the neutron inelastic scattering cross section. All the neutron elastic 
differential cross section measurements on ''B have been analyzed 
with a new R-matrix analysis program utilizing j-j coupling with 
most previous assignments of J/sup 77/ in the compound nucleus “B 
confirmed, and new J/sup 77/ assignments made in the region of the 
present measurements. Finally, based on the results of the present 
measurements and analysis, recommendations for further neutron 
cross section measurements on ''B are made. 


53282 (LA—6761) Neutron total cross-section measurements of 
*Be, *° 'B, and ' °C from 1.0 to 14 MeV using the °Be(d,n)’°B 
reaction as a “white” neutron source. Auchampaugh, G.F.; Ragan, 
C.E. Ill; Plattard, S.; Hill, N.W. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jun 1977. Contract W-7405-ENG-36. 18p. Dep. 
NTIS, PC A02/MF AOl1. 

High-resolution and high-accuracy total cross sections of °Be, 
10 1B, and ' °C have been measured from 1.0 to 14 MeV. The Los 
Alames Scientific Laboratory (LASL) tandem accelerator was used 
to produce a “white” source of neutrons by stopping a pulsed beam 
of 15-MeV deuterons in a thick beryllium target. The neutron energy 
resolution {full width at half maximum (FWHM)] achieved in kiloe- 
lectron volts is given by 1.4 E (MeV)/sup °/2/, and the accuracy of 
the neutron energy scale in kiloelectron volts is given by +- 0.060 E 
(MeV) root (1.79 E (MeV) + 0.75). The statistical uncertainties in 
the transmission vary from 0.5 percent to 2 percent, and the system- 
atic error in the transmission is estimated to +-1.7 percent. The high 
Statistical accuracy of the ''B data, for example, revealed fine 
structure at high excitation energy (around 9 MeV) which correlates 
with the structure observed in charged-particle measurements on the 
same compound nucleus. There are also indications of additional 
structures that have not been seen previously in the '*B compound 
nucleus at this excitation energy. 17 figures, 2 tables 


53283 (LBL—S075, pp 93-96) Contribution of alpha cluster ex- 
change to elastic and inelastic “OQ—*°Ne scattering. Stock, R.; 
Schneider, W.F.W.; Jahnke, U.; Hendrie, D.L.; Mahoney, J.; Ma- 
guire, C.F.; Scott, D.K.; Wolschin, G. 1975. 

In Nuclear science annual report, 1975. 

The cluster structure of the ground state rotational band of 
2°Ne was studied via the elastic and inelastic scattering of 50 MeV 
?°Ne from '*O. Angular distributions are compared with microscop- 
ic calculations. (SDF) 


53284 (LBL—S075, P 82-83) Studies of *H and °H by the two- 
proton pickup reaction ( Li,*B). Weisemiller, R.B.; Wilcox, K.H.; 
Ashery, D.; Wozniak, G.J.; Cerny, J. 1975. 

In Nuclear science annual report, 1975. 

Information on °H has been obtained by comparing energy 
spectra from (®Li, *B) reactions on §,’Li at a bombarding energy of 
93.3 MeV. (SDF) 


53285 (LBL—S075, PP. 85-88) (*Be,*Be) reaction at 50 MeV. 
Stahel, D.P.; Wozniak, G.J.; Jeltema, B.D.; Zisman, M.S.; Jahn, R.; 
Cerny, J. 1975. 

In Nuclear science annual report, 1975. 

Angular distributions, energy spectra, and spectrosco) her fac- 
tors are shown for the (*Be, *Be) reaction on C, O, 7*Si, and 
“Ca ata bombarding energy of 50 MeV. The reaction seems to be a 
promising tool for investigation of low spin single particle states at 
high excitation. (SDF) 


53286 (LBL—S5075, pp 111-115) Elastic scattering of '*N on '*C 
at 81 and 100 MeV and the reaction '*C('*N,'*N)*C (3.09 MeV). 
Olmer, C.; Buenerd, M.; Delic, G.; Hendrie, D.L.; Menchaca-Rocha, 
A.; Scott, D.K. 1975. 

In Nuclear science annual report, 1975. 

The *C('*N,"*N)'°C reaction was investigated after per- 

forming a detailed optical model analysis of the elastic scattering of 
“N on C. (SDF) 
53287 (LBL—5075, pp 196-200) Nuclear gamma rays following 
interaction with relativistic carbon projectiles. Shibata, T.; Ejiri, H.; 
Anholt, R.; Bowman, H.; Ioannou-Yannou, J.G.; Rasmussen, J.0.; 
Rauscher, E.; Nagamiya, S.; Nakai, K. 1975. 

In Nuclear science annual report, 1975. 


Gamma spectra, transitions, and intensities are presented fc for 3 
= interactions with teflon, natural strontium and *’Pb. 
( 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 53299 


ERA VOL. 2, NO. 21 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 53280 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 52813, 53275, 53280, 53285, 53291 


53288 (LBL—5075, pp 107-109) Evidence for shallow strongly 
absorbing heavy-ion optical potentials. Cramer, J.G.; DeVries, R.M.; 
Goldberg, D.A.; Zismaa, M.S.; Maguire, C. 1975. 

In Nuclear science annual report, 1975. 

Optical model potentials are studied using data from the 
elastic scattering of ‘*O from **Si. (SDF) 


53289 (LBL—5075, pp 88-89) “Double exchange” reac- 
tions **Mg('*O,'*Ne)**Ne and — Si. KeKelis, G.; 
Zisman, M.; Cerny, J.; Scott, D.; Jahn, R.; Ajzenberg-Selove, F.; 
Hendrie, D:; Buenerd, M.; Olmer, C. 1975. 

In Nuclear science annual report, 1975. 

An attempt was made to measure the masses of the nuclei 
6Ne and *Si through the double charge-exchange reactions 
26Mg("*O, '*Ne)*®Ne and *Mg("'B, 'Li)**Si. Results are incon- 
clusive. (SDF) 


53290 (LBL—5075, pp 109-110) °Li + **Si elastic scattering. 
Cramer, J. - : ries, RM; Goldberg, D.A.; Zisman, M.S.; Ma- 
guire, C.F. 1 

In eal science annual report, 1975. 

From the elastic scattering of 135.1, 44, 18, and 13 MeV ®Li 
from **Si it is concluded that *Li behaves more like a “light” ion 
than a “heavy ion” in terms of its optical model analysis. (SDF) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 53329 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 53299 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 52813, 53285, 53294 


53291 (LBL—S5075, ep ee 79-81) (a,*Be) reaction in the 2s-1d shell. 
Stahel, D.P.; Wozniak, .S.; Cerny, J. 1975. 

In Nuclear science annual report, 1975. 

Energy spectra of *Be are reported for bombardment of 
*Mg, **Si, _# “Ca by 60 MeV a particles. Angular distributions 
and a spectroscopic factors are compared with the SU(3) shell 
model. (SDF) 


53292 (LBL—S075, “PP 110-111) “Ca + Ca elastic sutentes 
resonances. , C.F.; Hendrie, D.L.; Jahnke, U.; Mahoney, J.; 
Scott, D.K. 1975. 


In Nuclear science annual report, 1975. 

The elastic angular distribution and excitation function of 
“Ca + “Ca at 163 MeV are reported. Weak resonances appear to 
be present in the data. (SDF) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


53293 Radiator-particle-coupling model for ©*Y excited states. 
Strobel, G.L. (Univ. of Georgia, Athens). Ga. J. Sci.; 35: No. 1, 42- 
52(Jan 1977). 

The low lying excited states of *Y are calculated by treating 
the nucleus as a deformed *Sr rotator coupled to a single valence 
proton. The unknown spins and parities of three excited levels are 
predicted by this model. The model matches experiment for the spin, 
parity and sequence of seven other states of excitation less than 3 
MeV. This model will predict smaller electromagnetic M4 matrix 
elements in *Y than does the usual shell model, perhaps resolving a 
discrepancy between theory and experimental lifetimes. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 53287 


53294 (LBL—5075, we 13-14) *Ge: a new beta-delayed proton 
precursor. Vieira, D.J.; Itz, D.M.; Zisman, M.S.; Coty, J. Pig7S. 

In Nuclear science annual report, 1975. 

The “Ca(**Mg, *N) reaction has been used to observe B- 
delayed protons from **Ge. A preliminary decay scheme is reported 
and includes predicted energies, spine, parities, isospin values and 
estimated branching ratios. (SDF) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 52813, 53287 


53295 (LBL—5075, pp 119-120) Preliminary measurement of the 
light charged particles in coincidence with heavy-ion relaxation phe- 
nomena. Mathews, G.J.; Wozniak, G.; Russo, P.A.; Jared, R.C.; 
Moretto, L.G. 1975. 

In Nuclear science annual report, 1975. 

A preliminary measurement of the feasibility of detecting 
light charged particles in coincidence with heavy ion interactions is 
reported. The experiment consisted of bombardment of Au by 252 
MeV *Ne and observation of the light charged particles angular 
distribution in a position-sensitive detector. (SDF) 


53296 (LBL—S075, pp 123-125) Reaction products from the 
interaction of 170- and 252-MeV *°Ne on Cu. Mathews, G.J.; Cauvin, 
B.; Schmitt, R.; Jared, R.C.; Moretto, L.G. 1975. 

In Nuclear science annual report, 1975. 

Angular distributions, cross sections, and kinetic energy spec- 
tra of light fragments are reported for the reaction of 170 and 252 
MeV Ne on =. (SDF) 


53297 (LBL—S075, pp 127-128) Systematics of the “Ar + Cu 
reaction. Mathews, G.J.; Cauvin, B.; Moulton, J.; Schmitt, R.; Jared, 
R.C.; Moretto, L.G. 1975. 

In Nuclear science annual report, 1975. 

Charge and angular distributions are reported for reaction 
products produced in the interaction of 170 MeV “Ar on Cu 
targets. (SDF) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


53298 High energy wx reactions for the production of the 
(? Csyields(5.8min, ‘B) »? Xeyields(2.1 lbr, B*, EC)) '*°I generator 
and '*Xe and '*’Cs for r lications, Lambrecht, 
R.M.; Wolf, A.P. (Brookhaven National Lab., Upton, N.Y. (USA)); 
Helus, F.; Untucht, M.; Maier-Borst, W. Int. J. Appl. Radiat. Isot.; 
27: No. 12, 675-680(Dec 1976). 

Alpha particles of 70 to 102 MeV and targets of natural 
tellurium and sodium iodide were evaluated as a source of high- 
purity 81 via the '**Xeyields(2.1 hr, 8* EC)'**I generator. The 
3Sb(a, 4n) '*71 reaction was likewise tested. The nuclear reactions 
on isotopically enriched Te at controlled incident alpha energies are 
preferred. High energy (< 102 MeV) alphas may make the '*"I(a, 
chi) ***Xe production method more practical. Production yields and 
radionuclidic purities are reported. 





MASS, ABUNDANCE, AND BINDING ENERGY 


53299 (BNL-NCS—50605) Isotopic composition of the elements 
and their variation in nature: a preliminary Holden, N.E. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Mar 1977. Con- 
tract EY-76-C-02-0016. 38p. Dep. NTIS, PC A03/MF AOI. 

Data in the literature on isotopic abundance values and their 
variation in nature are reviewed. Recommended values are present- 
ed for the isotopic abundances of all stable elements, their natural 
variation, and the corresponding atomic weights of these elements. 2 
tables, 133 references. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 52813, 53275 


53300 (LBL—S075, pp cata Fragment correlation approach 
relaxati 


to the study of partial ion in heavy-ion collisions. Newman, M.; 
Cauvin, B.; Russo, P.; Jared, R.; Moretto, L.G. 1975. 
In Nuclear science annual report, 1975. 


NUCLEAR PHYSICS 5541 


A coincidence study of the ', Sg bombardment by 252 
MeV Ne was initiated to investigate the relaxed component in 
heavy ion collisions. Angular correlations and mass vs. Z distribu- 
tions are given. (SDF) 


53301 (LBL—S5075, pp 128-129) Preliminary measurement of 
reaction products from the “°Ar + Ag reaction at 170 MeV. Mathews, 
- — R.; Glassel, P.; Wozniak, G.; Jared, R.C.; Moretto, 
.G. 1975. 

In Nuclear science annual report, 1975. 

Lab cross sections at 30 and 40 degrees, c.m. relaxed quasi- 
elastic energy spectra and c.m. kinetic energy spectra are po 
for the reaction ““Ar + Ag at 170 MeV. SDP) 


53302 (LBL—S075, pp 129-132) Measurement of pre and post 
evaporation masses of deep inelastic collisions of 340 MeV 
Ar + Ag. Cauvin, B.; Jared, R.; Russo, P.; Glassel, P.; Schmitt, R.; 
Moretto, L.G. 1975. 

In Nuclear science annual report, 1975. 

A coincidence experiment was performed for the deep inelas- 
tic reaction of ““Ar on Ag at 340 MeV. Mass and charge distribu- 
tions of fragments are determined. 


(LBL—5075, pp 136-137) Nuclear relaxation phenomena 
and diffusion in the reaction '°’ °Ag + *Kr at 7.2 MeV/nucleon. 
Schmitt, R.P.; Russo, P.; Babinet, R.; a R.; Moretto, L.G. 1975. 

In Nuclear science annual report, 1975. 
Angular, ra and mass distributions have been measured 
for the reactions 1°”, ®Ag + 606 MeV Kr. (SDF) 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


53304 (LBL—5075, pp 288-290) Semi-microscopic 
band theory. Soroka, D.; Rasmussen, J.; Tanabe, K.S. 1975. 

In Nuclear science annual report, 1975. 

Rotational band properties are reported for the nuclei '**Sm, 
Gd, “Gd, and “*Gd. Calculations were made using a four 
dimensional stretch model. (SDF) 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


53305 (LBL—S075, pp 138-139) Charged fragments produced in 
the interaction of “°Tb and **Kr at 620 MeV bombarding energy. 
Wozniak, G.J.; Glassel, P.; Schmitt, R.; Russo, P.; Cauvin, B.; “Tared, 
R.; Moretto, L.G. 1975. 

In Nuclear science annual report, 1975. 

Fragment angular distributions are reported for the reaction 
158Tb + 620 MeV Kr. (SDF) 


53306 (LBL—S075, PP, 140-141) Study of the fragments emitted 
in the interaction between ‘*'Ta and **Kr at 620 MeV bombarding 
energy. Glassel, P.; Cauvin, B.; Wozniak, G.; Russo, P.; Schmitt, R.; 
Jarred, he Moretto, L.G. 1975. 
In Nuclear science annual report, 1975. 

As a check of the diffusion model, the reaction '*'Ta + 620 
MeV “Kr is studied using fragment Z identification. Angular | distri- 
butions, laboratory cross sections and mean c.m. kinetic energies are 
shown for the relaxed component. (SDF) 


53307 oe neg pe 144-146) Evidence of deformation and 
incomplete relaxation in a nearly heavy system: 979-MeV 
Xe + Tb. Russo, P.; Wozniak, G.; Schmitt, R.; seek R.; Glassel, 
P.; Moretto, L.G. 1975. 

In Nuclear science annual report, 1975. 

Kinetic energy, angular, and charge distributions are investi- 
gated for the relaxation component of the *°Tb + 979 MeV ™*Xe 
reaction. Fragment deformation effects are discussed. (SDF) 


53308 (t,p) reactions on ‘Yb and ‘* '¢W, Garrett, J.D 
Hansen, O. (Los Alamos Scientific Lab., N.Mex. (USA)). Nucl 
Phys., A; 276: No. 1, 93-100(17 Jan 1977). 

The '”Yb(t,p)'*Yb and the '* '®°W(t,p)'®* 18°W reactions 
have been studied at an incident energy of 15 MeV. This data 
confirm the interpretation of the 1494 keV 0* state in '*Yb as being 
pairing vibratior.:] in character. The systematics of the — 
distribution shapes for the L=0O and 2 (t,p) transitions and the 
strengths of the strong L=0 (t,p) transitions are discussed. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


53309 (LBL—S5075, pp 258-261) Diffusion model predictions for 
oS 620 MeV * coke + ™7Au. Sventek, J.S.; Moretto, L.G. 
In Nuclear science annual report, 1975. 
The diffusion model is used to describe the ex tal 
features of the relaxed cross section in the reaction **Kr + 1®7Au at 
620 MeV. (SDF) 


53310 Single-folding model for heavy-ion potentials. Rickertsen, 
L.D.; Satchler, G.R. (Oak Ridge National Lab., Tenn. (USA)). Phys. 
Lett., B; 66: No. 1, 9-10(3 Jan 1977) 

It is stressed that the nat ll potential obtained is sensitive 
to the form of the nucleon-nucleus — tential used. Sample results are 
given for the square of the Woods-Saxon form. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 53299 


RADIOACTIVE DECAY 


53311 Lng wee 8-12) Gamma and alpha decay from the 
2.1 msec isomer * Raich, D.E.; Bowman, H.R.; Eppley, R.E.; 
Rasmussen, J.O.; ecm I. 1975. 

In Nuclear science annual report, 1975. 

Results are reported for decay of the 2.1 ms isomer of 7"*Ra 
by internal gamma transitions and alpha branching to levels in 7° Rn. 
A level scheme is proposed. (SDF) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 53287, 53311 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 53275, 53287, 53321 


53312 (LBL—5075, pp 97) Excitation of giant resonances in 
17Au and *°*Pb by inelastic of heavy ions. Ashery, D.; 
Zisman, M.S.; Weisenmiller, R.B.; Guterman, x Scott, D.K.; Ma- 
guire, C. 1975. 

In Nuclear science annual report, 1975. 

Upper limits on the cross sections for excitation of giant 
resonances in '*7Au and *°*Pb are obtained via inelastic scattering of 
104 MeV '*O and Ne. (SDF) 


53313 (LBL—S5075, pp 39-40) 51-second spontaneous fission ac- 
tivity in the reaction **Ne + Bi. Somerville, L.P.; Nurmia, M.J.; 
Ghiorso, A. 1975. 

In Nuclear science annual report, 1975. 

The one minute spontaneous fission activity observed by 
Dubna in the reaction *Ne + ”°Bi has been verified using a 115 
MeV *Ne beam from the Berkeley 88 inch cyclotron. The decay 
curve is shown. 


53314 (LBL—S5075, pp 115-117) Quasi-elastic collisions of 315- 
MeV '*O on heavy elements. Buenerd, M.; Gelbke, C.K.; ay 
B.G.; Hendrie, D.L.; Mahoney, J.; Menchaca- Rocha, A.; Olmer, C 
Scott, D.K. 1975. 

In Nuclear science annual report, 1975. 

Energy spectra and differential cross sections are presen 
for ™ apr” scattering of 315 MeV '*O on "Au, *®Pb, oe 


53315 (LBL—S5075, pp 126-127) Deep inelastic reaction of 175- 
MeV Ne with Au. Moulton, J.; Wozniak, G.; Cauvin, B.; Russo, P.; 
Jared, R.; Moretto, L.G. 1975. 

In Nuclear science annual report, 1975. 

Lab differential cross section vs. Z and mean center of mass 
kinetic — vs. Z at various =e are given for products of the 
reaction ?°Ne + 7 Au at 175 MeV. (SDF) 


> 


53316 (LBL—S5075, pp 147-150) Binary breakup (and 
deformed system: 


secondary 
fission) of a heavy : 979-MeV Xe + Au. Russo, P.; 
Schmitt, R.; Wozniak, G.; Cauvin, B.; Glassel, P.; Jared, R.; Mor- 
etto, L.G. 1975. 
In Nuclear science annual report, 1975. 


ERA VOL. 2, NO. 21 


Angular distributions and laboratory kinetic energy distribu- 
tions have been determined for the binary deep inelastic process in 
the interaction of 979 MeV ™*®Xe with ‘87 Au. (SDF) 


53317 (LBL—S075, pp 158-159) Heavy-ion reactions with heavy, 
non-fissioning targets. Binder, I.; Fowler, M.M.; Lee, D.; Otto, R.J.; 
Seaborg, G.T. 1975. 

In Nuclear science annual report, 1975. 

Reaction product yields are reported for the reactions 7° Bi 
+ 705 MeV *Kr, '7Au + 714 MeV *Kr, and ?°Bi + 340 MeV 
“Ar. (SDF) 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 53325 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


MOMENTS AND SPIN 


53318 (LBL—S5075, pp 291-294) Theoretical estimates of mag- 
4 a for excited nuclei shell and pairing effects. Moretto, 
L.G. 1975. 

In Nuclear science annual report, 1975. 

Magnetic moments for spherical nuclei are studied theoreti- 
cally beginning with the shell model with a BCS Hamiltonian. 
Results are shown for ?°Rn. (SDF) 


SPONTANEOUS AND INDUCED FISSION 


53319 (PB—263111) Evaluation of fission prod 

Annual report 1 Jul 75—30 Sep 76. Spinrad, B.I. (Oregon State 
Univ., Corvallis (USA). Dept. of Nuclear Engineering). Jan 1977. 
Contract AT(49-24)-0157. 146p. NTIS, PC A17/MF AOl. 

See also PB—257453. 

Summation calculations of fission product yields, half-lives, 
and decay —- are used to develop a standard of decay heat 
resulting from fission of U-235 and Pu-239 by thermal neutrons. 
Results are presented in tabular and graphical form. Uncertainties in 
input data and their cumulative effect on the uncertainty associated 
with the standard is evaluated. Also analyzed are the effects of 
neutron capture by fission products, fission of U-238 by fast neu- 
trons, irradiation time, and depletion and conversion of fissile spe- 
cies. The new standard is compared to the proposed ANS-5.1 
standard (1973) and to preliminary data on decay heat measured at 
several laboratories. 


uct afterheat. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 53275, 53314 


53320 (LBL—5075, | »PP 89-91) Production of “Li in the 
("B,"Li) reaction on ***Th. Scott, D.K.; Buenerd, M.; Hendrie, 
D.L.; KeKelis, G.; p Pe pe Menchaca-Rocha, A. Olmer, Cc. 
1975. 


In Nuclear science annual report, 1975. 

Production of the neutron-rich nucleus ‘Li in the bombard- 
ment of **Th by ™B at 114 MeV suggests that multinucleon 
transfer reactions induced by neutron excess heavy ions on heavy 
targets present a feasible method of measuring the mass excess of 
exotic light nuclei in the limit of stability. (SDF) 


(LBL—S5075, pp 102-107) New aspects of high energy, 
heavy-ion inducd transfer reactions on heavy ag Olmer, C.; 
Buenerd, M.; Gelbke, C.K.; Hendrie, D.L.; Mahoney, J.; Menchaca- 
Rocha, A.; Scott, D.K. 1975. 

In Nuclear science annual report, 1975. 

Energy spectra are presented for the (**O, *N), (760, 50), 
(*N, ™N), and (**N, '°C) reactions on 7*Pb, 7Au and "Th at 
E(?®O) = 312 MeV and E('*N) = 250 MeV. (SDF) 


53322 (LBL—S075, 117-118) Search for shock waves at 
threshold energy. Hendrie, 5. L.; Buenerd, M.; Menchaca-Rocha, A.; 
Olmer, C.; Scott, D.K. 1975. 
In Nuclear science annual report, 1975. 
Emission of alpha particles after bombardment of **Th by 
312 MeV **O was studied in a search for evidence for nuclear shock 
waves in central collisions. No shock effects were seen. (SDF) 
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53323 (LBL—S5075, pp 160-165) Possible mechanisms for 7**Fm 
and *°Md production in the compound system ***104. Somerville, 
L.P.; Morrissey, D.J.; Otto, R.J.; Seaborg, G.T.; Ghiorso, A. 1975. 

In Nuclear science annual report, 1975. 

Experimental data on cross sections for the production of 
256Fm are a rege Specific reactions include “°Bk + 88 MeV ™N, 
253Es + 67 MeV '°B, *Es + 55.3 MeV "B, Cm + 180, and 
282Cf + C. (SDF) 


53324 (LBL—5075, pp 165-168) Radiochemical study of the 
mass yield distribution from the reaction of 25.2-GeV **C ions with 
natural uranium. Otto, R.J.; Fowler, M.M.; Binder, I; Lee, D 
Seaborg, G.T. 1975. 

In Nuclear science annual report, 1975. 

An analysis is given of the measured partial cumulative and 
independent yield cross sections from the reaction **U + 25.2 GeV 
22C. (SDF) 


° 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 53243, 53313 


53325 (LBL—5075, pp 168-173) Recoil ranges of heavy products 
in the quasi-fission reaction. Otto, R.J.; Fowler, M.M.; Binder, L,; 
Lee, D.; Seaborg, G.T. 1975. 

In Nuclear science annual report, 1975. 

X-ray and recoil range distributions are presented for the 
quasi-fission reactions of Kr on *°°Bi, 7°*U, and '*7Au. A two-step 
SDP model has been used to analyze the recoil range results. 


NUCLEAR THEORY 


NUCLEAR STRUCTURE 


53326 (LBL—5075, pp 286-288) Shell effect contribution to the 
moment of inertia at very high angular momentum. Ragnarsson, L.; 
Soroka, D.P.; Stephens, F.S. 1975. 

In Nuclear science annual report, 1975. 

Calculations of shell effects at very large angular momentum 
are illustrated for nuclei in the Te region. (SDF) 


53327 (LBL—6505) Very high-spin states in nuclei. Diamond, 
R.M. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
18 Apr 1977. Contract W-7405-ENG-48. 42p. (CONF-770229—1). 
Dep. NTIS, PC A03/MF AOI. 

From Physics summer school meeting; Jindabyne, Australia 
(7 Feb 1977). 

The continuum y-ray spectrum following neutron emission in 
a (HI,xn) reaction consists of a high-energy tail, the statistical 
cascade, and a lower-energy bump, the yrast cascade, which con- 
tains most of the intensity and consists mostly of stretched E2 
transitions. Thus, a good approximation to the average angular 
momentum carried by the y-rays is 2N/sub y/-bar. Under favoura- 
ble conditions, effective moments of inertia can be deduced for states 
up to the top of the y-ray cascade. The maximum angular momen- 
tum in the cascades is probably limited by a-emission for nuclei with 
A < 150 and by fission for those with A < 150. 17 figures. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 53327 


53328 (BNL—22746) JULIAN: a Monte-Carlo Hauser—Fesh- 
bach program for evaporation from compound nuclei. Hillman, M.; 
Eyal, Y. (Brookhaven National Lab., Upton, N.Y. (USA)). 1977. 
Contract EY-76-C-02-0016. 1lp. (CONF-770523—7). Dep. NTIS, 
PC A02/MF AO1. 

From Symposium on neutron cross sections 10-40 MeV; 
Upton, New York, United States of America (USA) (3 May 1977). 

A historical introduction is given to evaporation calculations. 
The program ALICE is discussed; it apparently has a feature which 
is “patently incorrect” and it should be ignored, it is seemingly 
considered useless even by the authors. The code JULIAN is 
considered in some detail; in particular, the handling of the Monte 
Carlo technique by a method that is quite fast is explained. The 
method allows considerable flexibility. 4 figures, 1 table. (RWR) 


53329 (ORO—5126-14) Microscopic ion—ion spin-orbit poten- 
tial. Moffa, P.J. (Maryland Univ., College Park (USA). Dept. of 
Physics and Astronomy). ro 1977. Contract EY-76-S-05-5126. 10p. 
Dep. — PC A02/MF 

A microscopic, a ion spin-orbit potential is derived in a 
double folding model approach starting from a nucleon-nucleon 
interaction. Its geometry is determined by the structure of the target 
and projectile. An estimate of its strength is presented 


NUCLEAR PHYSICS 


53330 Classical microscopic 

sions. Bondorf, J.P.; Siemens, P.J. (Co i 

Niels Bohr Inst.); Garpman, S. (Nordisk Inst. for Teoretisk Ai 

sik, Copenhagen (Denmark)); coe E.C. (Oak Ridge National 
Lab., Tenn. (USA); Copenhagen Univ. (Denmark). Niels B Bohr Inst.). 
z Phys., A; 279: No. 4, B85-394(Dec | 1976). 

6 figs.; 1 tab.; 11 refs. 

We consider heavy-ion collisions with beam energies of a few 
hundred MeV/nucleon, because such collisions seem favorable for 
producing compressed nucleon matter. As an alternative to hydro- 
dynamic ways of calculating such collisions, we are investigating a 
microscopic, rapid (and therefore economical) simulation method. 
There are two simplifications basic to this method: 1) classed 
particle kinematics, and 2) taking nucleon-nucleon interactions into 
account via cross sections rather than explicit forces. Some other 
simplifications, concerning nuclear binding etc., are presently crude 
but will be improved. Even at normal density, nuclear matter is not 
so dilute; therefore our calculations show some sensitivity to details 
of the mechanism assumed, for nucleon-nucleon scattering. For 
head-on collision of two mass-235 nuclei, our presen ns 
yield maximum densities between 2 and 3 times that of normal 
nuclear matter. 





SPONTANEOUS AND INDUCED FISSION 


53331 (LBL—S5075, pp 317-319) Proximity fission. Sventeck, 
J.S.; Moretto, L.G.; Swiatecki, W.J. 1975. 

In Nuclear science annual report, 1975. 

Static properties (potential energy) of the proximity fission 
process are studied. The reaction is characterized by forward detec- 
tion of fission fragments from a target-like nucleus, and backward 
detection of a projectile-like nucleus. (SDF) 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 53239 


53332 (ORO—3065-40, pp 4p, Paper 1) Estimates for the prob- 
ability of survival of electrons in passing through a radiator. Loos, J. 
1977. 


In Progress report for Contract E-(40-1)-3065 between the 
U.S. Energy Research and Development Administration and Duke 
University, September 1, 1976—May 30, 1977 

Some calculations on the survival of electrons 
through various radiator thicknesses are tabulated. The results of 
these calculations should serve as a guide for expected attenuation of 
electrons in the beam when various Pb radiators are 


53333 Debye Waller factors and Lamb factors in the scattering of 
x-rays, y-rays and thermal neutrons. Moessbauer, R.L. (Institut Max 
von Laue - Paul Langevin, 38 - Grenoble (France)). J. Phys. (Paris), 
Collog.; No. 6, C6.11-C6.13(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

The applicability of Debye-Waller factors and Lamb factors 
to the non-resonant and resonant elastic scattering of X-rays, 
gamma-rays and thermal neutrons is reviewed with emphasizing 
temporal aspects in the interactions. The influence of static disorder 
upon elastic scattering, in particular upon resonance scattering, is 
likewise treated. 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 51623, 52531 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 51700 


53334 (COO—2458-14) Evaluation of continuous slowing down 


theory parameters in highly Parvez, A; Becker, M. 
(Rensselaer Polytechnic Inst., Troy, N.Y. (USA). Dept. of Nuclear 
Engineering). 1977. Contract EY-76-S-02-2458. 8p. (CONF- 
770611—14). Dep. NTIS, PC A02/MF AO1. 

From American Nuclear Society annual meeti aaa York, 
New York, United States of America (USA) (12 Jun 19 

A formalism enabling definition of slowing Aas parameters 
(eta and y) for a completely general situation is presented. The 
method combines an infinite medium multigroup solution and the 
Grueling Goertzel relationships. (GHT) 


53335 (EURFNR—1417) —— program compendium. Part 
Il, KEDAK basic management. Krieg, B. (Kernforschungszentrum 
Karlsruhe (Germany, F.R.). wy ox Neutronenphysik und Reak- 
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tortechnik). Feb 1977. 183p. (KFK—2387/2). Dep. NTIS (US Sales 
Only), PC A09/MF AO1. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

The structure of the neutron nuclear data library KEDAK 
and the computer program system KEMA for = the 
KEDAK library (e.g. for deletion, insertion, and c of data 
ee See eee Se ee & IRM for 
preparation of an input for KEMA is described here. Both programs 
are written in FOR N IV and assume the direct access form of 
the KEDAK library as used in Karlsruhe. 
53336 (LA—6765-MS) Magnetic field neutron-beam de- 
polarization. , R.K.; Jackson, J.A. (Los Alamos Scientific 
Lab., N.Mex. (USA)). May 1977. Contract W-7405-ENG-36. 1 Ip. 
Dep. NTIS, PC A02/MF AOl1. 

Depolarization of a polarized neutron beam as a result of spin- 
flip (Majorana) transitions is calculated for a neutron beam that 
traverses the fringe field of a typical laboratory electromagnet. The 
| mae quantum mechanical equations of motion previously given 
or this system are used to write the solution as a set of simultaneous 
equations in which the dependent variables are polarization probabil- 
ity amplitudes and the independent variable is distance traveled by 
the neutrons. Asymptotic solutions to these equations are obtained 
analytically for very fast neutrons (v yields infinity) and very slow 
neutrons (v yields 0). Numerical calculations demonstrate that these 
asymptotic solutions are — smoothly in the intermediate region. 
The results show that, for any given set of initial conditions, the 
depolarization is fairly sharply ed, with a maximum value of 
ap roximately 4.5 percent, which is independent of initial 7 ¢ 
id or neutron distance from the midplane of the magnetic field. 5 

gs. 


MEDICAL PHYSICS 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


53337 (PB—262392) Interlaboratory intercomparison of poloni- 
um-210 measurements. Final report. Ziegler, L.H. (Environmental 


Protection Agency, Las Vegas, Nev. (USA). Environmental Moni- 


a and Support Lab.). Oct 1976. 15p. (EPA—600/4-76/054). 
NTIS, , 


PC Al F AOl 
In 1975 the U.S. Environmental Protection Agency distribut- 
ed calibrated solutions of polonium-210 to laboratories interested in 
Se in an intercomparison study of polonium-210 analysis. 
rey were asked to perform a quantitative radioactivity anal- 
ysis of the solution. The results reported by all the participating 
laboratories are given here. Fifty-four percent of the reported activ- 
ity values were within + or -10 percent of the activity value 
certified by the National Bureau of Standards. 


SOLID STATE PHYSICS 


53338 Covalency effects in interactions. Tofield, B.C. 
(UKAEA Research Group, Harwell. Atomic roy! Research Es- 
tablishment). J. Phys. (Paris), Collog.; No. 6, C6.539-C6.570(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 - 17 Sep 1976). 

Magnetic interactions, categorised into ligand based, metal 
based and neutron diffraction, are reviewed with re to the 
information they give on covalency. The ligand Iypertine interac 
tion, the metal hyperfine field measured by the Moessbauer effect 
and neutron diffraction measurements are mentioned in some detail, 
with particular emphasis on the latter as being the most productive 
experimental ae in this field. The information already gath- 
ered is assessed with reference to chemical knowledge, and useful 
avenues for future investigation are suggested. 


53339 Applications of Moessbauer scattering techniques. 
Wagner, F.E. (Technische Univ. Muenchen, Garching (F.R. Ger- 
many). Physik-Dept.). J. Phys. (Paris), Collog.; No. 6, C6.673- 
C6.689( 1976). 

From International conference on the applications of the 
—_— effect; Corfu, Greece (13 - 17 Sep 1976). 

oessbauer scattering experiments often yield information 

that cannot be obteined in the sandesd tranemiaiion arrangemen 
but they are also more complex both experimentally and conceptual- 
ly, and they must be carefully adapted to the ific problems to be 
studied. In the present survey some of the techniques that have 
found, ogres to find, wider application will be discussed briefly, 
notably Moessbauer diffraction from single crystals, Rayleigh scat- 
tering of Moessbauer gamma rays, selective excitation double Moess- 
bauer spectroscopy, experiments with high-energy gamma rays, non- 
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destructive testing, and the investigation of thin surface layers using 
conversion electrons or total reflection of gamma rays. 


53340 Relaxation supermatrices and relaxation models in the 
in of Mboessbauer paramagnetic relaxation spectra. 
Chopin, C.; ——— D. (Paris-11 Univ., 91 - Orsay (France). Lab. 
de Physique Solides); Hartmann-Boutron, F. (Grenoble-1 Univ., 
38 (France)). J. Phys. (Paris), Collog.; No. 6, C6.73-C6.78(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

Some recent results relative to perturbation treatments of 
relaxation are presented. First, there are two relaxation superma- 
trices R and S which are transpositions of one another, and two 
related evolution-superoperators. Secondly, the spherical relaxation 
of a spin S is described by 2S constants; the Scherer-Blume stochas- 
tic model (or RPA’) amounts to taking all these constants equal. 
Third, when relaxation is spherical and S=1/2 the Scherer-Blume 
model and perturbation approach are equivalent. This makes it 
possible to obtain the Moessbauer spectrum from a simple relation 
derived from stochastic theory. On the contrary when S is not equal 
to 1/2 there is no equivalence and one has to resort to tensor 
operator methods which considerably reduce the dimensionality of 
the problem. Applications of these results are discussed. 


53341 Simulation of Moessbauer relaxation spectra in the pres- 
ence of external fields. Niarchos, D.; Petrouleas, V. 
(Democritus Nuclear Research Center, Athens (Greece)). J. Phys. 
(Paris), Collog.; No. 6, C6.729-C6.733(1976). 

From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 

A program, written for the calculation of Moessbauer spectra 
of °"Fe in the presence of relaxation effects in magnetically ordered 
polycrystalline materials has been extended to treat the case of an 
applied external magnetic field parallel or perpendicular to the 
gamma rays. The program uses the Liouville operator formalism 
with the usual nuclear spin Hamiltonian and an electronic spin 
Hamiltonian including axial and rhombic distortions in the general 
case of non coincident crystal field and e.f.g. principal axis systems. 
Model calculations with typical values of the spin Hamiltonian 
parameters for S=3/2 were obtained within reasonable computer 
times. The calculation has been applied to two cases of Fe** S=3/2 

ets. It was shown that satisfactory fits to the experimental 
— could be obtained only with the introduction of relaxation 
effects. 


53342 Analysis of texture and vibrational anisotropy by Moess- 
bauer spectroscopy. Pfannes, H.D.; Fischer, H. J. Phys. (Paris), 
Collog.; No. 6, C6.45-C6.48(1976). 
From International conference on the applications of the 
Moessbauer effect; Corfu, Greece (13 Sep 1976). 
The study of the line intensities in a hyperfine pattern makes 
er ye an analysis of the texture or vibrational anisotropy. The 
ic principles of the method are: The (unknown) texture distribu- 
tion is ex in a series of spherical harmonics and also the 
angular d dencies of the resonant absorbed -radiation which 
appear in the intensity integrals. These integrals thus are simplified 
to a finite sum of spherical harmonics with the unknown ex; ion 
coefficients of the texture function as factors. Respecting the rela- 
tions for rotation of spherical harmonics a set of intensity ratio 
measurements for different angle positions of source (polarized) and 
absorber can be solved for the texture expansion coefficients by a 
least square fit procedure. = seg of this method to the vibra- 
tional anisotropy problem es possible the determination of the 


anisotropy and allows to distinguish between texture and 
Goldancki: Karyagin effect. 


53343 Steric properties of the transition metal ions on stepped 
surfaces. Tsang, Y.W.; Falicov, L.M. (Univ. of California, Berkeley). 
J. Phys., C (London); 9: 51-61(1976). 

Simplified model calculations are presented for the steric 
properties of the transition metal ions in various crystalline geome- 
tries on surfaces. Results derived from these calculations are 
consistent with available experimental data of catalytic properties of 
Pt and Au stepped surfaces. 7 figures, 3 tables. 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 53344 


RELATIVITY AND GRAVITATION 


53344 (NTIS/PS—77/0201) Relativity theory (a bibliography 
with abstracts). Report for 1970—Feb 77. Grooms, D.W. (National 
Technical Information Service, Springfield, Va. (USA)). Apr 1977. 
163p. PC NO1/MF NO1. 





NOV. 15, 1977 


Supersedes NTIS/PS-76/0135, and NTIS/PS-75/230. 

Research studies are presented on special and general relativ- 
ity. Gravitational theory, field theory, and space—time studies are 
included, as are studies involving the Minkowski space, the Schro- 
dinger equations, the Dirac equations, and the Lorentz transforma- 
tions. (This updated bibliography contains 158 abstracts, 22 of which 
are new entries to the previous edition.) 


OPTICS 
REFER ALSO TO CITATION(S) 53577 


ELECTRICITY AND MAGNETISM 


53345 (AD-A—037072) Bounce-averaged synchrotron loss in a 

dipole field. Interim report. Schulz, M. (Aerospace Corp., El Se- 
do, Calif. (USA). S Physics Lab.). 18 Feb 1977. Contract 
701-76-C-0077. 24p. NTIS, PC A02/MF AO1. 

Accurate approximate expressions are derived (in closed 
form) for the bounce-averaged loss rates, gamma-dot and y-dot due 
to synchrotron radiation in a dipole field. where gamma - | is a 

icle’s kinetic energy (in units of rest energy) and y is the sine of 
its equatorial pitch angle. The expressions for gamma-dot and y-dot 
factor so that gamma-dot is equal to (gamma squared - 1) times a 
ratio of polynominals in y to the 1/4 power while y-dot is equal to 
(1/gamma) times - different ratio of polynominals in y to the 1/4 
power. The expressions apply to all values of gamma and y for 
which the adia atic theory of charged-particle motion is a good 
approximation. 


MATHEMATICAL PHYSICS 


53346 (LA—6823-MS) Similarity solutions for converging 
shocks. Lazarus, R.B.; Richtmyer, R.D. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jun 1977. Contract W-7405-ENG-36. 27p. Dep. 
NTIS, PC A03/MF AOl1. 

This report recapitulates the known results for similarity 
solutions for the flow problem of a strong converging shock in 
spherical or cylindrical symmetry and extends that work in four 
ways: parameters of the standard solutions are given for a large 
number of values of -y; some new, non-analytic solutions are exhibit- 
ed for relatively large values of y; the standard solutions are exam- 
ined more thoroughly in the limits yyieldsinfinity and yyields1; and 
solutions, existing only in a narrow band of values of y, are given for 
the problem of two converging shocks. 7 figures, 4 tables. 


FUSION ENERGY 


PLASMA RESEARCH 
REFER ALSO TO CITATION(S) 53243 


PLASMA CONFINEMENT AND HEATING 


(AED-Conf—76-506-024) New method of collisionless 
heating for toroidal plasmas involving low frequency axisymmetric 
pumping. Canobbio, E. (CEA Centre d'Etudes Nucleaires de Greno- 
ble, 38 (France). t. de la Physique du Plasma et de la Fusion 
Controlee). 1976. 13p. (IAEA-CN—35/G6; CONF-761012—8}). 
Dep. NTIS (US Sales Only), PC A02/MF AOI. 

From 6. international conference on plasma ore and con- 
trolled nuclear fusion research; Berchtesgaden, German, Federal 
Republic of (F.R. Germany) (6 Oct 1976). 

3 figs.; 12 refs. Available from the IAEA. 

A new axisymmetric method for low-8 toroidal plasma heat- 
ing is proposed which uses such a low frequency, w/2m approxi- 
mately equal to 1kHz, that the rf-coils may be located outside the 
liner. It involves the work of a travelling vertical E-field component, 
Esub(z) (wt-kz), on the toroidal drift velocity of the ions. Phase 
mixing is provided by pe: dicular Landau damping near w = 
kVsub(z) << woelenal i), the ion collision frequency. Field 
Esub(z) can be produced by modulating the current flowing in a 
number of horizontal coils. Both in present and next generation 
devices efficient heating may be obtained with modulation rates 
which are one order of magnitude smaller than those required by 
any proposed variant of axisymmetric gyrorelaxation pumping. Such 
rf- eid amplitudes are well below threshold for excitation of para- 
metric instabities which are deleterious to plasma confinement, as 
shown by two TTMP (transit-time magnetic-pumping) experiments 
on small Stellarators. 
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53348 (AED-Conf—76-506-049) Turbulent we a toroidal 
SS Se ee ; Hirose, A.  Pickaar, FLW; 
GAL H.M. (Saskatchewan Univ., ‘Saskatoon toon (Canada). 1976. 

AEA-CN—35/G5-2; CONF-761012—79). Dep. NTIS (US 
shies Only), PC A02/MF AOI. 

From 6. international conference on p ae eee and con- 
trolled nuclear fusion research; Berchtesgaden, German, Federal 
Republic of (F.R. German’ any) ( 6 Oct 1976). 

5 figs.; 10 refs. Available from the IAEA. 

Ways are considered in which turbulent heating might be 
used on a large toroidal plasma, as oe enapcey Lents or for —_ 
ple in an toroidal reactor. Scaling problems are 
possible heating schemes examined. These include the use of a single 
pulse of current flowing in a this skin layer, and an a.c. scheme in 
which the toroidal skin current alternates in time and with position 
around the minor circumference of the plasma. In Section 2 some 
experiments related to this proposal are reported; the heating current 
te in opposite (toroidal) directions in different regions of the 
plasma. 


53349 (CEA-CONF—3732) R.F. heating studies at the Grenoble 
laboratory. Consoli, T. (Association Euratom-CEA, Centre d’Etudes 
Nucleaires de Grenoble, 38 (France). Groupe de Recherches sur la 
Fusion Controlee; CEA Centre d’Etudes Nucleaires de Grenoble, 38 
(France). Service d’lonique Generale). 1976. 26p. (CONF-760958—). 
Dep. NTIS (US Sales Only), PC A03/MF AOI. 

From 3. international ay of plasma physics on heat- 
ing in torodial devices; Varenna, Italy (6 Sep't 1976). 

Copies available from Service de Documentation, CEN 
Saclay, B.P. No.2, 91190 - Gif-sur-Yvette (France). 

The state of the art of R.F. heating mechanisms in France at 
the Commissariat a l'Energie Atomique and in the European Com- 
munity (J.E.T.) in the frame of the national programs is described: 
T.T.M.P., ion cyclotron heating and lower hybrid heating. For 
completeness, some work on this problem made outside Europe are 
also illustrated. 


53350 (CEA-CR—10(Vol.2), pp 251-281) Lower hybrid experi- 
ments in the WEGA Tokamak. c, P.; Hess, W.; Ichtchenko, G.; 
Lallia, P.; Nguyen, T.K.; Tonon, G. (Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Grenoble, 38 (France). Groupe de 
Recherches sur la Fusion Controlee; CEA Centre d'Etudes Nu- 
cleaires de Grenoble, 38 (France). Service d'Ionique Generale); 
Javel, P.; Mahn, C.; Ohlendorf, W. 1976. 

From 3. international meeting on theoretical and experimental 
to of heating of toroidal plasmas; Grenoble, France (26 Jun 


In Theoretical and experimental aspects of heating of toroidal 
plasmas. III. 

Tokamak plasmas have been produced in the device WEGA 
(R=0.72 m, asub(plasma)=0.13 m, asub(wall)=0.22 m, B=1.4 
Central densities and temperatures are nsub(e)=3. 10%cm73 
Tsub(e)=700-900eV, Tsub(i)=150-250eV. On application of R.F. 
power up to 80 kW at 500 MHz for 15 ms near the lower hybrid 
frequency, energetic ions and R.F. decay spectra appear. Accordi 
to several observations, they are probably produced at the edge of 
the plasma. No indication of electron heating or production of 
superthermal electrons is found. By two independent 
heating of the bulk ions by 20 to 30% with a decay time of several 
milliseconds after the H.F. is observed. Under not yet reproduced 
conditions, an increase by a factor 2 in the perpendicular ion 
temperature measured by charge exchange was observed. 


53351 (EUR-CEA-FC—863) Observation of turbulent spectra 
during the lower hybrid heating in the WEGA tokamak. Takamura, S.; 
Javel, P. (Association Euratom-CEA, Centre d'Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Groupe de Recherches sur la 
Fusion Controlee). Nov 1976. 34p. Dep. NTIS (US Sales Only), PC 
A03/MF AOl. 

The application of the R.F. power around the lower hybrid 

frequency to the WEGA Tokamak produced a turbulent decay 
spectrum observed by means of pick-up loops placed at various 
positions around the torus. Characteristics of spectra, for example, 
threshold levels, a pump depletion, and their cascading nature, are 
discussed. Some correlations between the appearance of side band 
around the applied frequency and high energetic ions have been 
seen. The most excentric part of the plasma surface relative to the 
torus axis seems to play an important role in the excitation of these 
instabilities. 
§3352 (ORNL/TM—5931) heating scenarios for TNS. 
Rome, J.A.; Peng, Y.K.M.; Holmes, J.A. (Oak Ridge National Lab., 
Tenn. (USA)). Jul 1977. Contract W-7405-ENG-26. 18p. Dep. 
NTIS, PC A02/MF AO1. 

Neutral beam injection heating is a prime contender for 
heating TNS. However, injection into a full bore high density 
plasma during start-up will not give adequate beam penetration even 
with deuteron energies up to keV and Z/sub eff/ < 1.5. But low 
density start-up may be Feasible with deuteron energies of approxi- 
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mately 150 keV if ae» lee of the a-heating and flux 
surface shifts which occur when £ is increased 


53353 (ORNL/TM—5943) Electron heating by neutral beam 
injection in the Oak Ridge Tokamak. Murakami, M.; Isler, R.C.; 
Lyon, J.F. (Oak Ridge National Lab., Tenn. (USA)). Jul 1977. 
Contract W-7405-ENG-26. 21p. Dep. NTIS, PC A02/MF AO1. 

Substantial electron heating by energetic neutral beam injec- 
tion has been observed in Oak Ridge Tokamak (ORMAK) plasmas. 
Impurity radiation is enhanced by injection but only to the degree 
expected for ohmically heated discharges with the same total — 
input to electrons, and the heat conduction loss is not degraded fro 
that with ohmic heating alone. The of average estes 
temperature with total power input to electrons is approximately the 
same with and without injection. 
53354 (UCID—17438(Vol.1)) Experimental investigation of the 
trapping and energy loss mechanisms of intense relativistic electron 
rings in hydrogen gas and Smith, A.C. Jr. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 25 Apr 1977. Con- 
— ee 342p. Dep. NTIS, PC A15S/ 

A 
The results of an experimental study on the trapping and 
energy loss mechanisms of intense, relativistic electron rings con- 

fi in Astron-like magnetic field geometries are presented. The 
work is subdivided into four sections: gas trapping; average ring 
electron energetics; plasma trapping, and hollow-beam cusp-injec- 
tion into gas and plasma. The mechanisms by which the injected 
beam coalesces into a current ring in the existing Cornell RECE- 
Berta facility are considered. To investigate the nature of ring 
electron energy loss mechanisms following —— of the trap- 
a process, a diagnostic was developed utilizing multi-foil X-ray 

tion spectroscopy to analyze the Bremsstrahlung generated by 
ry electrons as they impinge upon a thin tungsten wire target 
pede in the circulating current. Finally, a set of preliminary 
experimental results is presented in which an annular electron beam 
was passed through a coaxial, non-adiabatic magnetic cusp located at 
one end of a magnetic mirror well. 


53355 ae 2)) hoya ne investigation of the 
trapping and energy loss mechanisms of intense relativistic electron 
rings in hydrogen gas and plasma. Smith, r von Jr. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 25 Apr 1977. Con- 
"eee 333p. Dep. NTIS, PC A15/ 

This volume is a direct continuation of Volume 1. Included 
are chapters 5 and 6 which deal with the trapping and confinement 
of electron rings in preionized media, neutral gases, and plasma. 


53356 Suieny Langmuir and electromagnetic wave spectra in 
the problem of plasma heating by a relativistic electron beam. Breiz- 
man, B.N. (AN SSSR, Novosibirsk. Inst. Yadernoj Fiziki). Zh. Eksp. 
Teor. Fiz.; 69: No. 3, 896-908(Sep 1975). Got Russian). 

For English translation see the Sov. Phys. - JETP. 

Stationary spectra of turbulence ine been found for the case 
when there is in a a given external source (a relativistic 
electron beam) which excitates the Langmuir oscillations. The sta- 
tionary state is sustained due to the fact that, as a result of nonlinear 
interaction of the Langmuir oscillations with one another and with 
} ag an pier waves the first ones go out of the resonance with 
the beam and are subsequently absorbed through the Coulomb 
collisions. Induced scattering of oscillations by ions is the mechanism 
of nonlinear interaction. It has been shown that if it takes into 
account interactions of the Langmuir oscillations with electromag- 
netic ones it is possible to secure collision dissipation of oscillations 
even in the case of a strong supercriticality (y<<v, where y is an 
instability increment and v is the collision frequency). This makes it 
possible to essentially relax conditions of the applicability of the 
weak turbulence aay to the problem of beam plasma heating. 


= Current, temperature and confinement time scaling in tor- 
oidal reversed-field ZT-I and ZT-S. Baker, D.A.; 
Burkhardt, L.C.; Di Marco, J.N.; Haberstich, A 
Howell, R.B.; Karr, H.J.; Schofield, AE. foo Scientific 
Lab., N.Mex. (USA)). pp v.1 p.419-426 of In Plasma physics and 
controlled nuclear fusion research 1976. Vienna; IAEA (1977). 
From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 


Oct 1976). 

The scaling properties of a toroidal reversed-field Z pinch 
have been investigated over a limited range by comparing two 
experiments havi — conducting walls and discharge-tube minor di- 
ameters which ler by a factor of approximately 1.5. Both the 
confinement time of the plasma column and the electron temperature 
were found to increase about a factor of two with the increased 
minor diameter. Both the poloidal field diffusion and the decay of 
the toroidal reversed field were significantly reduced with the larger 
tube diameter. These results support the h that the loss of 
stability later in the discharge is caused by diffusion-induced deterio- 
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ration of initially favourable plasma-field profiles to MHD unstable 
ones. This conclusion has been verified by stability analysis of the 
magnetic field profiles. Fusion reactor calculations show that small 
reactors are conceptually possible assuming good containment can 
be achieved for current densities approximately <20MAm~*. 


53358 Heating, diffusion and stability of reverse-field pinch con- 
figurations. Buffa, A.; Costa, S.; Giannella, R.; Malesani, G.; Nalesso 
G.F.; Ortolani, S. (Padua Univ. (Italy)). pp v.1 p. 447-459 of In 
Plasma physics and controlled nuclear fusion research 1976. Vienna; 
IAEA 1977). 
rom 6. international conference on plasma physics and con- 
a — fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 197 
studies of the reverse field pinch (RFP) con- 
figurations in the Eta-Beta device are described and compared with 
the ideal MHD theory previsions. RFP configurations are found 
* entally stable for toroidal plasma current up to 60 kA 
eas instabilities ap at higher currents. For the various 
dada considered, field diffusion and stability analysis are re- 
ported and discussed together with electron temperature and density 
measurements and ion temperature measurements (Doppler broaden- 
ing of a He-II line). Energy balance and volt-seconds consumption 
are also discussed in both stable and unstable discharges. Finally, 
some preliminary results on natural relaxation of simple stabilized Z 
pinches to RFP, obtained on a modified device, are reported. 


53359 Shaping and compression ex, ts in a tokamak. Cima, 
G.; Robinson, D.C.; Thomas, C.L.; Wootton, A.J. (UKAEA Re- 
search Group, Abingdon. Culham Lab.). pp 335-350 of In Plasma 
physics and controlled nuclear fusion research 1976. Vol. I. Vienna; 
IAEA (1977). 

rom 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

Shaping and com tee experiments on a plasma in a small 
maltipsie & fokemak, TO A (R=30 cm, rsub(v)=10 cm), are de- 
scribed. Stable operation was obtained with plasmas of circular 
cross-section at currents of up to 25 kA, densities of approximately 
1-3x10** cm~* and temperatures of up to 300 eV. Fluctuations, not 
MHD in origin, occur. Non-circular cross-sections have been pro- 
duced by applying an approximately quadrupole field. A free-bound- 
ary equilibrium calculation has been used to deduce the detailed 
plasma shape by comparison with the experimental data. Elliptic 
plasmas, produced with a reduced aperture, are found to be position- 
ally stable for 0.95<b/a<1.05. Growth times of axisymmetric 
modes (approximately <30 ys) are in good agreement with theoreti- 
cal predictions. Full-aperture plasmas were stable for b/a approxi- 
mately <1.5 if the primary windings were used as a passive feed- 


back system. This value of ellipticity is in agreement with predic- 
tions of a stability calculation which takes account of all currents 
induced in the passive windings by the shaped plasma. Calculations 


also demonstrate plasma formation with a etic aperture. Minor- 
radius compression experiments show stable detachment of the 
— from the material walls, heating, a reduction of fluctuation 
evel and an improvement in the energy confinement time. 


53360 Maximizing 8 in a tokamak with force-free currents. 
D'Ippolito, D.A.; Freidberg, J. . Goedbloed, J.P.; Rem, J. (Sticht- 
ing voor Fundamenteel Onderzoek der Materie, Jutphaas (Nether- 
lands). Instituut voor Plasma-Fysica). pp 523-535 of In Plasma 
ony -— controlled nuclear fusion research 1976. Vol. I. Vienna; 


rom 6. international conference on plasma physics and con- 
Oct 1976. fusion research; Berchtesgaden, Gane F.R (6 - 13 
t 
It is shown here, in two separate calculations, that a layer of 
force-free current surrounding the main plasma core can lead to 
large increases in the maximum ible 8 in a tokamak. The first 
calculation is a study of diffuse MHD-equilibria with circular cross- 
section. It is found that an appropriate layer of force-free current 
could increase 8 by as much as a factor 10 over the conventional 
tokamak. The second calculation is an investigation of external kink- 
mode stability using a sharp boundary model. In this case force-free 
currents lead to gains between 3 and 10 in the maximum 8, depend- 
ing on the cross-section, over that in a circular high-8 tokamak 
surrounded by vacuum. 


Power balance in ATC compressed plasma. Daughney, 
CC. Bol, K. (Princeton Univ , N.J. (USA). Plasma Physics Lab.). 
Nucl. Fusion; 17: No. 2, 367-371(1977). 

Letter-to-the-editor. 


53362 Energy confinement and MHD stability in BeltPinch Ia. 
Gruber, O.; Krause, H.; Mast, F.; Wilhelm, R. (Max. Planck-Institut 
fuer sik, Garching/Muenchen (Germany, F.R.)). pp 311- 
315 of In physics and controlled nuclear fusion research 
1976. Vol. I. Vienna; IAEA (1977). 
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From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

In the Belt-Pinch Ila, toroidal plasmas with highly elongated 
cross-sections are produced by shock heating. This results in high8 
plasmas with the shape: height approximately 200 cm, thickness 
approximately 20 cm, radius eppremeaatiny 50 cm. Typical plasma 

eters are T approximately 70 eV, nsub(emax) approximately 


.5x10'* cm~* at Bsub(t)=1-2kG, Bsub(p)=0.3-0.7 kG, Isub(p) ap- 
ae agp | 200 kA. The plasma beta decays in approximately 70 ps. 
ith a radial compression ratio of 2.1, plasmas could be confined 
without obvious instabilities for the entire high-8 phase, i.e. approxi- 
mately 45 MHD growth times. With a higher compression ratio of 
3.2, the plasma disintegrates into several filaments in about 10 ps. 


53363 Plasma leaks to a blocked picket fence. Hershkowitz, N.; 

Christensen, T. (lowa Univ., lowa City (USA). Dept. of Physics and 

Astronomy). Nucl. Fusion; 17: No. 2, 371-372(1977). 
Letter-to-the-editor. 


53364 Plasma confinement of Nagoya high-beta toroidal-pinch 
experiments. Hirano, K.; Kitagawa, S.; Wakatani, M.; Kita, Y.; 
Yamada, S.; Yamaguchi, S.; Sato, K.; Aizawa, T.; Osanai, Y.; Noda, 
N. (Nagoya Univ. (Japan). Inst. of Plasma Physics). pp 503-510 of In 
Plasma physics and controlled nuclear fusion research 1976. Vol. I. 
Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

Two different types of high-8 toroidal pinch experiments, 
STP [1] and CCT [2,3], have been done to study the confinement of 
the plasma produced by a theta-pinch. The STP is an axisymmetric 
toroidal pinch of high-8 tokamak type, while the CCT consists of 
multiply connected periodic toroidal traps. Internal current-carrying 
copper rings are essential to the CCT. Since both apparatuses use the 
same fast capacitor bank system, they produce rather similar plasma 
temperatures and densities. The observed laser scattering tempera- 
ture and density is about 50 eV and 4x10" cm~% respectively, when 
the filling pressure is 5 mtorr. In the STP experiment, strong 
correlations are found between the Bsub(p) value and the amplitude 
of m=2 mode. It has a minimum around the value of Ssub(p) of 0.8. 
The disruptive instability is observed to expand the pinched plasma 
column without lowering the plasma temperature. Just before the 
disruption begins; the q value around the magnetic axis becomes far 
less than | and an increase of the amplitude of m=2 mode is seen. 
The CCT also shows rapid plasma expansion just before the magnet- 
ic field reaches its maximum. Then the trap is filled up with the 
plasma by this irreversible expansion and stable plasma confinement 
is achieved. The energy confinement time of the CCT is found to be 
about 35 ps. 


53365 Kinetics of neutrals produced during the injection of an 
atomic beam into the plasma in a tokamak reactor. Kukushkin, A.S.; 
Pistunovich, V.I.; Putvinskij, S.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). pp 615-624 of In Plasma physics and controlled nuclear 
fusion research 1976. Vol. I. Vienna; [AEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

The behaviour of charge-exchange neutrals produced in a 
tokamak plasma during the injection of an atomic beam was mod- 
elled by using the Monte-Carlo method. Steady-state conditions for 
the injection of a neutral beam into a toroidal plasma were consid- 
ered; the plasma ions and electrons exhibit a Maxwellian velocity 
distribution at the same temperatures which are dependent on the 
co-ordinates. The kinetics of the neutrals were determined by aver- 
aging over a large number (approximately 10°) of individual trajec- 
tories which were calculated by using a random number generator. 
Allowance was made for resonant charge exchange with plasma 
ions, ionization by electrons and ionization of neutrals by plasma 
ions. The calculations were performed for the injection of neutral 
deuterium into a deuterium plasma with parameters comparable to 
those of a reactor (a= 160 cm, Ro=640 cm, nsub(max)= 10"* cm™3, 
Tsub(max)=20 keV). The following characteristics were obtained 
for different injection energies: (1) radial distribution of average fast 
ion density, (2) radial distribution of average fea aS ipsenee 9 neu- 
tral density; (3) energy spectrum of charge-exchange neutrals both 
inside the plasma and escaping to the walls; (4) proportion of beam 
particles and energy transferred to the walls by the neutrals; (5) 
distribution of escaping neutrals over the walls. From the results of 
the investigations it follows that the injection of deuteron beams 
with energies in the range currently envisaged in a tokamak reactor 
results in local liberation of ye ey neutrals to the chamber 
walls. At an injection energy of 80 keV the proportion of neutrals 
escaping to the walls is 10% of the total number of injected particles 
which may give rise to considerable sputtering of the wall material. 
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If the injection energy is increased to 200 keV, the flux of charge- 
exchange neutrals to the chamber walls is considerably reduced. 


53366 Fast-wave ion-cyclotron and first-harmonic heating of 
large tokamaks. Scharer, J.E.; McVey, B.D.; Mau, T.K. (Wisconsin 
Univ., Madison (USA). Dept. of Electrical Engineering). Nucl. 
Fusion; 17: No. 2, 297-304(1977). ; 

Supplementary wave heating is examined for two-ion-species 
plasmas from the fundamental tritium cyclotron resonance 
(@=asub(CT)) to the first deuteron harmonic (o=2wsub(CD)). At 
the first harmonic, it is found that a sufficiently large 
wavelength greatly reduces the region of confluence between the 
fast wave and ion Bernstein wave. Power absorption considerations 
neglecting mode conversion processes show that first-harmonic heat- 
ing efficiency is relatively insensitive to the species concentrations 
and that a dominant ion heating can be expected. For minority 
heating at the fundamental deuteron resonance, it is shown that 
inclusion of the two-ion hybrid resonance absorption considerably 
lowers the Q from the case where only minority species cyclotron 
damping is considered. 


53367 Electron cyclotron emission from tokamak plasmas, Ex- 
periment and computation. Brossier, P. (Association Euratom-CEA, 
Fontenay-aux-Roses, France); Costley, A.E. (National Physi 

Lab., Teddington (UK)); Komm, D.S. (Massachusetts Inst. of Tech., 
Cambridge (USA). National Magnet Lab.); Ramponi, G. (Consiglio 
Nazionale delle Ricerche, Milan (Italy)); Tamor, S. (Science Appli- 
cations, Inc., La Jolla, Calif. (USA)). pp 409-414 of In Plasma 
physics and controlled nuclear fusion research 1976. Vienna; IAEA 


1977). 
‘ From 6. international conference on plasma _ and con- 
— nuclear fusion research; Berchtesgaden, Germany (6 Oct 
) Measurements of electron cyclotron emission from TFR and 
Alcator tokamak plasmas operating over a wide range of plasma 
conditions are presented and compared. For each device at low 
densitites the emission is substantially, and similarly, non-thermal 
while at high densities it is close to thermal. Measurements made in 
an observation direction not previously employed (tangential) of 
electron cyclotron emission from a DITE to! plasma are also 
presented. The spectrum consists essentially of symmetric lines at 
nfsub(ceo), suggesting that reflections of the radiation inside the 
torus totally destroy the anisotropy of the emission. The near- 
thermal emission spectra measured on TFR are compared with 
predictions of a code which takes into account, in a realistic fashion, 
the inhomogeneity of the plasma and reflections of the radiation 
inside the torus. Good agreement is found. From the emission 
measured radially in an optically thick line under high density 
conditions, an electron temperature — is derived. The profile is 
compared with that measured by Thomson scattering, and good 
agreement is found. 


53368 (LA-tr—77-41) Possibilities of heating 

aid of helical rf fields with frequencies less than the ion cyclotron 

frequency. Elfimov, A.G.; Nekrasov, F.M.; Lozovskii, S.H.; Dorok- 

hov, V.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 

Ehnergii SSSR, Sukhumi. Fiziko-Tekhnicheskij Inst.). 1977. Transla- 

- by M.D. Machalek of SFTI—2(1976). 7p. Dep. NTIS, PC A02/ 
AOl. 

A theoretical explanation is given for experimentally ob- 
served effective plasma heating in toroidal systems by means of 
helical RF fields with frequencies less than the ion cyclotron fre- 
quency. The effect observed has a clearly expressed resonance 
character, and there is preferential ion heating. The first circum- 
stance obviously indicates the — of some linear resonance, for 
which an effective pumping of the RF energy into the plasma takes 
place. With such a linear resonance there can already take place an 
appreciable absorption of RF power due to collisional and noncolli- 
sional dissipative mechanisms, but in this fashion one could only 
explain heating of the electron component of the plasma. Evidently, 
at a certain level of RF field in the plasma, parametric instabilities 
begin to grow or, in other words, there occurs a decay of the 
external RF field (the “pump wave”) into other wave modes. These 
modes can (if they contain sufficiently short wavelengths) effectively 
heat the ions because of phase resonance. 


53369 Exact solutions of some problems in the transient micro- 
wave heating of ionized media. El-Khamy, S.E. (Alexandria Univ. 
Egypt) Faculty of Engineering). J. Phys., D (London); 10: No. 3, 
29 at’ Feb 1977). 

e transient build-up of the average electron energy due to 
the application of a step microwave me gt ore field to an ionized 
medium is investigated in this paper. Closed-form solutions are 
presented for three models of the collision cross-section. These are 
constant-collision cross-section model characterizing weakly ionized 
media, the Rutherford scattering model for fully ionized media, and 
an approximate analytical expression which fits experimental data of 
the collision cross-section in a hydrogen plasma. The nature of the 
heating time necessary for the average electron energy to reach 95% 
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of its steady-state value is investigated in each case. In particular, the 
lence of the heating time and steady-state electron energy on 
field amplitude and frequency is illustrated for the three models. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 53428 


53370 (IPP—IV/91) Linewidth considerations in small signal 
gain or loss measurements with pulses. Schappert, G.T. (Max-Planck- 
Institut fuer Plasmaphysik, Garching/Muenchen (Germany, F.R.)). 
Aug 1976. 18p. Dep. NTIS (US Sales Only), PC A02/MF AOI. 

10 figs.; 2 refs. 

This report discusses the difference between c.w. and pulse 
small signal gain or loss measurements. The spectrum of the gain or 
loss medium must be compared to the spectrum of the — signal. 
First we discuss the formulation of the problem and apply the results 
to a Gaussian pulse propagating through a single line Lorentzian 
= or loss medium. Second, we calculate the pulse energy gain or 
oss for the six overlapping lines of the iodine spectrum. 


53371 (JAERI-M—6587) Design of ten-pulsed high power laser 
equipment. Yamauchi, T.; Matoba, T.; Funahashi, A. (Japan Atomic 
pr Research Inst., Tokyo). Jun 1976. 59p. (In Japanese). Dep. 
NTIS (US Sales Only), PC A04/MF AOI. 

Ten-pulsed high power laser equipment has been designed for 
measuring the electron temperature and density in large tokamak JT- 
60. The parameters can be measured at arbitrary ten points of time 
during a single discharge. The interval is varied continuously from 1 
msec to | sec. The infrared laser light of 1.06 wm is converted 
a into the visible light of 5300 A using a SHG crystal 
(CD*A). 


53372 (JAERI-M—6605) 10-channel neutral particle energy ana- 
lyser apparatus and its application to tokamak Takeuchi, H.; 
Funahashi, A.; Takahashi, K.; Shirakata, H.; Yano, S. (Japan Atomic 
Energy Research Inst., Tokyo). Jul 1976. 50p. Dep. NTIS (US Sales 
Only), PC A03/MF AOI. 

A 10-channel neutral particle energy analyser apparatus for 
measurement of charge-exchange fast atoms emitted from a hot 
tokamak plasma has been constructed to determine the ion tempera- 
ture of plasma from fewer discharge shots and to improve the 
accuracy of measurement. It consists of a 45-degrees parallel plate 


electrostatic analyser with ten ion detectors (Ceratron multipliers), a 
charge stripping cell, a dry vacuum pumping system and pulse- 
counting circuits for data acquisition. A calibration experiment of 


the apparatus is made for the icle energy and the energy resolu- 
tion with electron beams of 100 to 1000 eV. The transmission 
efficiency of particles in the energy analyser is measured with proton 
beams of 1, 2 and 3 keV, and the conversion efficiency for Hz gas in 
a charge stripping cell is also determined with hydrogen-atom beams 
of 2, 3 and 4 keV. Ion temperatures of JFT-2a and JFT-2 devices 
were measured with this apparatus, in order to check the usefulness 
and reliability of the apparatus and to investigate the 
dependence of ion temperatures. It is found that an ion temperature 
can be measured with sufficient accuracy from six plasma shots 
(three shots to determine particle si and three shots to deter- 
mine background noises). The peak ion temperatures 80 to 400 eV 
are about (1/2 - 1/3) of the central electron temperatures. Depen- 
dence of the ion temperatures on plasma current I sub(p), toroidal 
magnetic field B sub(t) and average electron density anti n sub(e) is 
investigated for I sub(p) = 15 to 170 kAmp, B sub(t) = 10 to 18 
kGauss and anti n sub(e) = (0.8 to 1.8) x 10'* cm~* on JFT-2a and 
JFT-2 devices. It is shown that the ion temperatures are in good 
agreement with the scaling law by Artsimovich Tsub(i) p rtional 
to (Isub(p)Bsub(t) anti n sub(e)R*)sup(1/3), with R as maior 
radius of a tokamak device. 


53373 (JAERI-M—6694) Characteristics of an intrinsic germani- 
um: detector for measurement of soft x-rays from high-temperature 
plasmas. Kumagai, K.; Matoba, T.; Funahashi, A.; Kawakami, T. 
(Japan Atomic Energy Research Inst., Tokyo). 1976. 44p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

An intrinsic germanium (Ge(I)) detector has been prepared 
for measurement of soft X-ray spectra from hi -temperature toka- 
mak plasmas. Its characteristics of photo- efficiency, escape- 
peak and Aye pe scattering were calibrated with standard radioi- 
sotopes and soft X-rays from the JFT-2a plasma, and compared with 
those of a lithium-drifted silicon (Si(Li)) detector. Features of the 
Ge(I) detector are as follows: (i) high detection efficiency in the high 
energy range, (ii) wide energy range for measurement of soft X-ray 
spectra, and (iii) low Compton scattering effect in measurement of 
continuous spectra. Its dead-layer depth is about 0.06um, and the 
minimum detectable energies in the Ge(I) detector are similar to 
those in the Si(Li) detector. The Ge(I) detector is effective for 
measuring soft X-ray spectra from high-temperature tokamak plas- 
mas. 
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53374 (JAERI-M—6712) Fast ionization gauge for neutral pres- 
sure measurement in the vicinity of the JFT-2 plasma. Maeno, Masaki; 
Sato, Tadashi; Hirayama, Toshio; Suzuki, Norio; Fujisawa, Noboru. 
(Japan Atomic Energy Research Inst., Tokyo). 1976. 14p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

A fast ionization gauge to measure the ambient neutral pres- 
sure has been constructed in trial for JFT-2. It is designed to 
minimize the noise due to a confined plasma by several means : i.e. 
modulation of an electron beam from the cathod, a secondary 
electron lier, electrostatic and geometrical shielding of the ion 
collector. response time is about 1 ms, and the signal-to-noise 
ratio is sufficiently large when installed in JFT-2. 


53375 (LA—6616-PR, pp 65-74) Target diagnostics. May 1977. 

In LASL laser fusion program. Progress report, July 1— 
September 31, 1976. 

The tiny volume and brief duration involved in the laser 
fusion process create needs for new diagnostic techniques having 
spatial and temporal — in the submicrometer ~ 1- to 100- 

regime, respectively. ese needs are being met with a vigorous 
pate of diagnostics in such areas as laser cdiedenatep, chamaet 
particle and neutron detection, x-ray spectrometry, and subnanose- 
cond streak-camera development. 


(LA-UR—77-891) X-ray imaging in the laser-fusion pro- 
gram. McCall, G.H. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1977. Contract W-7405-ENG-36. 18p. (CONF-770434—2). Dep. 
NTIS, PC A02/MF AO1. ae 

From SPIE x-ray imaging symposium; Reston, Virginia, 
United States of America (USA) (20 Apr 1977). j 

Imaging devices which are aa or planned for x-ray imaging 
in the laser-fusion pro; are discussed. Resolution criteria are 
explained, and a suggestion is made for using the modulation transfer 
function as a ea definition of resolution for these devices. 


53377 (NRL-MR—3494) Secondary electron suppression in 
charge collectors and analyzers. Ripin, B.H.; Decoste, R. (Naval 
Research Lab., Washington, D.C. (USA)). May 1977. Contract EY- 
76-A-03-0878. lp. Dep. NTIS, PC A02/MF A0O1. 

A modification of the simple parallel plate electrostatic ana- 
lyzer is described which allows suppression of secondary particles 
without electrodes within the particle flux and allows relatively easy 
measurements of secondary emission coefficients. 


53378 (SAN—235P14X1) Theory and developement of x-ray 
photocathode for in 


report. Henke, B.L. (Hawaii Univ., Honolulu 
(USA). Dept. of Physics and Astronomy). 15 Apr 1977. Contract 
EY-76-S-03-0235-014. 26p. Dep. NTIS, PC A03 AOi. 

This program was initiated because of the considerable need 
that has developed recently in high temperature plasma diagnostics 
for efficient x-ray photocathodes that are well characterized as to 
the electron energy distribution of the emitted electrons and as a 
function of the incident x-ray photon energy. Quantitative theory 
and measurement for x-ray photocathode systems has been essential- 
ly non-existent. This model approach for the characterization of x- 
ray photocathodes (first as — to metals), our experimental 
method for obtaining high resolution electron energy distributions, 
and some preliminary results have been presented in two initial 
published reports which are attached here. A systematic study was 
made on a large number of semi-conductor and metal systems (of a 
large range in band-gap-electron affinity or work function values) in 
order to test the models and to suggest some superior x-ray photo- 
cathode materials for immediate application. measurements 
are being made with energy resolution of about 0.04 eV. All materi- 
als are vacuum-deposited as “infinitely thick” systems (about 2000 A) 
upon gold substrates. The results are averaged over six samples from 
two vacuum deposited batches. 


53379 (UCID—17435) Device for measuring 

distribution of 2XIIB plasma. Smith, B. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 6 Apr 1977. Contract W-7405- 
ENG-48. 72p. Dep. NTIS, PC A04/MF AOI. 

A device that measures charge-exchange flux to determine 
the angular distribution of the 2XIIB plasma is described. 
exchange products heat circular nickel foils (placed at 15° intervals 
in theta and at constant radius on an arc paralle! i 
the voltage drop across the foils (produced by constant-current 
sources) provides a measure of the changes in resistivity. The 
c change flux at each foil is p i to the 
distribution at that angle. Use of this seckaa ue is limited by the 
resistivity and heat resistance of the circular nickel foils, but could 
conceivably be extended to other shapes and materials. The Hall- 
Simonen and “time-average” measurement of i i 
are compared and the characteristic times of loss 
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than a p(B) density dependence. A distinct angular distribution 
(determinable by the detector) is associated with each of these 
dependencies. The codes to simulate injection and resulting angular 
distribution, = capture, and heating and signal of the 
detectors are also described 


53380 (UCRL—52245) 2-mm microwave interferometer. Futch, 
A.H.; Mortensen, W.K. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 1 Mar 1977. Contract W-7405-ENG-48. 15p. 
Dep. NTIS, PC A02/MF AO1. 

A 2-mm microwave interferometer has been developed, and 
phase shift measurements have been made on the Baseball II experi- 
ment. The interferometer system employs a 140-GHz receiver for 
double down conversion of the plasma signal to a 60-MHz, IF 
frequency. The 140-GHz references signal is also down-converted 
and compared with the plasma signal to provide the desired phase 
change of the signal passing through the plasma. A feedback voltage 
from a 60-MHz discriminator to a voltage-controlled oscillator in the 
receiver provides frequency stability of the 60-MHz IF sipaaia. 


53381 (UCRL—77608) X-ray streak and camera tech- 
niques. Coleman, L.W.; Attwood, D.T. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 23 Dec 1975. Contract W-7405- 
ENG-48. 54p. (CONF-760128—3). Dep. NTIS, PC A04/MF AOI. 

From Conference on diagnostics of high temperature plasmas; 
Knoxville, Tennessee, United States of America (USA) (7 Jan 1976). 

This paper reviews recent developments and applications of 
ultrafast diagnostic techniques for x-ray measurements. These tech- 
niques, based on applications of image converter devices, are already 
capable of significantly important resolution capabilities. Techniques 
capable of time resolution in the sub-nanosecond regime are being 
considered. Mechanical cameras are excluded from considerations as 
are devices using phosphors or fluors as x-ray converters. 


53382 (UCRL—78473) Calculation of emission from hydrogenic 
ions in super liquid density plasmas. Bailey, D.S.; Valeo, E.J. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 15 Nov 
1976. Contract W-7405-ENG-48. 16p. (CONF-761108—31). Dep. 
NTIS, PC A02/MF AOl1. 

From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, California, United States of America (USA) (15 
Nov 1976). 

Previous calculations of line emission were extended to 
higher density, lower temperature plasmas, typical of those expected 
in early ablative compression experiments. Emission from Ne-seeded 
fuel was analyzed in order to diagnose the density and temperature 
of the compressed core. The Stark/Doppler broadened emission 
profile is calculated for the H-like Ne resonance line. The observable 
lineshape is then obtained by time-averaging over expected density 
and acne profiles and by including the effects of radiative 
transfer. 


53383 (ERDA-tr—294) Description of the automatic plasma 
device. Vasil'eva, I.A.; Malyuzhonok, G.P.; 


temperature 
Mikhailov, Yu.S.; Novosadov, V.B.; Oberman, F.M.; Urinson, AS. 
(AN SSSR, Moscow. Inst. Vysokikh Temperatur). 1975. Translation 
of USSR report. 16p. Dep. NTIS, PC A02/MF AO1. 
The automatic temperature ey device consists of a 
e 


reference source, the main chopper and a lens located along the 
same side of the plasma stream, spectrograph ISP-51 with the FEP-1 
photoelectrical unit, an additional Ceee. and a secondary refer- 
ence source with optics located along the other side of the plasma 
stream. The electronic assembly consists of two stabilized rectifiers 
in the power supp ply unit for the reference light sources, a power 
supply unit for the photomultiplier, a measuring unit with controls, 
and a digital voltmeter. (MOW) 


53384 Use of a with a convex crystal as a pinhole 
with spectral resolution. Boiko, V.A.; Pikuz, S.A.; Faenov, A.Ya. 
(AN SSSR. Moscow. Fizicheskij Inst.). Prib. Tekh. Eksp.; 18: No. 5, 
222-224(Sep 1975). (In Russian). 

For English translation see the journal Instrum. Exp. Tech. 

An instrument is described which has been developed on the 
basis of an x-ray spectrograph with a convex mica crystal, which 
allows measurement of the spatial intensity distribution of line and 
continuous x radiation in the range of wavelengths 2-19 Angstrom. 
The simultaneous use of three spectrographs (photographing i 
different projections with an object resolution 65 » and a magnifica- 
tion of 13X) allowed determination of the time-averaged spatial 
distribution of the electron temperature and density of a laser plasma 
in the 200-800 eV and 10?*-107* cm~*, respectively. 


53385 (ORNL -tr—4368) Device for measuring Thomson scatter 
using sensitive photomultipliers: 16% up to 860 nm. Measurements 
made on the PETULA. Hesse, M. (Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Grenoble, 38 (France). Dept. de 
Physique du Plasma et de la Fusion Controlee). Mar 1976. Transla- 
tion by S.D. Blalock Jr. of EUR-CEA-FC—814. 4lp. Dep. NTIS, 
PC A03/MF AO1. 
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The use of very high quantum efficiency ——- 
(16% up to 8600 A) makes it possible paras to observe the 
spectrum of light scattered by a plasma for a ruby laser. This 
describes the set of optical apparatus and the electronic devices for 
taking the scattered light spectrum. The obtained spectra are highly 
asymmetrical after the manner of the asymmetry predicted by the 
Theory of Relativity. These results have not yet been interpreted (v/ 
sub D//v/sub the/ = 4%). Diagnostic (interpretative) sensitivit 
— the measurement of very low electron densities (2 . 10 
ecm™*). 


53386 Diagnosis of laser produced plasma with charge collectors. 
Pelah, I. (Rochester Univ., N.Y. (USA)). Phys. Lett., A; 59: No. 5, 
348-350(27 Dec 1976). 

Laser produced expanding plasmas exhibit appreciable spatial 
charge separations as measured by a low im Faraday cup. 
This can result from energetic electrons drifting with the itive 
ions. A Faraday cup collector with a magnetic filter in t is 
shown to measure the correct ion component as compared to other 
charge collector configurations. 


53387 Electron temperature and Zsub(eff) measurements in 
hot plasma of TFR by soft-X-ray analysis. Nucl. Fusion; 17: No. ' 
213-221(1977). 

A hot plasma can be analysed by means of soft-X-ray fluxes 
using various absorbers. In the first part of the paper, the method of 
calculation of the flux as a function of Tsub(e), Zsub(eff), nsub(e) 
and their profiles is given. The problem of relativistic corrections in 
the evaluation of the Gaunt factor is also considered. As an example, 
in a 200-kA discharge in TFR, the measured fluxes are com; to 
those calculated for a Maxwellian electron distribution i 
From this comparison, the electron temperature is determined and 
information on the impurity content in the plasma is obtained, in 
agreement with other independent measurements. 


the 
(T.T.F.2). Alladio, F.; Martone, M. (Comitato Nazionale per 
l'Energia Nucleare, Frascati (Italy). Lab. Gas Ionizzati). Phys. Lett., 
A; 60: No. 1, 39-41(24 Jan 1977). 

Measurements of Thomson scattering in a Tokamak with a 
component of the scattering vector k along the current direction, 
give scattered spectra with a red or a blue shift according to the 
direction of the current. Assuming a displaced Maxwellian electron 
distribution function it has been possible to determine the local 
electron drift velocity and hence the local current density. An 
increase in time of current density on axis, followed by a sudden 
decrease has been observed: this is probably due to the relaxation 
following a thermal instability. 


53389 Particle diagnosis of a fusion plasma. Elevant, T. (Kung- 
liga Tekniska Hoegskolan, Stockholm ‘‘weme Nucl. Instrum. 
Methods; 141: No. 3, 603-606(15 Mar 197 

A plasma diagnostic technique, correlation detection of 
thermonuclear neutrons and the associa’ icles, is outlined in 
this paper. The aim is to determine the spatial extent of the fusion 
reaction region. The method allows a spatial resolution of less than 
25 mm by using a time-of-flight technique with a resolution of a few 
nanoseconds. 


53390 Plasmas revealed. Fawcett, B.C. (UKAEA Research 
Group, Abingdon. Culham Lab.). Phys. Bull. (London); 28: No. 4, 
ae < 1977). 

Following a brief discussion of the properties of plasmas, 
plasma diagnostic methods based on spectroscopy of highly Fonized 
atoms are considered. Electron temperature and density measure- 
ments of plasmas, which range in density from 10° to 107 cm 
measurement of the intensities of the spectral lines or by continuum 
methods, are discussed. Atomic data needed for the analysis of 

lasmas and methods of obtaining these experimentally using beam 
foil spectroscopy are considered. Such spectroscopic diagnostic 
coaheliens ues can often be applied when methods such as laser scatter- 
ing ‘ad plasma refractive index diagnostics are impractical. 


PLASMA KINETICS - GENERAL 


53391 (AD-A—037245) Design and construction of a dense 
plasma focus device. Final report (part 1). Willenborg, D.L.; Hen- 
dricks, C.D. (Illinois Univ., Urbana (USA). Char; Particle Re- 
search Lab.). Oct 1976. 96p. (CPRL—2-76; UILU-ENG—76-2557). 
NTIS, PC A05/MF AO1. 

See also Part 2, AD-A037 354. 

This paper deals with the design of a dense plasma focus 
device as an engin project. Essentially this approach can be 
summarized as follows: Fisst, an introduction dealin, ing with a — 
discussion of plasma devices focusing on the role of a dense plasma 
focus device as a useful tool in future research; second, an explana- 
tion of the operation of the dense plasma focus; third, a general 
design discussion of the dense plasma focus device; fourth, specifica- 





5550 ENERGY RESEARCH ABSTRACTS 


tion of a realizable system; and finally, a discussion of the problems 
encountered in constructing this design and observations concerning 
the effectiveness of this dense plasma focus design. (Author) 


53392 (AD-A—037354) X-ray emission from the interaction of a 
macroscopic particle with a dense focus. Final report. Yeung, 
K.F.; Hendricks, C.D. (Illinois Univ., Urbana (USA). Charged Parti- 
cle Research Lab.). Oct 1976. 147p. (CPRL—1-76; UILU-ENG— 
76-2556). NTIS, PC A07/MF AO1. 

Recently the interest in dense plasma focus has greatly in- 
creased because of the possibility of developing the device into an 
intense, pulsed radiation source of X-rays and neutrons for test 
purposes. Various experimenters have tried to scale up their radi- 
ation intensities by using large capacitor banks. Yet experimental 
results show that besides the engineering problems associated with 
the machine as the bank voltage or capacitance goes up, the intensity 
cannot be scaled up indefinitely by increasing the energy. This 
work proposed a new, alternative way to enhance the X-ray radi- 
ation by using a macroscopic particle to interact with a plasma focus. 
A theoretical study was carried out to predict the relative amount of 
X-ray increase when a macroscopic particle was placed in the focus 
region. Two assumptions were made in this study: the icle 
essentially had the same physical dimensions throughout the lifetime 
of the focus because of enormous hydrodynamic pressure compress- 
ing any ablated neutral cloud onto the particle; and the electrons 
were thermalized to assume a Maxwellian distribution. Most of the 
X-ray radiation from a focus was due to the electron bombardment 
of the anode surface and was accounted for by the thick-target 
Bremsstrahlung theory. According to this theory, the X-ray emission 
was proportional to the first power of the atomic number, Z, of the 
target material, but not to the square of Z as in the thermal 
Bremsstrahlung case. 


53393 Some properties of an electron gas in a quantizing magnet- 
ic field. Das, A.K. (Geneva Univ. (Switzerland). Inst. de Physique 
Theorique). Physica, A; 85: No. 3, 575-588(1976). 

e electron gas neutralized by a rigid positive background 
and in a quantizing magnetic field, is studied in a ‘quasi-classical’ 
model previously proposed by the author and collaborators. The 
plasma oscillation of the electron gas shows an acoustic-type disper- 
sion for small wave vector. The potential behind an ion moving 
along the direction of the magnetic field is calculated and is found to 
have a sinusoidal behavior. Some consequences of this potential are 
pointed out. The energy loss by a moving charge in the electron gas 
is shown to exhibit some interesting properties. Other quantities such 
as light scattering and magneto-acoustic oscillations are also dis- 
cussed. A derivation is given for a ‘quasi-classical’ linear response in 
the finite relaxation time approximation. 


53394 Method for obtaining the true energy distribution function 
in a gas plasma. Amemiya, H. (Institute of Physical and Chemical 
Research, Wako, Saitama (Japan)). Jpn. J. Appl. Phys.; 15: No. 9, 
1767-1771(Sep 1976). 

A method for correcting an energy distribution curve mea- 
sured by means of the probe —_ in a gas plasma is developed 
by using Fourier transformation. Effects of the finite amplitude of 
the superposed signal, the scanning speed and the amplifier charac- 
teristics are considered in the calculation. The form of the transfer 
function that combines the measured signal and the true second 
derivative of the probe characteristics is demonstrated for arbitrary 
values of the above parameters. The method is also useful for a rapid 
—— of the energy distribution function by a rocket-borne 
Pp . 


53395 Synchrotron emission from tokamak plasmas. Boyd, D.A.; 

Celata, C.M.; Davidson, R.C.; Liu, C.S.; Mok, Y.C.; Rutgers, W.R.; 

Stauffer, F.J.; Trivelpiece, A.W. (Maryland Univ., College Park 

(USA). Dept. of Physics and Astronomy). pp 399-407 of In Plasma 
hysics and controlled nuclear fusion research 1976. Vol. I. Vienna; 
AEA (1977). 

From 6. international conference on plasma physics and con- 
owe fusion research; Berchtesgaden, Germany, F.R (6 - 13 

t ' 

This paper presents results of experimental and theoretical 
studies of the emission of synchrotron radiation from tokamak plas- 
mas. In icular, experimental results obtained on ATC, Alcator, 
and PLT are presented, and compared with predictions based on 
simple tok plasma models and the Schott-Trubnikov formula 
for emission by electrons in a magnetic field. Also presented are 
theoretical studies of the non-linear evolution of runaway electrons 
and the associated time-dependent synchrotron emission. 


53396 Resistivity of a structureless hydrogen plasma due to weak 
electron-ion interaction. Leung, W.B.; March, N.H. (Imperial Coll. of 
Science and Technology, London (UK). Dept. of Physics). Plasma 
Phys.; 19: No. 3, 277-281(Mar 1977). 

Numerical results are presented for the electrical conductivity 
of a structureless hydrogen im for weak electron-ion interaction. 
There is good agreement with measured conductivity in a fully 
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ionized plasma at temperatures approximately 20,000 K from which 
it is concluded that the electron-ion mechanism is the dominant one 
limiting the conductivity under these conditions. As a by-product of 
the calculation, the numerical differences between the conventional 
conductivity formula and the resistivity formula based on the total 
force-force correlation function are shown to be small in the present 
application. 


PLASMA KINETICS - EXPERIMENTAL 


53397 (ERDA—77-68) Experimental plasma research project 
summaries. (Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Magnetic Fusion Energy). Oct 
1976. 134p. Dep. NTIS, PC A07/MF AOl1. 

is report contains detailed information on all of the activi- 
ties supported by the Experimental Plasma Research Branch of 
DMFE. This information is provided in individual project summar- 
ies which contain the following: purpose of the project, funding 
level, the approach being used, past progress, future plans, miles- 
tones and a list of graduate students working on the project. The 
individual project summaries were prepared by the Branch and then 
sent to the principal investigators for comments and corrections. The 
objectives and milestones listed for each project thus have been 
established through mutual a ent between the principal investi- 
gator and the Branch. In this report the project summaries are 
arranged according to five research my some Plasma Properties, 
Plasma Production and Heating; Plasma Measurements and [nstru- 
mentation; Atomic, Molecular and Nuclear Physics; and Explora- 
tory Concepts. A new category, Advanced Superconducting Materi- 
als, is planned to be started during FY 1977. In addition to informa- 
tion on individual projects, statements of Branch objectives, recent 
progress and budget summaries are also provided. 


53398 Measurement of the anisotropy of electron distribution 
function of a magnetized plasma. Aikawa, H. (Nagoya Univ. (Japan). 
Inst. of Plasma Physics). Nippon Seirigaku Zasshi; 40: No. 6, 1741- 
1749(Jun 1976). 

Anisotropy of electron temperature in a magnetized plasma is 
studied with the use of a cylindrical Langmuir probe, whose avail- 
ability is investigated theoretically, and computer simulation is per- 
formed in comparison with the experimental results. It is found that 
the perpendic electron temperature is possible to be measured by 
an ordinary cylindrical probe placed parallel to the magnetic field, 
while the parallel temperature by a plane probe placed perpendicular 
to the field. The theoretical treatments are based on the assumptions 
that the motion of electrons across the field is collision-dominated 
and the sheath width is much thinner than the probe radius. The 
experimental errors are found to be within 10% by estimating the 
various Causes. 


53399 Observation of drift motion of a collisional in cross 
fields. Hussain, A.; Kuroda, T.; Horikoshi, G. (Nagoya Univ. 
Capen). Inst. of Plasma Physics). Nippon Seirigaku Zasshi; 40: No. 6, 
1750-1756(Jun 1976). 

The drift velocity of particles in a plasma cylinder immersed 
in an axial magnetic field and a radial electric field was investigated 
using a test-wave technique, and plasma parameter measurements 
were made using a Langmuir probe. The drift velocity is determined 
directly by the test wave method, and at the same time, calculated 
from the information concerning the electric and magnetic fields, 
taking into account the effects of a cylindrical geometry and a finite 
Larmor radius. From the discrepancy between these two drift ve- 
locities, the collision term for a cylindrical geometry can be deter- 
mined as a function of B. Finally, after ing some corrections in E 
sub(y), the value of the cross section for collision between ions and 
neutrals is obtained, which is smaller than the current values in the 
literature. After some discussion, it is found that a simple estimation 
of the slowing-down cross section is in good agreement with the 
experiment. 


stable equilibrium conditions in the small-aspect- 
ratio Erasmus tokamak. Bhatnagar, V.P.; Bosia, G.; Messiaen, A.M.; 
Paithankar, A.S.; Piret, C.; Vandenplas, P.E.M.; Weynants, R.R. 
(Ecole Royale Militaire, Brussels (Belgium). Lab. de Physique des 
Plasmas). pp v.1 p.359-368 of In Plasma physics and controlled 
nuclear fusion research 1976. Vienna; IAEA (1977). 
From 6. international conference on plasma physics and con- 
oti fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Experimental evidence is presented for the first time showing 
that stable tokamak discharges can be achieved with an aspect ratio 
lower than 2.5 and a safety factor at the edge equal to 4. These 
results have been obtained in the Erasmus tokamak characterized by 
a vessel volume (0.8 m*), a low toroidal field 
¢ <=4kG) and low collisionality (<=1). Results on the 
eedback stabilization SOe en oe ee ae 
See eae ity by pulsed gas injection are also 
presented. 
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53401 Shock tube study of radiative energy loss from an argon 
plasma. Logan, P.F.; Stalker, R.J.; McIntosh, M.K. (Australian Na- 
tional Univ., Canberra. General Studies Dept. of Physics). J. Phys., D 
(London); 10: No. 3, 323-337(21 Feb 1977). 

The radiative energy loss from an argon plasma in a shock 
tube has been investigated, with emphasis on the role of reabsorp- 
tion. Electron densities reached values of 1.5 x 10” electrons m™* 
behind the primary shock, and 2.5 x 10*° electrons m~* after shock 
reflection. For the primary shock, emissivity effects outweighed 
reabsorption, whereas the axial gradients of gas properties caused by 
radiative cooling, which were observed by other investigators in 
experiments at lower electron densities, increased in these experi- 
ments. However, for the reflected shock region, the relative influ- 
ence of reabsorption increased sufficiently to reduce the cooling rate 
due to radiation. A simplified model for the radiation field, proposed 
by Horn (PhD Thesis. Stanford Univ. USA (1966)), coupled with 
known radiative properties of argon, provided an adequate explana- 
tion of the results. 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 53244 


53402 (AD-A—036916) Marginal stability analysis: a simpler 
approach to anomalous transport in plasmas. Memorandum report. 
Boris, J.P.; Manheimer, W. (Naval Research Lab., Washington, D.C. 
(USA)). Feb 1977. 20p. (NRL-MR—3445). NTIS, PC A02/MF AO1. 

It is shown that an unstable plasma evolves toward a margin- 
ally stable state. From the knowledge that the plasma is marginally 
stable, one can calculate profiles, transport coefficients and turbu- 
lence levels quite accurately. 


53403 (AED-Conf—76-506-009) Relaxation of toroidal dis- 
charges. Jukes, J.D. (UKAEA Research Group, Abingdon. Culham 
Lab.). 1976. 10p. ((AEA-CN—35/E5; CONF-761012—78). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, German, Federal 
Republic of (F.R. Germany) (6 Oct 1976). 

3 figs.; 9 refs. 

A generalized energy principle is derived based on the invar- 
iance of a volume integral K, rather than perfect plasma conductiv- 
ity, and to include finite plasma pressure. It is found that the 
on ged (‘special’) equilibria are a subset of those allowed in ideal 

HD. Moreover, finite pressure severely restricts the possibility of 
symmetric configurations. Thus axisymmetric, toroidal discharges, 
such as tokamaks and pinches with weak but finite pressure, are 
shown not to exist within the special equilibria. An integral function 
is derived to —_— the further study by variational methods of the 
stability of the special equilibria to perturbations which are K 
invariant. A physical mechanism is proposed in outline for self- 
generated field reversal in pinches. Initially a kink instability of a 
strongly pinched column generates a helical deformation. Tearing of 
the flux surfaces due to plasma resistivity permits independent flux 
tubes to arise, each with its own enclosed magnetic axis and longitu- 
dinal current I. A transvers elongation of a flux tube can occur 
driven by the release of mhd energy. This amplifies I which is 
aligned approximately along the helix corresponding to the original 
undeformed field lines. The me gay field induced by I tends to 
reverse the direction of the axial field in the outer regions beyond 
the helix, although non-uniformly. Finally, the flux surfaces rejoin 
into a more symmetric configuration of lower energy by a process 
which appears as a time-reversed tearing mode of instability accom- 
panied by a reduction in the number of magnetic axes. 


53404 (COO—2387-84) Stability of BGK equilibria. Symon, 
K.R.; Schwarzmeier, J.L. (Los Alamos Scientific Lab., N.Mex. 
(USA); Wisconsin Univ., Madison (USA). Dept. of Physics). [nd]. 
Contract EY-76-S-02-2387. 6p. Dep. NTIS, PC A02/MF AOl. 

An analysis of the stability of a BGK equilibrium solution of 
the Vlasov equation is presented as an illustration of a general 
method of analysis of inhomogeneous equilibria which is particularly 
suited to numerical computations. Comparisons are made between 
the results of the analysis and numerical simulations. 


(COO—2735-2) Studies of tokamak fusion reactor dynam- 
ics. Final report, June 1, 1975—January 31, 1977. Mills, R.G.; 
Gralnick, S.L. (Princeton Univ., N.J. (USA). Plasma Physics Lab.). 
oy Contract EY-76-S-02-2735. 79p. Dep. NTIS, PC A05/MF 
AOl. 


The purpose of this research was to investigate the time 
dependent 2 ma snl associated with the inherently pulsed nature 
of the tokamak fusion reactor. A multi-node point kinetics computer 
code was developed in which the plasma is viewed as a set of 
conductors inductively coupled to one another and to a system of 
poloidal field coils. This code incorporates aspects of both the 
plasma equilibrium problem as well as the plasma diffusion problem. 
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A detailed introduction to the subject of Tokamak Reactor Dynam- 
ics is given. (MOW) 

53406 (IPP—2/232) Kinetic description of the neutral sheath. 
Rehker, S. (Max-Planck-Institut fuer Plasmaphysik, Garching/ 
Muenchen (Germany, F.R.)). Aug 1976. 39p. (In German). Dep. 
NTIS (US Sales Only), PC A03/MF AOl1. 

14 figs.; 17 refs. 

The interaction between plasma and wall is a topic of con- 
tinuous interest. The cold neutral particles coming from the wall 
have a great influence on the energy balance of the plasma. Also the 
fast neutral atoms created by charge exchange on lasma repre- 
sent the ion energy distribution. In contrast to our earlier work the 
kinetic description of the neutral sheath has now been extended to 
inhomogeneous plasma parameters and cylindrical coordinates. The 
calculation of the neutral sheath start from the Boltzmann equation 
and an integral equation for the neutral density is derived. These 
calculations are done in plane and cylindrical coordinates and the 
integral equation is solved numerically. In addition to the neutral 
density the distribution-function is calculated. The relationship be- 
tween these functions which are measured in plasma experiments 
and plasma density and temperature is examined. The approximate 
solution shows that the usual procedure for obtaining the ion tem- 
perature (from a plot of the logarithm of the distribution function, 
versus energy) is valid only if the neutral density is constant. In 
larger experiments where the neutral sheath is small the ion tempera- 
ture should be obtained from a plot of the flux function of outgoing 
neutrals versus energy. 


53407 (IPP—III/28) Energy distribution of fast atoms 

from Tokamak plasmas. Mayer, H.M. (Max-Planck-Institut fuer Plas- 
maphysik, Garching/Muenchen (Germany, F.R.)). Aug 1976. 25p. 
Dep. NTIS (US Sales Only), PC A02/MF AO1. 

4 figs.; 4 tabs.; 7 refs. 

Assuming rotational symmetry and a local Maxwellian (and 
thereby neglecting particle drifts) energy spectra have been calculat- 
ed for 1) asymptotic conditions E/T>) << 1, E/To << 1 (To = 
peak ion temperature) 2) model profiles for plasma density and 
temperature as well as neutral atom concentration. For plasmas 
extending several mean free paths in radius an energy is estimated 
around which To may be preferably obtained as the inverse logarith- 
mic derivative of the flux spectrum. The results indicate that collec- 
tion of a significant number of egg in the Maxwellian tail (E 
approximately < 8 To) should allow a fairly accurate determination 
of To even if the hot region is separated from the outside by many 
mean free paths. 


53408 (IPPJ—239) Numerical simulation of diffuse linear pinch. 
Hirano, Y.; Kawakami, I. (Nagoya Univ. (Japan). Inst. of Plasma 
Physics). Feb 1976. 42p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


A fully ionized plasma is considered. This plasma is assumed 
to be cylindrically-symmetric. The plasma is treated in hydromagne- 
tic approximation, including electric and thermal conductivities and 
equipartition time. te temperatures are assi; to the elec- 
trons and ions. External circuits for Isub(theta) Isub(Z) currents 
are taken into account in order to obtain the magnetic field at the 
boundary. The explicit difference scheme is used for solving numeri- 
cally the system of six partial differential equations. Results of the 
computation are in good agreement with experimental results of 
ETL-TPE-1. Comparison between the computation and snow plow 
model shows a good agreement in the B and initial density depen- 
dences of the ion temperature. Effects of the positive bias field are 
investigated numerically for theta pinch. It is found that the itive 
bias field suppresses the density concentration and reduces 8 of the 

lasma, and the ion temperature at the center has a peak about the 
bias field = 0.8 KG. 


53409 (JAERI-M—6734) Numerical code SPHEX for free 
boundary MHD equilibrium with legendre method. Seki, S.; 
Maeda, H.; Kitsunezaki, A.; Saito, R. (Japan Atomic Energy Re- 
search Inst., Tokyo). Oct 1976. 48p. (In Japanese). Dep. N TIS (US 
Sales Only), PC A03/MF AO1. 

A calculation method and its numerical code to solve the 
free-boundary problem of the toroidal MHD equilibrium are present- 
ed. The poloidal magnetic flux function psi is expressed with the 
orthogonal series of the first-order associated Legendre function in 
the spherical coordinates. This code is useful for the study of the 
MHD equilibrium in a shell-less tokamak with noncircular cross 
section. 


53410 (LAPS—8B) Kinetic description of ponderomotive effects 
in a plasma. Aamodt, R.E.; Vella, M.C. (Science Applications, Inc., 
Boulder, Colo. (USA). Lab. for Applied Plasma Studies; United 
Technologies Research Center, East ford, Conn. (USA)). Apr 
1977. Contract EY-76-C-03-1018;EY-76-C-02-2277. 10p. (SAI—77- 
551-LJ). . NTIS, PC A02/MF AOl. 
The kinetic treatment of the 


tive force concept is 
found from nonresonant quasilinear 


ry for waves with spatially 
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dependent amplitude. In general, the ponderomotive effect appears 
as a velocity a diffusion term, not as just a force. For an 
a plasma, the quasilinear equations are solved directly, 
and the correct density modification exhibited explicitly. Examples 
are considered for both a homogeneous .and an inhomogeneous 
magnetic field, and aspects of rf end plugging are discussed. 


53411 (ORNL/TM—S5974) Possible effects of drift wave turbu- 
lence and 


on magnetic structure plasma transport in tokamaks. Callen, 
J.D. (Oak a National Lab., Tenn. (USA)). Jul 1977. Contract 
W-7405-ENG-26. 29p. Dep. NTIS, PC A03/MF AO1. 

A new mechanism is proposed by which low level, drift wave 
type fluctuations, such as those observed in the ATC and TFR 
experiments, can cause anomalous radial electron heat transport in 
tol . The model is based on the fact that since transport 
processes parallel to the magnetic field are many orders of magni- 
tude more rapid than perpendicular ones, very small helically reso- 
nant magnetic urbations that cause field lines to move radially 
allow the parallel transport process to contribute to radial electron 
heat transport. It is hypothesized that the small magnetic perturba- 
tions accompanying drift waves at any nonzero plasma 8 are large 
enough to produce significant effects in present tokamak experi- 
ments. The helical magnetic component of drift waves produces 
magnetic island structures whose spatial widths can easily exceed the 
ion gyroradius. In a drift wave oscillation period, electrons circum- 
navigate a magnetic island, whereas the slower moving ions see only 
a tilt of the magnetic field lines. Thus, electrons try to diffuse 
radially more rapidly than ions; however, a radialpotential builds up 
on a very short time scale to confine the electrons electrostatically 
and thereby keep the particle diffusion ambipolar. Nonetheless, this 
parallel electron diffusion process does cause net radial electron heat 
conduction through an ensemble of closely packed island structures. 
The heat conduction coefficient is estimated. Other effects that these 
magnetic flutters may have on plasma transport and runaway elec- 
tron processes are also discussed. 


53412 (U-OF-IOWA—77-17) Elementary derivation of the ki- 
netic equation for the two-dimensional guiding center plasma. Mond, 
M.; Knorr, G. (Iowa Univ., lowa City (USA). Dept. of Physics and 
Astronomy). Apr 1977. Contract EY-76-S-02-2059. 34p. Dep. NTIS, 
PC A03/MF AOl. 

A kinetic equation for a two dimensional inviscid hydrodyna- 
mic fluid is derived in two ways. First the equations of motion for 
the modes of the fluid are interpreted as stochastic equations resem- 
bling the Langevin equation. To lowest order a Fokker-Planck 
equation can be derived which is the kinetic equation for one mode. 
Second, a suitable interaction scheme is applied to the Hopf equation 
which results in the same kinetic equation. A parameter describing 
the time scale is arbitrary and cannot be determined by the applied 
methods alone. It is shown that the kinetic equation satisfies the 
conservation requirements and relaxes to an equilibrium which is a 
rigorous solution of the Hopf equation. 


53413 (UCRL—79275) Numerical solution of the Fokker— 
Planck equations for a multi-species plasma. Killeen, J.; Mirin, A.A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 11 
Mar 1977. Contract W-7405-ENG-48. 26p. (CONF-770329—1). Dep. 
NTIS, PC A03/MF AO1. 

From College in theoretical and computational plasma phys- 
ics; Trieste, Italy (22 Mar 1977). 

Two numerical models used for studying collisional multispe- 
cies plasmas are described. The mathematical model is the Boltz- 
mann kinetic equation with Fokker-Planck collision terms. A one- 
dimensional code and a two-dimensional code, used for the solution 
of the time-dependent Fokker-Planck equations for ion and electron 
distribution functions in velocity space, are described. The required 
equations and boundary conditions are derived and numerical tech- 
niques for their solution are given. 


53414 Computer simulation of ion beam extraction from a free 
ore Tee dan ¥ tn ay st Mori, M.; — N,; > 2 
okyo Univ. (Japan). Faculty of Engineering). Jpn. J. Appl. : 
15: No. 7, 1343-1347(Jul 1976). a site ¥y 
A method of computer simulation of an ion beam emitted 

from a free boundary plasma surface is described for the case of a 
three-electrode ion extractor. The geometry of the beam and extrac- 
tor here treated is two dimensional. The case of an asymmetric 
extractor is simulated and it is shown that the beam is deflected 
when the saturated ion current density, which can be extracted from 
the plasma, is nonuniform over the plasma surface and/or the 
electrodes of the extractor are mutually displaced. Results of the 
simulation are available for the optimal design of the beam extractor. 


53415 Advance from 2D electrostatic to 3D par- 
ticle simulation. Buneman, O. (Stanford Univ., Calif. (USA). Inst. for 
oO Research). Comput. Phys. Commun.; 12: No. 1, 21-31(Sep 


From 2. European conference on comgetetonss physics; 


Garching/Muenchen, Germany, F.R. (27 Apr 1976). 


ERA VOL. 2, NO. 21 


The evolution of a 3D, E-M code from earlier less ambitious 
codes (and their critical analyses) is presented. The code simulates 
the interaction of some 10° superparticles with over 10° ‘superpho- 
tons’ (field modes in k-space). Particle shaping is done in k-space, 
isotropically. Interpolation of the fields and their excitation is done 
with optimally fitted quadratic splines, using a 64° grid. The field 
modes are updated with no dispersion error, the particles by a time- 
centered (optionally relativistic) algorithm. Data management con- 
flicts, arising from the global nature of the field information versus 
the localization of particle processing, are resolved by means of the 
partial random accessibility of external storage. Results of trial runs 
with a uniform magnetised plasma show the simultaneous presence 
of such widely differing phenomena as Alfven waves, Whistlers, 
Landau damping, trapping by electrostatic waves, etc., in the com- 
puter model. 


53416 Properties of collision in the plasma composed of the 
finite-sized of 2-species. Abe, H.; Naitou, H.; Itatani, R. 
(Kyoto Univ. (Japan). Faculty of Engineering). Nippon Seirigaku 
Zasshi; 41: No. 4, 1364-1369(Oct 1976). pl ‘ 

Difference of the collisional effects of the finite-sized particles 
(clouds) between the single-species plasma and the two-species 
plasma is studied by invoking the Balescu-Lenard kinetic equation 
and transforming it to a form near the Landau equation. In order to 
describe velocity-dependent collisional effects on a test cloud, we 
express them in terms of a quantity which is reduced to the Coulomb 
logarithm in the case of the usual point-particle plasma, and compare 
them with those of the electron cloud plasma. The calculation for 
the cloud with the radius equal to or larger than the Debye 
length.shows the following properties different from those of the 
electron cloud plasma: (1) the shielding effect of ion on the fluctuat- 
ing electric field reduces the collisional effect for the test cloud with 
the velocity smaller than the ion thermal velocity and (2) the 
emission of the ion sound wave remarkably increases the collisional 
effect for the test cloud with the ion sound wave velocity in the 
moderately nonisothermal plasma. 


53417 Influence of hall effect on the dynamics of a non-cylindri- 
cal Z-pinch. Vikhrev, V.V.; Gureev, K.G. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). Nucl. Fusion; 17: No. 2, 291-295(1977). 

paper studies the Hall effect in a ischarge plasma 
and its influence on the discharge dynamics. A qualitative analysis is 
made of the importance of the Hall effect in a non-cylindrical Z- 
pinch. It is shown that long before the instant of collapse of the 
plasma on the —- axis, its electron component is strongly 
magnetized, and the Hall electric fields predominate over the Ohmic 
fields. The authors present the main results of a two-dimensional 
calculation in which the boundary conditions are used as a means of 
taking the Hall effect into account. The discharge dynamics obtained 
in the calculation are similar to the actual dynamics found for one of 
the non-cylindrical Z-pinch regimes. 


53418 Numerical simulation of MHD processes in tokamaks. 
Danilov, A.F.; Kostomarov, D.P.; Popov, A.M. (Moskovskii Gosu- 
darstvennyj Univ. (USSR)); Dnestrovskij, Yu.N. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). pp 591-603 of In Plasma physics and controlled 
nuclear fusion research 1976. Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
iO. nuclear fusion research; Berchtesgaden, Germany, F.R (6 Oct 

The motion of plasma in tokamaks is studied by numerical 
solution of two-(2D) and three-dimensional (3D) systems of MHD 
equations. The 2D model is based on the simplified Kadomtsev- 
Pogutse system of equations, which describes kink motions of incom- 
pressible plasma with finite conductivity in a strong longitudinal 
magnetic field. For the m=1 kink mode the dynamics of internal 
disruption is considered, for the mode m=2, the pe a and 
evolution of magnetic islands is studied. The 3D model uses the full 
system of MHD equations which includes effects of compressibility. 
The motion of individual modes in cylindrical and toroidal plasma 
has been studied. Some preliminary results on the interaction of 
different kink modes have been obtained. 


53419 High-pressure flux-conserving tokamak equilibria. Dory, 
R.A.; Peng, Y.K.M. (Oak Ridge National Lab., Tenn. (USA)). Nucl. 
Fusion; 17: No. 1, 21-31(1977). 

ohydrodynamic (MHD) tokamak equilibria are found 
with values of 8 up to 20% and realistic MHD safety factor values 
(e.g. q(axis)=1 and q(edge)=4.8) for tokamaks with aspect ratio 
A=4 and D-shaped cross-section. If such equilibria can be attained 
experimentally, they will be very attractive for decreasing the pro- 
jected costs of tokamak power reactors. In the flux-conserving 
tokamak (FCT) model, where rapid heating is applied to an already 
relatively hot plasma, these high-8 equilibria are achievable. The 
quasi-static evolution of FCT equilibria as 8 increases is studied. An 
ee is found in the pressure profile with wsub(p) at 
the half-height: for high B, the values of wsub(p) lie between 0.40 
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and 0.55 times the minor plasma diameter. Within this window, 
lasma current and poloidal 8 increase with 8. For fixed plasma 
undary, significant poloidal surface currents are induced, but these 
can be eliminated by small increases in the plasma minor radius, the 
pressure profile width, or the vacuum toroidal field. 


Method of computing the electrical conductivity of a par- 
tially ionized gas. Chen, R.L.W. (Emory Univ., Atlanta, Ga. (USA). 
Dept. of Physics). Plasma Phys.; 19: No. 2, 183-186(Feb 1977). 

_ Earlier investigations on certain variational properties of the 

equation of transport led to a possible method for constructing 
simple rules for the computation of transport coefficients in a partial- 
ly ionized gas. This note reports a successful application of this 
method. 
53421 Comparison of MHD and guiding center plasma models. 
Choe, J.; Tataronis, J.A.; Grossmann, W. (New York Univ., N.Y. 
(USA). Courant Inst. of Mathematical Sciences). Plasma Phys.; 19: 
No. 2, 117-133(Feb 1977). 

Computations are presented which allow a comparison of the 
magnetohydrodynamic (MHD) and guiding center plasma (GCP) 
models of infinite homogeneous and straight cylindrically symmetric 
inhomogeneous plasma configurations. ifically, calculations of 
wave propagation characteristics, instability growth rates and reso- 
nant absorption of r.f. Alfven wave energy are presented for both 
low and high-8 plasmas. Results show that similar low-8, long 
wavelength behaviour is obtained in the MHD and GCP models. 
However, quantitatively different results are found for high-8 and 
short wavelength conditions. 


53422 Collisional plasma model. A velocity orthogonal-function 
representation for the distribution function of a collisional 

Meier, H.K.; Rij, W.I. Van; Beasley, C.O. Jr. (Oak Ridge National 
Lab., Tenn. (USA)); McCune, J.E. Plasma Phys.; 19: No. 2, 151- 
166(Feb 1977). 

A velocity-space orthogonal-function representation has been 
developed for the distribution function of a collisional plasma. The 
choice of functions is determined by several criteria: (1) the func- 
tions must provide an accurate representation of the Coulomb colli- 
sion operator; (2) the representation must be efficient in that physical 
plasmas be represented by as few terms as ible in order to 
minimize both computer time and storage requirements; and (3) the 
collision and Vlasov operators must lead to simple expressions which 
can be rapidly and easily calculated. The collision operator in the 
representation used here is developed both for the non-linear (gener- 
al distribution functions) and approximately linear (approximately 
Maxwellian distribution functions) cases. Some numerical results are 
discussed. Expressions for macroscopic observables in terms of the 
expansion amplitudes are also given. 


53423 Nodal expansion in a real matter plasma. Deutsch, C. 
(Massachusetts Inst. of Tech., Cambridge (USA). Research Lab. of 
Electronics). Phys. Lett., A; 60: No. 4, 317-318(7 Mar 1977). 

The Mayer-Salpeter nodal expansion is extended to two- 
components high-temperature plasmas. 


53424 Observations of q hanical interference effects 
in the wings of electron-impact-broadened lines of ionized emitters. 
Baker, E.A.M.; Burgess, D.D. (Imperial Coll. of Science and Tech- 
nology, London (UK). —— of Physics). J. Phys., B (London); 10: 
No. 5, L177-L181(1 Apr 1977). 
Observations are reported of asymmetric non-Lorentzian 
wings of impact-broadened lines of ionized emitters in a high-density 
lasma. The only explanation appears to be a quantum-mechanical 
interference effect. The effect may be of consequence in opacity 
calculations in dense plasmas. 





PLASMA PRODUCTION 
REFER ALSO TO CITATION(S) 53346 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 53547 


53425 (AD-A—037553) Stability of trapped electron modes in 
tokamaks with 


cross section. Interim Ott, E.; Chu, 

K.R.; Manheimer, W.M. (Naval Research Lab., Washington, D.C. 

(USA)). Feb 1977. 9p. (NRL-MR—3459). NTIS, PC A02/MF A01. 

The trapped electron mode can be substantially stabilized on 

flux surfaces which are sufficiently vertically elongated (especially in 
high temperature regimes). (Author) 


53426 (AED-Conf—76-506-010) Internal disruptions and current 
ruptures in the T.F.R. (CEA Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Dept. de Physique du Plasma et de la 
Fusion Controlee). 1976. 13p. (In French). (IAEA-CN—35/A8; 
CONF-761012—77). Dep. S (US Sales Only), PC A02/MF AO1. 
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From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, , Federal 
Republic of (F.R. Germany) (6 Oct 1976). 

5 figs.; 10 refs. 

Experimental results are given 1) for internal disruptions, 
flattening the temperature profile by relaxation modes from the 
central zone to the surface q = 1, 2) for brute ruptures of the 
discharge current as they occur in particular if one tries to get —— 
densities. These ruptures are characterized by a flattening of the 
temperature-profile and the current-density as well as an increase in 
amplitude of the m = 2 mode. Various mechanisms to explain the 
internal disruptions are discussed, especially a transitory ergodisation 
of the flux-lines propagating on the resonant magnetic surface from 
one side to the other. 


53427 (AED-Conf—76-506-033) Internal (m=1, 

(m=2, n=1) resistive modes in the toroidal Tokomak with circular 
cross sections. Bussac, M.N.; Pellat, R.; Edery, D.; Soule, J.L. (Ecole 
Polytechnique, 91 - Palaiseau (France)). 1976. 6p. (IAEA-CN—35/ 
B3; CONF-761012—76). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 


From 6. international conference on plasma } eam and con- 
trolled nuclear fusion research; Berchtesgaden, rman, Federal 
Republic of (F.R. Germany) (6 Oct 1976). 

2 figs.; 10 refs. 

A linear analysis is presented of the toroidal coupling between 
the internal resistive modes (m=1, n=1) and (m=2, n=1) in the 
Tokomak with circular cross sections. One includes the resistive and 
diamagnetic effects in the singular layers where the safety factor q 
takes respectively the values one and two. By expanding the MHD 
equations in powers of epsilon, the local inverse of the aspect ratio, 
one obtains a system of two coupled equations for the harmonic 
amplitudes. When the shear is finite on q=1, the toroidal coupling is 
negligible. In the opposite limit, one can explain: the experimental 
behaviour of the (m=1, n=1) mode before the internal disruption; 
the simultaneous observation of the modes (m= 1, n= 1) and. 


53428 (CONF-770434—3) Analysis of 

modes in tokamaks by x-ray techniques. Sauthoff, N.R. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). 1977. Contract EY-76-C- 
02-3073. 7p. Dep. NTIS, PC A02/MF AOI. 

From SPIE x-ray imaging symposium; Reston, Virginia, 
United States of America (USA) (20 Apr 1977). 

A brief review of recent studies of fluctuations in x-ray 
emission from tokamak plasmas of controlled thermonuclear fusion 
interest is given. The origin of the x-rays, the nature of the oscilla- 
tions, and measurement and analysis techniques are discussed, with 
emphasis on the work performed on the ST and PLT tokamaks. 
Areas for future research, particularly in the region of reconstruc- 
tion, are stressed. 


53429 (GA-A—14178, pp 5.1-5.56) Plasma theory. Mar 1977. 

In Magnetic fusion energy program. Summary progress 
report, Fusion Division, July 1, 1975—September 30, 1976. 

Significant progress has been achieved at General Atomic.in 
at least six distinct areas of plasma theory during the past year: static, 
ideal, single-fluid MHD equilibrium theory, dynamic MHD studies 
using initial-value techniques, MHD stability theory, transport 
models in one and two dimensions, auxiliary plasma heating theory, 
and trapped-particle instability studies. Each of these thematic areas 
is discussed in some detail. 


53430 (IPPJ—250) Dissipative structure and limit cycle of non- 
linear unstabl collisional drift mode. Hatori, T.; Terashima, Y. 
(Nagoya Univ. (Japan). Inst. of Plasma Physics). Jun 1976. 11p. Dep. 
NTIS (US Sales Only), PC A02/MF A01. 

Based upon the model equations of quasilinear type, the 
nonlinear behaviour of the collisional drift instability is studied from 
a point of view of dissipative structure. It is shown that near 
marginal stability the drift mode is saturated to a nonlinearly stable 
state. As the ion viscosity decreases, bifurcation of nonlinear steady 
state occurs and no stable steady state is possible. The limit cycle 
appears — of stationary solution. Particle transport is also 
estimated. 


53431 (JAERI-M—6508) Frequency characteristics of the hori- 
zontal motion of a JT-60 plasma column. Kambayashi, Y. oe 
Atomic oo Research Inst., Tokyo). Apr 1976. 114p. Dep. 1S 
(US Sales Only), PC A06/MF AOl1. 

After briefing the kinetics model for the horizontal displace- 
ment of a toroidal plasma column in the Tokamak device, frequency 
characteristics of the horizontal motion of a JT-60 plasma column 
are described, especially, influence of the uncertainty of parameters 
on the characteristics. 


53432 (UCID—17486) Alfven-ion-cyclotron instability in mirror 
machines. Watson, D.C.; Pearlstein, L.D.; Lodestro, L.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 24 May 1977. 
Contract W-7405-ENG-48. 66p. Dep. NTIS, PC A04/MF AOl. 
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Electrostatic instabilities occurring in mirror-confined ion ve- 
locity-distributions have been thoroughly investigated. The electro- 
magnetic instability of greatest concern is the Alfven-ion-cyclotron 
(AIC) mode. In this work we investigate both convective and 
absolute growth, both in homogeneous plasma and in finite ma- 
chines, for a variety of ion velocity-distributions. Good agreement is 
found with the results from the icle simulation code "Super- 
layer”. Quasilinear effects are outlined and a rough criterion ‘found 
for the importance of Dupree-type broadening. 


53433 (UCID—17495) Alfven-ion-cyclotron instability in the 
central cell of TMX. Watson, D.C.; Baldwin, D.E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 6 Jun 1977. Contract 
W-7405-ENG-48. 14p. Dep. NTIS, PC A02/MF AO1. 

The central cell of TMX may require hot-ion injection. The 
resulting velocity-space anisotropy together with the length of the 
central homogeneous region raise the possibility of convective AIC 
instability. In this report we demonstrate that the Rosenbluth crite- 
rion of less than a thousand-fold amplitude amplification per pass can 
be satisfied by ion distributions which nevertheless have sufficient 
anisotropy to be confined within the central cell. 


53434 Stimulation of plasma electromagnetic instability with 
transverse-hot electrons. Balmashnov, A.A. (Universitet Druzhby 
Narodov, Moscow (USSR)). Fiz. Plazmy; 1: No. 3, 519-520(May 
1975). (In Russian). 

Published in summary form only. 


53435 Effect of thermal spread of trapped a-particles on cyclo- 
tron instability in Tokamak reactor. Lominadze, D.G.; Mikhailovskii, 
A.B. (AN Gruzinskoj SSR, Tbilisi. Inst. Fiziki; Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). Fiz. Plazmy; 1: No. 3, 520-522(May 1975). (In 
Russian). 

Published in summary form only. 


53436 Effect of linear transformation on absolute parametric 
instability in an inhomogeneous plasma. Davydova, T.A.; Shamrai, 
K.P. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledovanij). ZA. 
Eksp. Teor. Fiz.; 69: No. 5, 1607-1616(Nov 1975). (In Russian). 
pau 17 refs.; for English translation see the journal Sov. Phys. - 

The development of absolute parametric instability in an 
inhomogeneous plasma is investigated in the vicinity of plasma 
resonance on the basis of a fourth-order equation. It is shown that 
along with “violet” Langmuir satellites it should also be possible to 
excite “red” satellites as a result of the plasma becoming more 
“transparent” in the strong pumping field. The effect of the linear 
transformation of the pumping electromagnetic wave on the devel- 
opment of the absolute instability is investigated in the geometric- 
optics approximation. It is shown that the presence of a transformed 
wave considerably enlarges the instability region without apprecia- 
bly altering the logarithmic increment. 


53437 Parametric wave interactions in random media. Anderson, 
D.; Bondeson, A. (Chalmers Tekniska Hoegskola, Goeteborg 
(Sweden). Institutionen foer Elektromagnetisk Faeltteori). Phys. Scr.; 
14: No. 6, 324-328(Dec 1976). 

An investigation is made of parametric wave interaction 
processes in media, where characteristic parameters contain small 
statistically varying deviations from uniformity. Effective growth- 
rates are evaluated for various statistical limits including also the 
case of a slowly varying deterministic inhomogeneity. 


53438 Numerical studies of resistive instabilities. Biskamp, D.; 
Welter, H. (Max-Planck-Institut fuer Plasmaphysik, Garching/ 
Muenchen (Germany, F.R.)). pp v.1 p.579-589 of In Plasma physics 
and controlled nuclear fusion research 1976. Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

Linear and non-linear properties of the m=2 tearing instabil- 
ity are investigated. The growth rate y is obtained for finite values of 
the resistivity eta. It is found tht even for eta approximately 10-% y 
may be substantially smaller than predicted previously. The non- 
linear behaviour is studied for different models of the resistivity. 
Stabilization of island growth occurs for delta etasub(i)/delta psi<0 
(etasub(i) is the resistivity within the islands) as produced, e.g. by the 
thermal conductivity kappasub(perpendicular), while no saturation is 
found for delta etasub(i)/delta psi<0. In addition, the interaction of 
— tearing modes witha weak external resonant field is investi- 
gated. 


53439 Current decay and stability in SPICA. Bobeldijk, C.; 


~ .9ekzema, J.A.; Mimura, M.; Oepts, D.; Oomens, A.A.M. (Stichting 
voor Fundamenteel Onderzoek der Materie, Jutphaas (Netherlands). 
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Instituut voor Plasma-Fysica). pp v.1 p.493-500 of In Plasma physics 
and controlled nuclear fusion research 1976. Vienna; IAEA (1977). 
From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct v= ee : ‘ 
e equilibrium and stability of the toroidal screw pinch has 
been studied in Spica at q-values around 1.5. This regime is of 
interest because theory predicts stability there for rather high values 
of 8. The experimental results show that plasmas with peak B-values 
of 0.2 (Tsub(e)=60 eV; nsub(e)=5x107"/m*) can be contained in 
stable equilibrium during 100 ys. Low-current decay rates indicate a 
well developed force-free field profile in a sufficiently hot dilute 
plasma region outside the main column. In unstable discharges m=2 
modes appear. These discharges are characterized by faster decay 
and larger eccentricity of the plasma column. 


53440 Helical equilibrium and stability experiments in a theta- 
pinch at low compression ratio. Bogen, P.; Hintz, E.; Hoethker, K.; 
Pospieszezyk, A. a Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Plasmaphysik). pp 539-550 of In Plasma 
hysics and controlled nuclear fusion research 1976. Vol. I. Vienna; 
AEA ern. ‘ 
rom 6. international conference on plasma physics and con- 
~~ fusion research; Berchtesgaden, Germany, F.R (6 - 13 
t lo 
Euilibrium and stability of a helical (l=1) thetapinch have 
been studied at low compression ratios in view of the wall stabiliza- 
tion of the m=1 instability. A helically shaped coil of 700 cm length 
and 38 cm diameter is used. To achieve low compression ratios the 
parameters of the pinch (line density approximately 3x10’* cm™', 
electric field at the tube surface 230 Vcm™ ', maximum magnetic field 
2 kG) have been chosen in such a way that shock heating is strong 
and adiabatic compression negligible. Satisfactory results have only 
been obtained if the initial degree of ionization was high. Two cases 
have been investigated in detail: case (1) with linear compression 
ratio b/a approximately 3.5 and initial de; of ionization a ap- 
proximately 50%, case (2) with b/a approximately 2 and a approxi- 
mately 90%. In both cases a high-8 (8 approximately 1, T approxi- 
mately 400 eV) plasma is produced initially, and 8 decays slowly, 
probably partly due to charge-exchange energy losses, partly due to 
anomalous diffusion. In case (1), an oscillation around the equilibri- 
um position is observed before a motion to the wall due to an m=1 
instability occurs. The instability is damped out before the plasma 
touches the wall, and no significant energy losses are observed. In 
case (2), a stable py equilibrium is reached already at 
current maximum and no instability is observed during about ten 
m=1 growth times (as derived from the sharp-boundary theory). 
The discrepancy between this model and the observations is dis- 
cussed. 


Internal (m=1, n=1) and (m=2, n=1) resistive modes in 
the toroidal tokamak with circular cross-section. Bussac, M.N.; Pellat, 
R. (Ecole Polytechnique, 91 - Palaiseau (France)); Edery, D.; Soule, 
J.L. (Association Euratom-CEA, Fontenay-Aux-Roses, France). PP 
607-612 of In Plasma physics and controlled nuclear fusion researc 
1976. Vol. I. Vienna; IAEA (1977). 
From 6. international conference on plasma physics and con- 
pay gue fusion research; Berchtesgaden, Germany, F.R (6 - 13 
t ‘ 
Ahi analysis is presented of the toroidal coupling between 
the internal resistive modes (m=1, n=1) and (m=2, n=1) in the 
tokamak: with circular cross-section. The resistive and diamagnetic 
effects are included in the singular layers where the safety factor q 
takes respectively the values one and two. By ex ing the MHD 
equations in powers of epsilon, the local inverse of the aspect ratio, a 
system of two coupled equations is obtained for the harmonic 
amplitudes. When the shear is finite on q=1 the toroidal coupling is 
igible. In the opposite limit, one can explain (a) the experimental 
behaviour of the (m=1, n=1) mode before the internal disruption, 
and (b) the simultaneous observation of the modes (m=1, n= 1) and 
(m=2, n= 1) before the main disruption. 


53442 Experimental and theoretical studies of belt pinches and 
— Chu, C.K.; Gross, R.A.; Lui, H.C.; Reusch, M.; 
Sandel, F.; 


, K.L. (Columbia Univ., New York (USA). Plasma 

Lab.); Allen, A.W.; Goldenbaum, 4 land 
Univ., College Park (USA). Dept. of Physics and Astronomy); 
Tataronis, J.A.; Grossmann, W. (New York Univ., N.Y. (USA). 
Courant Inst. of Mathematical Sciences). pp 511-520 of In Plasma 
Sony or7) controlled nuclear fusion research 1976. Vol. I. Vienna; 


rom 6. international conference on plasma physics and con- 
tesgaden, 


trolled nuclear fusion research; Berch Germany, F.R (6 - 13 


Oct 1976). 
Several experimental and theoretical studies of belt pinches 
i are summarized. The Columbia Torus I, 
ting as a pure belt pinch, has T approximately 10 eV, n 
approximately 1x10**, Bsub(phi) approximately 12 kG, B xi- 
mately 0.4 and a lifetime of 24 ys, at which time the plasma drifts to 
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the inner wall. The Maryland Terp experiment has T approximately 
10 eV, n approximately 10‘, Bsub(phi) approximately 1.5 kG, B 
approximately 0.1 and a lifetime of 35 ys, at which time the plasma 
drifts to the outer wall. Numerical calculations supporting these 
experiments include equilibrium, stability, heating and initial implo- 
sion dynamics. A general MHD stability analysis of diffuse belt- 
pinch configurations is reported. Results indicate that favourable 
stability properties can be obtained by shaping the current density 
profile and plasma geometry. 


53443 Rayleigh-Taylor instabilities in inertial-confinement fusion 
targets. Freeman, J.R.; Clauser, M.J.; Thompson, S.L. (Sandia Labs., 
2301 pare N.Mex. (USA)). Nucl. Fusion; 17: No. 2, 223- 

i r reports calculations of the growth of Rayleigh- 
Taylor instabilities (1) in the ablator-pusher region such as may be 
caused by irregularities in an electron beam, and (2) in the pusher- 
fuel interface, a problem common to all inertial confinement fusion 
targets. For the first case, it is found that long density gradient scale 
lengths and scattering of the beam by the target both stabilize the 
shorter-wave-length instabilities, which would otherwise grow most 
rapidly of all. In the second case, it is found that moderately-short- 
wavelength instabilities may not degrade the target performance as 
much as has previously been supposed. 


53444 Experimental, 3-D numerical and analytical study of re- 
versed-field pinches (RFP). Gowers, C.W.; Robinson, D.C.; Sykes, 
A.; Verhage, A.J.L.; Wesson, J.A.; Watts, M.R.C.; Bodin, H.A.B. 
(UKAEA Research Group, Abingdon. Culham Lab.). pp 429-443 of 
In Plasma physics and controlled nuclear fusion research 1976. Vol. 
I. Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

An experimental and computational study of the RFP is 
presented. The experiments are undertaken on HBTX I in which the 
reversed field is both programmed and occurs naturally by self- 
reversal. MHD stability analysis of the minimum energy configura- 
tion shows that stability is only possible with B<21% and 
1.2<theta<2.0. Other stable configurations exist with higher theta 
but lower 8. Resistive-instability studies now include radial flow, 
resistive walls and a full stress tensor. At high initial values of theta, 
self-reversal is associated with a large-amplitude m=1 helical kink 
instability. Self-reversal occurs with theta as low as 1.3 with m=1 
activity present. A computational study of the 3-D non-linear devel- 
opment of the pinch shows that the initial m=1 instability creates 
the reversed field Bsub(phi) and that subsequent instabilities give rise 
to a more uniform distribution of the reversal. Fluctuation measure- 
ments in low-compression-ratio RFP's reveal large temperature and 
density fluctuations for smaller magnetic-field fluctuations. The 
energy confinement time (7 ys at 70 kA) and Asub(theta) decrease 
with increasing current and decreasing pressure. Turbulent convec- 
tion arising probably as a result of partially localized pressure-driven 
instabilities is invoked to explain the saturation in current decay time. 


53445 Plasma stability in the Lausanne Belt Pinch. Hofmann, F.; 
Bighel, L.; Peiry, J.M.; Simik, A. (Ecole Polytechnique Federale, 
Lausanne (Switzerland)). pp 305-309 of In Plasma stability and 

‘oT nuclear fusion research 1976. Vol. I. Vienna; IAEA 
1 : 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

A typical discharge in the Lausanne Belt Pinch consists of 
two phases: a stable one where the plasma parameters change very 
little and an unstable one, characterized by rapid loss of confinement. 
The transition between the stable and unstable phases coincides with 
the onset of an axial displacement instability, similar to those which 
are commonly observed in non-circular tokamaks. 


53446 Origin of the disruptive instability in the Pulsator I toka- 
mak. Karger, F.; Lackner, K.; Fussmann, G.; Cannici, B.; Engel- 
hardt, W.; Gernhardt, J.; Glock, E.; Groening, D.E.; Klueber, O.; 
Lisitano, G. (Max-Planck-Institut fuer Plasmaphysik, Garching/ 
Muenchen (Germany, F.R.)). pp 267-275 of In Plasma physics and 
— nuclear fusion research 1976. Vol. I. Vienna; IAEA 
(1977). 

From 6. international conference on plasma physics and con- 
eolak gastees fusion research; Berchtesgaden, Germany, F.R (6 - 13 

t 1976). 

It is found in Pulsator that the toroidal rotation of a helical 
m=1/m=2-system of increasing amplitude precedes the current 
disruption for a few milliseconds. In most cases, the m=1 and the 
m=z2 couple on the outside of the torus, rotating toroidally in the 
direction of the electron drift. After the perturbation has reached a 
certain amplitude, all runaways are lost at the limiter within approxi- 
mately 20 ys. Approximately 20 ps later, the central electron tem- 
perature drops drastically. Again approximately 20 ps later, the 
plasma column moves inwards a negative voltage and a positive 
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current spike occur and the Hsub(a) intensity and the signal of 
fast charge-exchange neutrals increase. The intensities of the 
scribed phenomena are correlated and determine the strength of 
current disruption. Disruptions produced by resonant helical winc- 
ings follow the same pattern, but are not preceded by a chain of 
coupled, rotating m=1/m=2 modes. A qualitative interpretation of 
the above phenomena, which underlines the importance of control- 
ling the m=2 oscillation to prevent the disruption, is given. 


53447 Stabilization of the Alfven wave instability in a two- 
component tokamak, Mazur, V.A.; Mikhailovskii, A.B. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj —— SSSR, 
meeisrh Inst. Atomnoj Ehnergii). Nucl. Fusion; 17: No. 2, 193- 
204(1 5 

e stabilization of the Alfven wave instability in a two- 
component tokamak is investigated theoretically. It is assumed that 
the instability is caused by fast ions which form in the tokamak when 
fast neutral atoms are injected into it. Dissipation through collisions 
with trapped electrons is considered to be a stabilizing factor. The 
method developed by Timofeev for oe initial perturbations 
is employed. It is shown that the influence of dissipation 
collisions with trapped electrons on the “local” growth rate of 
instability of an ion beam is insignificant in cases of practical interest. 
Such collisional dissipation is also insignificant as regards the evolu- 
tion of initial perturbations if the thermal spread of the beam is not 
too great. It can, however, play an appreciable role in the case of 
very diffuse beams. This opens up the possibility of suppressing 
Alfven instability by injecting into a tokamak neutral atoms with a 
broad energy spectrum. 


53448 General properties and stability behaviour of high-density 
tokamak plasmas in Pulsator I. Meisel, D.; Klueber, O.; Cannici, B.; 
Engelhardt, W.; Fussmann, G.; Gernhardt, J.; Glock, E.; Karger, F.; 
Lisitano, G.; McCormick, K. (Max-Planck-Institut fuer Plasmaphy- 
sik, Garching/Muenchen (Germany, F.R.)). pp v.1 p.259-264 of In 
Plasma aphysics and controlled nuclear ion research 1976. 
Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
ow fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct ; 

Tokamak operation in the high-density po is limited by 
the disruptive instability. At toroidal fields of 2.7 T the discharges in 
Pulsator could be kept stable for the duration of the current flat-top 
which is 120 ms within the limits |< 65 kA(q<3.3), Bsub(p)<1.5 and 
a neutral gas influx phi<5.7X10” s~', leading to a peak density of 
2X10'*cm™~*. Discharges with di ing currents are characterized 
by values of Bsub(p) as high as 2.0. The time behaviour of high- 
density discharges is described in detail. Taking into account the 
neutral gas influx as well as the measured density, the recycling 
coefficient is estimated to be rho=0.95. In the early stage of the 
discharge the heavy impurities (Mo, Fe, Ni, Cr) predominate, their 
density profile showing a weak minimum on the axis. In the high- 
density regime, oxygen is found to be the principal impurity, leading 
to zsub(eff) approximately 2. Strong saw-tooth oscillations are ob- 
served, but the prevailing loss mechanism in the central part of the 
plasma is neoclassical ion heat conduction. The observed plasma 
parameters are in good agreement with the predictions of a numeri- 
cal code. 


53449 Axisymmetric MHD stability of sharp-boundary toka- 
maks. Rebhan, E.; Salat, A. (Max-Planck-Institut fuer Plasmaphysik, 
Garchin uenchen (Germany, F.R.)). Nucl. Fusion; 17: No. 2, 251- 
260(1977). 

For a sharp-boundary, constant-pressure plasma model of 
axisymmetric equilibria the MHD-stability problem of axisymmetric 
perturbations is solved by analytic reduction to a one-dimensional 
problem on the boundary and subsequent numerical treatment, using 
the energy principle. The stability boundaries are determined for 
arbitrary aspect ratio, arbitrary Bsub(p) and elliptical, triangular and 
rectangular plasma cross-sections, wall stabilization not taken 
into account. It is found that axisymmetric stability strongly depends 
on the plasma shape and is almost independent of the safety factor q. 


53450 Transfer function analysis of a stable and feedback-stabi- 
lized plasma. Richards, R.K.; Emmert, G.A. (Wisconsin Univ., Madi- 
son (USA)). Nucl. Fusion; 17: No. 2, 205-211(1977). oo 

The transfer function of a magnetic mirror plasma containing 
a feedback loop is measured experimentally. The measurements are 
obtained in a configuration where 1) the interchange mode is weakly 
damped, and 2) the interchange mode is unstable, but stabilized by 
the feedback loop. The results are in good agreement with the 
theoretically derived transfer function involving parameters (e.g. 
damping rates) determined by fitting the theoretical curve to the 
data. This method of analysis has diagnostic utility for mode identifi- 
cation and the measurement of damping rates. 


53451 Sharp-boundary dynamical model for a toroidal theta 
pinch. Seyler, C. (New York Univ., N.Y. (USA). Courant Inst. of 
Mathematical Sciences). Nucl. Fusion; 17: No. 2, 231-238(1977). 
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A set of linear inhomogeneous time-dependent ordinary dif- 
ferential equations is derived to describe the dynamical interaction of 
the long-wavelength m=1 instability with the stable oscillations to 
which it couples. The equations provide an algorithm for determin- 
ing the plasma response to external feedback control fields. The 
method is based upon the new Scyllac ordering developed by 
Weitzner. The results agree with the steady-state equation of Ribe 
and Rosenbluth. The obtained m=1 growth rates also agree with 
previous new-ordering results for a pure 1=0 or |=2 system, but for 
a combined 1=0 and |=2 system the equations have two distinct 
unstable eigenvalues corresponding to horizontal and vertical 
growth rates. 


53452 Dissipative trapped-electron modes in the presence of im- 
purities. Tsang, K.T. (Oak Ridge National Lab., Tenn. (USA)). Nucl. 
Fusion; 17: No. 2, 261-267(1977). 

The effect of impurities on low-frequency drift modes of a 
toroidally confined plasma is investigated by the gyro-kinetic equa- 
tion. It is assumed that the electrons are in the banana and the ions in 
the plateau regime. Impurity collision damping is found to be signifi- 
cant in the usual trapped-electron mode. A new instability due to the 
impurities can occur for normal profiles and impurities peaked at the 
centre. Quasi-linear considerations show that impurities will be 
driven outward if such an instability occurs. 


53453 Spectroscopic investigation of instabilities in a theta pinch 
with a small density. Lins, G.; Kunze, H.J. (Bochum Univ. (Ger- 
many, F.R.). Inst. fuer Experimentalphysik 5). Verh. Dtsch. Phys. 
Ges.; No. 3, 683(1977). (In German). 

From Meeting on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; mn, Germany, F.R. (7 - 
10 Mar 1977). 

Short communication only. 


53454 Electromagnetic ion-cyclotron wave growth rates and their 
variation with velocity function shape. Abraham- 
Shrauner, B.; Feldman, W.C. (Los Alamos Scientific Lab., N.Mex. 
(USA)). J. Plasma Phys.; 17: No. , 123-131(Feb 1977). 

The sensitivity of electromagnetic ion-cyclotron wave 
growth rates to the details of the shape of proton velocity distribu- 
tion functions is explored. For this purpose two different forms of bi- 
Lorentzian for the proton distribution functions were adopted. The 
— rates for the two types of bi-Lorentzians and the bi-Maxwei- 
ians for the beam (hot) protons are com . Although the growth 
rates for the three shapes depend on the velocity moments of the 
different velocity distributions in a similar way, their magnitudes 
were found to vary considerably. 


53455 Non-symmetric two-stream instability. Cuperman, S.; 
Gomberoff, L.; Roth, I. (Tel Aviv Univ. (Israel). Dept. of Physics 
-# Astronomy); Bernstein, W. J. Plasma Phys.; 17: No. , 23-39(Feb 

The recent Plum Brook-NASA experiments on counter- 
streaming plasma instabilities in which electric field emissions at 
frequencies [(n + 1/2) +- a]Qsub(e)(n = 1,2,3,...,9,a < 0.5) have 
been observed, atin the theoretical problem of the non-symmetric 
two-stream instability. This is the case in which the counterstream- 
ing beams have different velocities in the directions — and 
perpendicular to the static magnetic fields as well as di - 
cle density. This problem is investigated theoretically. The ins ility 
of quasi-electrostatic waves at shifted half odd integer multiples of 
the cyclotron frequency, due to two non-symmetric counterstream- 
ing electron beams, is considered. The beam velocities parallel and 
perpendicular to the static magnetic field are represented by differ- 
ent double Dirac delta functions: no parameter limitation is imposed. 
A systematic investigation of (i) the coupling between plasma modes 
and cyclotron modes and (ii) the coupling between cyclotron modes 
(beam 1) and cyclotron modes (beam 2) resulting in hifted half odd 
integer = of the cyclotron frequency is carried out. The 
results incl approximate but simple analytical expressions for 
maximum growth rates and for marginal stability as well as exact 
numerical solutions for the detailed unstable spectra (1 <= m <= 
20) in both wsub(r)- and ksub(r)-space. The relative weakening or 
suppression of certain modes is also predicted. 


53456 Parametric excitation of purely growing instabilities in 
magnetoactive plasmas. Nenovski, P. (Sofia Univ. (Bulgaria)). _ 
Phys.; 19: No. 2, 85-98(Feb 1977). 

A mold ¢ rigorous energy balance method is used for finding 
the threshold conditions of parely F sey, Tw one instability 


a magnetized plasma. This met is generalized to a purely | — 
ing surface instability with pons nd long in comparison with the 
thickness of the transition layer near the 

A soattlgne based on an appropriate description of sur- 
face electromagnetic waves is suggested for calculation of the 
threshold fields of the purely growing instability in a semi-infinite 
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plasma. The energy balance method is refined to give the growth 
rate of the instability. 


PLASMA WAVE PHENOMENA 


53457 Quantum wa' a homogeneous electron plasma. Dzha- 
malov, R.D.; Kolesov, vA Vv. MAN SSSR, Moscow. Fizicheskij Inst.). 
Zh. ae Teor. Fiz.; 69: No. 4, 1203- 1207(Oct 1975). iy ys 

refs.; for English translation see the journal Sov. Phys. - 


“ the basis of a quantum tensor of the dielectric constant 
there have been obtained dispersion relations for electromagnetic 
waves in a collisionless electron any oe in a strong q ues 


magnetic field. Frequency spectra and damping decrements of suc 
quantum waves have been investigated. Denied comparison of 
quantum spectra with classical ones has been carried out. The 
— is discussed of the possibility of an ex ental observation 
uantum waves in a_ solid-state p in the limit 
ub(qu)lambdasup(2)qsub(tr)sup(2/2) <= 1, where lambda = 
(he//e/Bsub(0))supt 1 ) is the so called magnetic length, and 
sub(tr) is a component of the wave vector q across the magnetic 
field. The authors come to the conclusion that the above quantum 
waves are quite observable in experimental conditions. 


53458 Excitation. of high-amplitude solitary waves in a plasma. 
Fedorchenko, V.D.; Mazalov, Yu.P.; Bakai, A.S.; Pashchenko, A.V.; 
Rutkevich, B.N. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhniches- 
kij Inst.). Zh. Eksp. Teor. Fiz.; 70: No. 5, 1768-1778(May 1976). (In 
Russian). 
or English translation see the journal Sov. Phys. - JETP. 
A method is developed for generating a space charge solitary 
waves in a plasma by employing an electron beam strongly modulat- 
ed with respect to velocity. For a current of 7 mA, mean beam 
— 200 eV and mediation depth approximately 0.5, solitons 
th a mean velocity of 3.3x10° onbes and amplitude 2 kV can be 
generated by the method. The amplitude a is about 0.65 of the 
amplitude at with plasma electrons are trapped. Details of 
the a be generation process are elucidated. It is shown, in particu- 
lar, that energy is transferred to the solitons by fast electrons of the 
beam whose energy exceeds the mean value, the transmitted energy 
being proportional to the modulation depth. The effect of varying 
the beam and plasma as well as the g dimen- 
sions of the plasma on the sol on formation is investigated. 


53459 Modulational instability and en for nonlin- 
ear Alfven waves propagating the field in plasmas. Mio, 
K. (Mitsubishi Electric Corp., Kobe (Japan). Kobe Works); Ogino, 
T.; Minami, K.; Takeda, S. Nippon Seirigaku Zasshi; 41: No. 2, 667- 
673(Au 1976). 

Fre Panay sagen instability and emma eg are ana- 
lyzed for en waves propagating me the static 
field in cold collisionless plasmas, ran B- ae lee 
Schroedinger mle agg previously deri by Ange om authors. The mo- 
dulational ity occurs in the left-hand circularly polarized 
Alfven wave (left Alfver. wave) for a small amplitude but does not 
for an amplitude larger than the critical value. On the other hand, 
the instability never occurs in the right-hand circularly petabaliey 
Alfven wave (right Alfven wave). When the modulational instabili 
does not occur, the rarefactive and compressive cougeamines 
exist in the left Alfven wave and the two types of the rarefactive 
envelope-solitons exist in the right Alfven wave. 


53460 Symbolic computation of nonlinear wave interactions on 
MACSYMA. Bers, A.; Kulp, J.L.; Karney, C.F.F. (Massachusetts 
Inst. of Tech., Cambridge (USA). Seenaa Lab. of Electronics). 
Comput. Phys. Commun.; oD: No. 1, 81-98(Sep 1976). 
From 2. European conference on eo physics; 
a , Germany, F.R. OTA Apr 1 
this paper the use of a large symbolic _-. system - 

MACSYMA = in approximate analytic expressions for 
the nonlinear ing of waves in an anisotropic pI is de- 
scribed. MACS was used to implement the solutions of a fluid 
plasma model nonlinear partial differential equations by 
expansions and quent iterative analytic computations. By inter- 
acting with the of the symbolic computation, the physical 
processes responsible for particular nonlinear wave interactions 
could be uncovered and appropriate approximations introduced so as 
to simplify the final analytic result. Details of the MACSYMA 
system and its use are discussed and illustrated. 


(In 


range 
resonance are coupled to a plasma of enhanced electron temperature 
(ca. 10° K) and reduced collision frequency (ca. 7 x 10° s~*). The 
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experiment demonstrates the persistance of resonance behavior even 
under this conditions. Radial eigenmodes are dominant, but exhibit - 
as compared to linear theoretical models - additional damping with 
an effective collision frequency in the order of 3 x 107 s~'. For the 
conditions considered this effect is attributable to Landau damping. 


53462 Measurements of the electron distribution in a plasma with 
ion acoustic instability. Kawai, Y.; Hollenstein, C. (Ecole Polytechni- 
que Federale, Lausanne (Switzerland)). Phys. Lett., A; 59: No. 5, 353- 
355(27 Dec 1976). 

The ion acoustic instability is excited by a grid in a collision- 
less, large volume plasma. The measured electron distribution func- 
tion is found to be Maxwellian. 


53463 Solitary electron plasma waves. Yu, M.Y. (Bochum Univ. 
(Germany, F.R.). Inst. fuer Theoretische Physik). Phys. Lett., A; 59: 
No. 5, 361-362(27 Dec 1976). 

It is shown that solitons can appear in an electron plasma. 
These solitons correspond to localized density depressions which 
travel at sub-thermal speeds. Analytic expressions are obtained for 
small amplitude near-thermal speed solitons. 


53464 Measurements of microwave radiation from turbulently 
heated plasmas, Adati, K.; Iguchi, H.; Ito, Y.; Kawabe, T. (Nagoya 
Univ. (Japan). Inst. of Plasma Physics). Plasma Phys.; 19: No. 2, 167- 
176(Feb 1977). 

Intense microwave radiation from a turbulently heated 
plasma in a frequency range near the electron plasma frequency 
wsub(pe) was observed and its relations with plasma resistance R 
were studied for two cases. When the plasma was highly resistive, (i) 
the power of microwave radiation at a frequency larger than 
wsub(pe) was proportional to R? in lower density region (approxi- 
mately 2.5 x 10° cm~*), however (ii) the radiation power at a 
frequency smaller than wsub(pe) was proportional not to R? but 
rather to R in higher density region (approximately 6 x 10'* cm~*). 
The microwave radiation in the former case was emitted dominantly 
by non-linear coupling between waves in the plasma and the radi- 
ation in the latter case by linear conversion due to the density 
gradient. 


53465 Parametric excitation of magnetoacoustic waves by a pump 
magnetic field in a high-8 plasma. Cramer, N.F. (Sydney Univ. 
(Australia). School of Physics). J. Plasma Phys.; 17: 93-103(Feb 
1977). 

The parametric excitation of slow, intermediate (Alfven) and 
fast magneto-acoustic waves by a modulated spatially non-uniform 
magnetic field in a plasma with a finite ratio of gas pressure to 
magnetic pressure is considered. The waves are excited in pairs, 
either pairs of the same mode, or a pair of different modes. The 
growth rates of the instabilities are calculated and compared with 
the known result for the Alfven wave in a zero gas pressure plasma. 
The only waves that are found not to be excited are the slow plus 
fast wave pair, and the intermediate plus slow or fast wave pair 
(unless the waves have a component of propagation direction per- 
pendicular to both the background magnetic field and the direction 
of non-uniformity of the field). 


53466 Nonlinear interaction between three ordinary electromag- 
netic modes. Munoz, P.; Dagach, S. (Chile Univ., Santiago. Departa- 
mento de Fisica). J. Plasma /hys.; 17: No. , p. 31-58(Feb 1977). 

The resonant interaction between three modified ordinary 
pecan ne og waves, which piopagate perpendicular to a constant 
magnetic field is considered. It is siiown that for the modified mode 
to be a normal mode the unperturbed current must be equal to zero. 
Using the averaged Lagrangian method, the coupling coefficient for 
the resonant interaction between three of these modes is calculated. 
It is proportional only to the cube of the drift velocity, as expected 
from the vanishing of the unperturbed current. 


Stimulated Brillouin scattering from the resonance layer of 
an inhomogeneous plasma. Boyd, T.J.M.; Hewitt, W.T. (University 
Coll. of North Wales, Bangor (UK)). J. Phys., D (London); 10: No. 3, 
249-259(21 Feb 1977). 

The decay of an electromagnetic wave incident on an inho- 
mogeneous plasma into a backscattered electromagnetic and a for- 
ward-going ion acoustic wave (stimulated Brillouin scattering) has 
been examined by various workers in the underdense region of a 
non-uniform plasma. It is possible to satisfy the matching conditions 
for this instability near the resonance layer where large electric fields 
are excited for a wave obliquely incident on the plasma. A calcula- 
tion based on the fluid equations is presented and growth rates and 
thresholds for stimulated Brillouin scattering in this resonance region 
are calculated and compared with those of the parametric decay and 
oscillating two-stream instabilities. 


53468 Asymptotic development of finite amplitude cylindrical ion 
acoustic waves. Chen, T.; Schott, L. (Saskatchewan Univ., Saskatoon 
(Canada). Dept. of Physics). Plasma Phys.; 19: No. 3, 249-257(Mar 
1977). 
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It is observed experimentally that a fine amplitude cylindrical 
ion acoustic wave develops at large distances from the exciter an 
oscillatory structure which resembles an Airy function but its i- 
tude oscillations are asymmetric. This phenomenon can be descri 

by solutions of the linearized Korteweg-de Vries equation in self- 
similar variables. This equation has been solved by others for inte- 
gral values of a certain parameter y. New solutions which can be 
represented as the re transform of the Airy function are obtained 
for fractional values of yy. These solutions are similar to the observed 
waveform. The measured rate of spatial damping of the oscillations 
and the variation of their period with respect to distance and Debye 
length agree well with those predicted by these solutions. 


FUSION POWER PLANTS 
REFER ALSO TO CITATION(S) 51590, 52002 


53469 (CALT—767P2X5) Progress report on Project Agree- 
ment No. 2. Gould, R.W. (California Inst. of Tech., 

(USA)). 13 Apr 1977. Contract EY-76-S-03-0767-002. 27p. Dep. 
NTIS, PC A03/MF A0O1. 

The focus of this research has been centered on the Caltech 
research eS ee —— than half of the effort during the 
preceding year voted to bringing it into operation, 
familiarizing ourselves with its characteristics, and to the develop- 
ment of further diagnostics. Concurrently, three experimental stud- 
ies, one involving the —— of toroidal magnetosonic modes, 
one — drift wave ulence, and the other involving lower 
hybrid turbulence are proceeding. Each is described in some detail. 


53470 (COO—2218-78) Studies of the stability of a fusion burn 
in a reversed field pinch device. Stim H.R.S. (Illinois Univ., 
Urbana (USA)). 1977. Contract EY-76-S-02-2218. 47p. Dep. NTIS, 
PC A03/MF AOI. 

The purpose of the present study is to simulate, in a 
computer model, the burn of a plasma contained in a pba 
toroidal configuration and to investigate various prospective meth- 
ods of prolonging the duration of a stable burn. Extension of the 
stable period is desirable since a longer burn leads to greater energy 
multiplication, Q. Results from the present studies show that vari- 
ations in normal operating parameters have only small effects on the 
length of the burn. uently, in order to achieve longer operat- 
ing cycles with attractive Q values (Q a greater than 5), 
a positive control system such as cold fuel injection appears to be 
necessary. 


53471 Comments on the paper by D.R. Cohn, R.R. Parker and 
D.L. Jassby, ‘Characteristics of high-density tokamak ignition reac- 
tors’, Nucl. Fusion 16 (1976) 31. Galvao, R.M.O. (Universidade 
Estadual de Campinas (Brazil)). Nucl. Fusion; 16: No. 6, 1043- 
1044(1976). 

Letter-to-the-editor. 


53472 (EPRI—115-2) Fusion reactor studies: Doublet 
(General Atomic Co., San Diego, Calif. (USA)). Oct 1975. 
NTIS, PC A04/MF AOl. 

An engineering description of the Doublet-3 is given. The 
various —— of the poloidal and toroidal field systems are 
described. The motor generator energy storage system for the coils 
is discussed. In addition, brief descriptions are given of the vacuum 
system, limiter, and neutral beam heating system. (MOW) 


53473 (GA-A—14178) Magnetic fusion —_ program. Sum- 
mary progress report, Fusion Division, July 1, 1975—September 30, 
1976, (General Atomic Co., San Diego, Calif. (USA)). Mar 1977. 
Contract EY-76-C-03-0167-PRJ-38. vp. Dep. NTIS, PC A20/MF 
AOl. 

Separate abstracts were prepared for each of the 6 included 
sections. (MOW) 


53474 (GA-A—14178, pp 2.1-2.103) Doublet ITA. Mar 1977. 

In Magnetic fusion energy program. S progress 
report, Fusion Division, July 1, 1975— September 30, 1976. 

The effect of el ting the plasma cross section on the 
plasma properties was studied by a ows detailed di ic mea- 
surements. A pulsed gas injection system for Doublet IIA is de- 
scribed. The magnetic characteristics of the experimental disc 
are described by a free-boundary MHD equilibrium code. Several 
plasma diagnostic systems are also described. (MOW) 


53475 (INIS-mf—3497, pp 169-179) Thermonuclear research and 
plasma physics; the Alcator-experiment. Ornstein, L.T.M. 1976. (In 
Dutch). 

8 refs., 6 figs. 

In Annual report, 1975. 


III design. 
59p. Dep. 
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In this article a review of the Alcator experiment is given 
which involved the FOM-Instituut voor Plasmafysica at Jutphaas, 
the Netherlands, as collaborator. A review of the set-up of the 
experiment is given. Low- as well as high-plasma densities are 
discussed, and the implications and the results of other Tokamak 
experiments are briefly outlined. 


53476 (UCRL—79092) Parametric design study of tandem 
mirror fusion reactors. Carlson, G.A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 27 May 1977. Contract W-7405- 
ENG-48. 34p. (CONF-770611—18). Dep. NTIS, PC A03/MF AOI. 

From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 

The parametric design study of the tandem mirror reactor 
(TMR) is described. The results of this study illustrate the variation 
of reactor characteristics with changes in the independent desi 
parameters, reveal the set of design parameters which minimizes the 
cost of the reactor, and show the sensitivity of the optimized design 
to physics and technological uncertainties. The total direct capital 
cost of an optimized 1000 MWe TMR is estimated to be $1300/kWe. 
The direct capital cost of a 2000 MWe plant is less than $1000/kWe. 


53477 (UCRL—79093) Reference mirror hybrid fusion-fission 
reactor design. Bender, D.J.; Lee, J.D.; Neef, W.S. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 8 Jun 1977. Contract 
——- 37p. (CONF-770611—19). Dep. NTIS, PC A03/ 

From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 

The status of the reference mirror hybrid reactor design being 
performed by LLL and General Atomic is summarized. The reactor 
parameters have been chosen to minimize the cost of producing 
fissile fuel for consumption in fission power reactors. The design 
draws on the experience developed at LLL in previous hybrid 
reactor conceptual designs and on GA expertise in -cooling 
technology and fission reactor mechanical design. As in the past, we 
have emphasized the use of existing technology where possible and a 
minimum extrapolation of technology otherwise. We consider our 
projections for the plasma physics parameters to be conservative, in 
that they are well-founded on the experiments in 2XIIB and the 


interpretation of these experiments. 
53478 (UCRL—79434) Mechanical design aspects of a tandem 


mirror fusion reactor. Neef, W.S. Jr. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 25 Apr 1977. Contract W-7405- 
ENG-48. 26p. (CONF-770611—4). Dep. NTIS, PC A04/MF A0O1. 

From American Nuclear Society annual meeting; New York, 
New York, United States of America (USA) (12 Jun 1977). 

Two “plugs” of dense plasma at either end of a central 
solenoid cell form the basis of a new mirror fusion power plant 
concept. A central cell blanket design is presented. Modules on 
crawler tracks serviced by remote welding and handling machines of 
very simple design are important features resulting from linear 
axisymmetric geometry. Three blanket designs are considered and 
the best one presented in some detail. It has lithium as the breeder 
material, helium cooled. ’Plug” magnet field strengths must be high. 
A novel magnet is presented to satisfy the physics of the end plugs. 
Beam sources at 1,200 KV present special problems. Methods of 
voltage standoff, arc damage control, and neutralization are dis- 
cussed. New secondary containment ideas are presented to allow 
removable roof sections of balanced design. 


53479 Toroidal nuclear fusion device. Kawasaki, S.; Imura, Y.; 
Wase, K. (to Hitachi Ltd). Japanese Patent 1976-86,694/A/. 29 Jan 
1975. 4p. (In o> 

Object: To facilitate replacement of a limiter for controlling a 
plasma diameter within a doughnut shaped vacuum vessel. Struc- 
ture: A toroidal nuclear fusion device comprising a vacuum vessel, a 
toroidal coil for sealing and holding a plasma within said vacuum 
vessel, and a limiter for controlling the plasma diameter, wherein a 
divergent recess is formed in the poroidal direction of inner diameter 
wall of the vacuum vessel, and the limiter is secured to the wall of 
the vacuum vessel through said recess. 


53480 Device for holding a helical coil in a nuclear fusion device. 
Hoshi, R.; Imura, Y. (to Hitachi Ltd). Japanese Patent 1976-89,998/ 
A/. 5 Feb 1975. 3p. (In Japanese). 

Object: To enable disassembling a magnetic field generating 
helical coil while securing accuracy of dimension thereof. Structure: 
In a construction in which a helical coil guide is mounted on a 
helical coil spool so that a helical coil is wound and received in a 
helical groove, the helical coil guide is divided into a plurality of 
pieces, which are detachably mounted on the helical coil spool. 


53481 Nuclear fusion device. Imura, Y. (to Hitachi Ltd). Japa- 
nese Patent 1976-89,993/A/. 5 Feb 1975. 4p. (In Japanese). 

Object: To provide a nuclear fusion device with a helical coil 
of which spools can easily be divided and assembled. Structure: A 
nuclear fusion device comprising an annular discharge tube for 
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receiving plasma, spools arranged in the outer periphery of said 
annular discharge tube and provided with grooves for receiving a 
helical coil, and a helical coil guided and arranged in said grooves of 
the spools, in which the spools are formed with dividing grooves 
only in the direction of cutting the peripheral direction of said 
spools, said spools being individially arranged to form grooves for 
the helical coil between said spools. 


53482 Nuclear fusion device. Nagao, M.; Ito, Y.; Wase, K.; 
Kazawa, Y.; Pojineg. T. (to Hitachi Ltd). Japanese Patent 1976- 
89,994/A/. 5 Feb 1975. 4p. (In Japanese). : 

Object: To provide a nuclear fusion device, which can relieve 
local concentration of stress produced in walls of a vacuum vessel 
and minimize a space between a coil and plasma. Structure: The 
outer peripheral side of vessel walls in longitudinal section of a 
toroidal vacuum vessel is made greater in rigidity than the toroidal 
inner peripheral side. Accordingly, for example, in the case where 
the vessel wall is in the form of bellows, the top of the bellows may 
be made greater at the outer peripheral side thereof than the toroidal 
inner peripheral side to thereby enhance the rigidity of the outer 
peripheral side. 


53483 Single beam pass migmacell method and apparatus. (to 
Fusion Energy Corp). Netherlands Patent 7,606,903/A/. 24 Jun 
1976. 17p. (In Dutch). 

Priority 25 Jun 1975, USA; 7 figs. 

A reaction chamber having an evacuated volume defined by a 
central plane and a central axis perpendicular thereto ‘s associated 
with a magnetic field generator providing a field decreasing in 
strength with increasing radial distance from the central axis and 
increasing in strength with increasing distance from the central plane 
along the central axis and further with an accelerator which injects a 
molecular ion beam from the periphery of the volume into the 
vicinity of the center of the volume substantially coplanar with the 
central plane. The ion beam is conditioned - prior to its injection into 
the volume - to contain a population distribution of molecules in 
higher vibration state than in the case of a normal population 
distribution whereby collisionless dissociation of the injected mole- 
cules is enhanced centrally in the volume due to the magnetic field 
configuration. 


53484 Power from fusion. John, P.I. (Physical Research Lab., 
Ahmedabad (India)). Sci. Today (Bombay); 11: No. 6, 15-23(Dec 
1976). 

10 figures. 

A brief explanation is given of the fusion process between 
two light nuclei (deuterium and tritium) with the release of nuclear 
energy which can be exploited to produce power. The behaviour of 
plasmas, the criterion for attaining fusion, the confinement systems 
etc. are explained. Magnetic confinement of plasmas - specially the 
toroidal systems and the magnetic mirror, are described. Plasma 
instability is discussed. The advances made in fusion research in 
various laboratories with the use of lasers to trigger fusion reactions 
are described in detail. A comparative study has been made of the 
various lasers available and their efficiencies. Conceptual design of a 
laser fusion reactor is given. The implosion technique is also dis- 
cussed. Future developments are indicated. 


53485 Energy production by nuclear fusion in magnetically con- 
fined plasmas. Pfirsch, D. (Max-Planck-Institut fuer Plasmaphysik, 
Garching/Muenchen (Germany, F.R.)). Phys. Bl; 32: No. 12, 651- 
662(Dec 1976). (In German). 

9 figs.; 1 tab. 

The DT-reaction, which is probably the only reaction of 
interest for the fusion process, leads to severe material problems by 
neutrons with high energy (about a factor 7) and flux (factor 5) as in 
breeding reactors. The tritium-handling, plasma-wall interactions, 
production of high magnetic fields in wide regions and repairability 
are additional important technical problems. For the economy of a 
reactor decisive plasma-physical problems are the production of hi 
plasma-densities, heating till ignition, low energy-losses of 
plasma, the behaviour of a-particles produced in the DT-reaction 
and the impurities coming from the wall. The recent successes 
obtained predominantly in Tokamak experiments and the scaling- 
laws found in these investigations allow the energy-production by 
nuclear fusion by conceivable. Today's knowledge however is not 
sufficient to predict the possibility of an economic application of 
nuclear fusion. 


3486 Large tokamak experiments. Report on the 2. IAEA tech- 
nical committee meeting, Princeton, New Jersey, USA on 26 Novem- 
ber - 1 December 1976. Jassby, D.L. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Nucl. Fusion; 17: No. 2, 373-398(1977). 

The contents of this 
scales of the projects, plasma p 
of the designs, magnetic systems design, 
controls, power supplies, vacuum systems, operations 
maintenance, computer simulation and reactor relevance, magnetic 
systems, mechanical systems, power supplies, physics and auxiliary 
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heating, status of TFTR, status of JT-60, status of JET, status of T- 
20, medium-sized tokamaks. 


53487 Reversed-field pinch experiments on TPE-1. Shimada, T.; 
Hirano, Y.; Maejima, Y.; Ogawa, K. (Electrotechnical Lab., Tanashi, 
Tokyo (Japan). Tanashi Branch). pp 463-469 of In Plasma physics 
Cc a nuclear fusion research 1976. Vol. I. Vienna; IAEA 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

The reversed-field pinch (RFP) configurations on TPE-1 are 
set up by fast programming of the coil currents, and experiments 
have been successfully carried out to establish the techniques for 
obtaining and maintaining MHD-stable RFP. The stable equilibria 
are characterized by hollow pressure profiles having typical RFP 
field configurations with observed beta value of 20-30%. 


53488 Power from fusion : electron and ion beam methods. John, 
P.I. (Physical Research Lab., Ahmedabad (India)). Sci. Today 
(Bombay); 11: No. 7, 28-33(Jan 1977). 

Two methods other than the laser-induced method, more 
recently attempted to trigger fusion reactions namely, the relativistic 
electron beam method and the ion beam method, are described. The 
conceptual design of such a fusion reactor is given. The relative 
merits and demerits of the two methods are discussed. The Astron 
scheme whereby a toroidal system of closed magnetic field lines are 
obtained, and which has been revived for magnetic confinement of a 
fusion plasma, has also been discussed. 


53489 Advances in nuclear fusion research. Report of the 6th 
international conference at Berchtesgaden. Steuer, K.H. (Max-Planck- 
Institut fuer Plasmaphysik, Garching/Muenchen (Germany, F.R.). 
Experimentelle Plasmaphysik 2). Atomwirtsch., Atomtech.; 22: No. 2, 
97-98(Feb 1977). (In German). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R. (6 
Oct 1976). 

Short communication only. 


53490 Energy yield from fusion. Kistemaker, J. (Stichting voor 
Fundamenteel Onderzoek der Materie, Amsterdam (Netherlands). 
Instituut voor Atoom en Molecuulfysica). Energiespectrum; 1: No. 4, 
120-124(Apr 1977). (In Dutch). 

The author surveys some of his impressions of the Berchtes- 
gaden conference (Oct 1976) on thermonuclear devices. Research 
programs in the Soviet Union, the United States, Japan and of 
EURATOM are briefly discussed. Attention is paid to planning, 
costs and budgets. 


PHYSICS AND BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 52517 


53491 (GA-A—14178, pp 4.1-4.29) ISX base program. Mar 
1977. 


In Magnetic fusion energy program. Summary progress 
report, Fusion Division, July 1, 1975—September 30, 1976. 

A brief discussion of the impurity flow reversal experiment in 
ISX is presented. Some diagnostic techniques for observing the 
impurities are described. Analytic theories and code developments 
are given for the following: neutral transport in cylindrical plasmas, 
analytic solution for neutral transport in a half-space, and numerical 
description of tokamak boundary. (MOW) 


53492 (GA-A—14178, pp 6.1-6.35) Fusion materials and technol- 
ogy. Mar 1977. 

In Magnetic fusion energy program. Summary progress 
report, Fusion Division, July 1, 1975—September 30, 1976. 

Experimental studies have been carried out on the chemical 
vapor deposition of LiC to determine the effects of various process 
parameters on the morphology, crystal structure and chemical com- 
position of the end product. Because impurities in commercially 
available SiC and graphite are very important to fusion reactor 
performance, impurity vaporization tests on a variety of samples 
were also conducted. Another program important to first wall 
performance deals with particle and plasma interactions with sur- 
faces; more specifically, unique measurements were made to examine 
sputtering, radiation damage and impurity reflux from surfaces due 
to ion impact. In the superconducting magnet program, a conceptual 
design study was carried out on toroidal coils for a Doublet experi- 
mental power reactor. Recognizing that such coils, or coils for a 
smaller, earlier experimental machine, would benefit from special 
testing methods, a second study was initiated to conceive and 
analyze a test bed for large toroidal coils. Summaries of the scope 
and results for these programs are given. 
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53493 (IPP—III/30) Generation and dynamics of runaway elec- 
trons in Tokamaks. Fussmann, G. (Max-Planck-Institut fuer Plasma- 
physik, Garching/Muenchen (Germany, F.R.)). Aug 1976. 33p. Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

8 figs.; 14 refs. 

We discuss the different contributions to the dynamic friction 
of a fully ionized, multicomponent plasma in the suprathermal range 
including relativistic effects. It is found that Coulomb collisions are 
most important but relativistic effects become essential for electron 
energies above approximately 500 keV. The motion of su 
electrons in momentum space is investigated by means of the relativ- 
istic Fokker-Planck equation. Compared with Dreiccr, we find a 
more complicated picture for the family of flow lines in momentum 
space even for the non-relativistic case. A simple relation for the 
runaway threshold energy is obtained, and the acceleration and 
deceleration of runaways is investigated. In addition, we discuss the 
production and losses of runaways in tokamak discharges and esti- 
mate the runaway density for some experimental conditions. On the 
basis of these considerations, no problems with runaways are expect- 
ed for the JET experiment and the conceptual data of a fusion 
reactor. 


53494 (JAERI-M—6460) Neutronics of the blanket in a JAERI 
experimental fusion reactor. Iida, H.; Seki, Y.; Ide, T. Japan Atomic 
Energy Research Inst., Tokyo). Mar 1976. 21p. (In Japanese). Dep. 
NTIS (US Sales Only), PC A02/MF A01. 

Neutronic = of the blanket in a JAERI Experimental 
Fusion Reactor (JXFR) have been studied by one- and two-dimen- 
sional transport codes. In the design, a tritium breeding ratio of 0.81 
is obtainable. Parametric analysis shows that reduction of the volume 
ratio of blanket structure is effective in increasing the breeding ratio. 
The distributions of nuclear heating in the blanket by one- and two- 
dimensional transport codes are in agreement. 


53495 (JAERI-M—6531) Tokamak circuit. Suzuki, Y.; Ogata, 
A.; Ninomiya, H.; Aikawa, H.; Kameari, A. (Japan Atomic Ener, 
Research Inst., Tokyo). May 1976. 35p. (In Japanese). Dep. Ss 
(US Sales Only), PC A03/MF A0Ol. 

A method is described of studying the etic interactions 
between plasma and electrical components in a to Discussion 
is first made of the magnetic interactions among currents in the 
electrical components (i.e. the vacuum chamber and the various 
coils). The interactions between the plasma and the components are 
then treated, taking into consideration mhd equilibrium, horizontal 
motion of plasma and variation of plasma cross section. A set of 
equivalent circuit equations are finally derived useful for describing 
behavior of the tokamak plasma. The quantities used to characterize 
the plasma are major radius, minor radius, poloidal beta value, 
internal inductance, plasma resistance and ellipticity of plasma cross 
section. The components considered are air-core transformer coil, 
vertical field coil, liner, vacuum chamber, magnetic limiter coil and 
quadrupole field coil. Toroidal effect is included up to the second 
order of reciprocal aspect ratio. Applications of the method are also 
presented. 


53496 (JAERI-M—6577) Measurements of plasma energy losses 
to the wall in JFT-2. Sato, T.; Hirayama, T.; Maeno, M.; Fujisawa, 
N. (Japan Atomic Energy Research Inst., Tokyo). Jun 1976. 16p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

With a silicon thermister and a pyroelectric device measure- 
ments are made of the energy losses associated with radiation and 
charge-exchange of fast neutrals in the JFT-2 device. The ratio of 
energy losses to the wall to the input energy into the plasma 
decreases with increasing plasma current, when the average electron 
density is kept constant. The measured wall loss amounts to 20 to 
100% of the input energy depending on discharge conditions. 


53497 (JAERI-M—6606) Density distributions of impuri 
related energy losses in tokamak Tazima, T.; Inoue, K.; 
Nakamura, Y. — Atomic Energy Research Inst., Tokyo). Jun 
1976. 38p. Dep. NTIS (US Sales Only), PC A03/MF A01. 
Stationary density distributions of impurities as carbon, 
oxygen and iron in various states of ionization and related energy 
losses in tokamak plasmas are calculated numerically, taking into 
account cross-field classical and anomalous diffusions and ionization- 
recombination processes. The numerical model provides results in 
good agreement with ST and TFR experiments. The diffusion of 
impurity ions is not classical, and the energy losses by impurities 
cause the strong cooling of the plasma near the bo . The 
energy losses will become more serious in a large tokamak of the 
next generation, since they amount to 0.1 MW/m* of power loss at a 
concentration of 5-10% carbon, 2-5% oxygen or 0.1-0.3% iron. 


53498 (PPPL—1342) Method of plasma impurity control without 
magnetic divertor. Schivell, J.F. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Jun 1977. Contract EY-76-C-02-3073. 18p. 
Dep. NTIS, PC A02/MF AOl1. 

A method is proposed for controlling impurity generation in a 
tokomak by skimming and pumping the scrape-off. This method 





5560 ENERGY RESEARCH ABSTRACTS 


avoids many of the complications of a magnetic divertor, such as 
specially configured —. fields, toroidal symmetry, and ineffi- 
cient use of toroidal field volume. Estimates are given for o 
ee es ee eae ee ae actor of 10 should 

achievable. The necessary high-capacity pump aalll employ 
either titanium gettering or cryocondensation. 


53499 Ne ny & tile maa. 
pone R.A.; Prevender, T.S. (California Univ., Livermore (USA). 

Lawrence Livermore Lab.). 1977. Contract EY-76-C-04-0789. 24p. 
eee Dep. NTIS, PC A02/MF AO1. 

From International conference in metallur, 
erosion session; San Francisco, California, Uni 
(USA) (28 Mar Mar 1977). 

The coating of the first wall of a fusion reactor must with- 
stand an intense neutron flux, the impact of energetic charged and 
neutral particles, and photons, all of which escape from the plasma. 
Penetration of material eroded from the first wall coating into the 
re Se eee aan es Oe Sie ames Senge Seems. 

ore, material selection for the first-wall coating of a fusion 
reactor represents one of the critical problem areas for the achieve- 
ment of een pee Theoretical and experimental studies which 
have been co yl SB peng Mb edl ae femal 
viewed with special emphasis placed on the more critical 
Possible directions of future research in this area will be outli 


53500 Photo-neutron production in the PLT tokamak. Strachan, 

J.D.; Meservey, E.B.; Stodiek, W. (Princeton Univ., N.J. rt 

Plasma Physics Lab.); Naumann, R.A; Girshick, F. 

Univ., N.J. (USA). Dept. of Physics; Princeton Univ., N.J. (USA). 

Dept. ‘of Chemistry). Nucl. Fusion; 17: No. 1, 140-144(1977). 
Letter-to-the-editor. 


ical coatings, wear 
States of America 


53501 N cross-section screw-pinch experiment on 
TPE-la. Tamaru, T.; Sugisaki, K.; Hayase, K. (Electrotechnical 
Lab., Tanashi, Tokyo (Japan). Tanashi Branch). pp 471-475 of In 
Plasma physics and controlled nuclear fusion research 1976. Vol. I. 
Vienna; [AEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

TPE-la is a slow screw-pinch device with D-s cross- 
section and metal shell. After implosion, slow outward drift, inward 
drift and axial contraction, the plasma settles in the quasi-steady 
equilibrium state, in which the safety factor, the half-axis ratio and 
the displacement of plasma are almost constant and the beta value 
varies slowly. A high beta (<5%) plasma is maintained for more 
than . No gross instability is observed. It is found that the 
——- of the plasma varies significantly as the filling gas pres- 
sure. The plasma column is surrounded by the force-free current and 
the magnetic field configuration is a typical screw-pinch type. 


MAGNET COILS AND FIELDS 


53502 (BNL—22497) Cryogenic aspects of a demountable toroi- 

dal field > ag for tokamak type fusion bh on Hsieh, S.Y.; 
Powell, J.; Lehner, J. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 24p. (CONF- 70801—3). 
Dep. S, PC A02/MF AO1. 

From Cryogenic conference; Boulder, Colorado, 
United States of pate SA) G Aug 1977). 

A new concept for superconducting Toroidal Field (TF) 
magnet construction is presented. It is termed the “Demountable 
Externally Anchored Low Stress” (DEALS) magnet system. In 
contrast to continuous wound conventional superconducting coils, 
each magnet coil is made from several t col segments $0 form 
a polygon which can be joined and disjoined to improve reactor 
maintenance Som ae or to replace failed coil segments war 


example is presented of a DEALS magnet s 
SUE Eds teerens tae anced angen omens Seothen 


followed by a detailed analysis of the major heat loads in order to 

ee en ee Or Se caane: ite the 

increased heat caused by high current power leads (200,000 

amps) and the coil warm reinforcement su; ee ee Oe ee 

shows that at most, only about one percent L)opepy 20 

of the ~ electrical output apes Any ~ apy bake pi 
t 


2 coils, i 
cessibility to the blanket shield assembly, reduced reliability soquire- 
ments for the magnet, much lower stress in conductor, easier 


cation of improved high field brittle su; luctors like NbsSn, 
improved magnet safety features, etc. drawbacks are the in- 
creased requirements and the necessity of a movable 
coil support system. A with a conventional 

system is made. It is concl that the benefits of the D 
approach far outweigh its penalties, and that the DEALS concept is 
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the most practical, economical way to construct TF magnet systems 
for Tokamak reactors. 


53503 (BNL—22821) Three dimensional inelastic evaluation of a 
controlled MFE (Magnetic Fusion Energy) reactor magnet. Lehner, J.; 
Reich, M.; Powell, J. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1977. Contract EY-76-C-02-0016. 12p. (CONF-770807—19). 
Dep. NTIS, PC A02/MF AO!. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, California, United States of 
America (USA) (15 Aug 1977). 

To analyze the stresses in the coil during both normal and 
uenched conditions, use was made of available two-dimensional 
inite element codes. In one set of analyses the coil disk cross section 

of a UWMAK-I reactor was modeled in some detail with conduc- 
tors, reinforcement and insulators all appearing as distinct elements. 
The coil itself was assumed to be axisymmetric rather than of the 
actual constant tension D-shape. The effects of temperature inhomo- 
geneities over the disc cross section could now be modeled although 
temperature increases were taken to be the same all around the disc 
circumference because of the axisymmetric assumption. Only an 
elastic analysis was done for this geometry. In the second type of 
analysis the actual shape of the entire disc or a disc portion was 
modeled per unit depth to investigate stress under normal operating 
conditions as well as due to temperature variations in the circumfer- 
ential direction. Elastic-plastic analyses were done for these configu- 
rations where temperatures and stresses were assumed constant 
through disc thickness. 


53504 a Magnet safety and reliability in magnetic 
fusion energy systems. A summary Powell, J.; Hsieh, D.; 
Lehner, J.; Reich, M.; Yu, W.Y. (Brookhaven National Lab., U ton, 
N.Y. (USA)). Feb 1977. Contract EY-76-C-02-0016. 86p. 
NTIS, PC A05/MF AO1. 

The results of a two year study on magnet safety as it applies 
to Magnetic Fusion Energy Reactors and influences current pro- 
gram planning and experimental magnet design are presented in this 
summary report. Existing experience with superconducting magnet 
design and operation has been reviewed with the help of many 
active workers in this field and related to general reactor safety 
studies and techniques using the vast body of work generated in 
fission reactor safety pro as an illustrative reference base. A 
principal conclusion is that the inclusion of safety planning and 
design as a program pack nb even at this early stage in Magnetic 
Fusion Reactor Development will save a great deal of money, time 
and — readjustment in the total thirty year program now 
envisaged. 
53505 (GA-A—14178, pp 3.1- > age Ill. Mar 1977. 

In Magnetic fusion Piste se Summary progress 
ae Fusion oe July 1, 19 Bw a Be 30, 1976. 

be om. and engineering concepts of the Doublet III are 

described. —— required for basic machine design and for 
formulation of neutral beam heating plans are discussed. Included 
are descriptions of the poloidal field system, toroidal field system, 
motor generator energy storage system, vacuum system, and limiter. 
Also, some diagnostic plans are presented. (MOW) 


63506 (GA-A—14178, pp 7.1- 1.39) Syetem _itudies. Mar 1977. 


—— = Summary progress 
report, Fusion Division, » July 1, 19 s~—s 30, 1976. 

The section briefly summarizes the system studies carried out 
during the reporting period for The Next Step (TNS), a noncircular 
demonstration reactor and the conceptual design of the blanket and 
power conversion system of a mirror fusion-fission reactor (in coo- 
peration with Lawrence Livermore Laboratory). For purposes of 
initial scoping studies, the TNS device is defined as the next step in 
the deve t of a tokamak power reactor after TFTR. Its 
aes objective is to achieve ignition with sufficiently long pulse 
lengths to study burn a in a facility which results in integrat- 
ed reactor technology experience. The TNS studies have examined 
key physics and technology tasks and developed preliminary sizing 
considerations. This will serve as a basis for a comprehensive om 
of the optimum characteristics for TNS in FY77. 


53507 (IPP—4/142) Mechanical stress calculations for toroidal 
eld cols by the Ante element method. Soc M.; Jandl, O.; Goren- 
t fuer hysik, Garching/Muen- 
— 22p. (IPP—III/31). Dep. NTIS 


fundamental relationships of the finite ele- 
ment ek this report describes the calculation steps worked out 
for mechanical stress calculations in the case of magnetic forces and 
forces | ee by thermal expansion or compression of —— 
field coils oie the SOLID SAP IV computer program. The 
displacement Stress analysis are based on the 20-node 
tric solid element. The calculation of the nodal forces produced by 
magnetic body forces are discussed in detail. The computer pro- 
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grams, which can be used generally for mesh generation and deter- 
mination of the nodal forces, are published elsewhere. 


53508 (JAERI-M—6540) Evaluation of shielding design for su- 

ing magnets. II. Study on the deep penetration problem. 
Seki, Y.; Iida, H.; Ide, T. (Japan Atomic pny Research Inst., 
Tokyo). May 1976. 26p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A03/MF AO. 

Effect of the calculational conditions on accuracy of the 
shielding design for superconducting magnets in the fusion reactor 
designed in JAERI has been studied by one-dimensional discrete- 
ordinate calculations. The accuracy is found to be highly sensitive to 
the mesh interval spacing chosen. To meet the mesh spacing require- 
ment in the calculation of the deeply penetrated neutrons, a method 
of connecting the neutron fluxes of two adjacent systems using a 
shell source is shown to be useful. 


53509 (JAERI-M—6552) Standard positions of the poloidal coils 
in large tokamak JT-60. Aikawa, H.; Ninomiya, H.; Kameari, A.; 
Suzuki, Y. (Japan Atomic Energy Research Inst., Tokyo). May 1976. 
36p. (In Japenese . Dep. NTIS (US Sales Only), PC A03/MF AO1. 

In detailed design of large Tokamak JT-60, standared posi- 
tions of the poloidal coils (transformer, vertical field, quadrupole 
field, and horizontal field) have been determined by code POPOCO 
GRADIS using a — display. It is possible to suppress the stray 
field due to a current flowing through the transformer coils below 26 
G at plasma periphery. however, it becomes as high as 150 G when 
the position of each transformer coil has a setting error of 2 cm in 
random directions. The other control fields can be held within 5% of 
the objective fu actions. 


53510 (KFK—2359) Superconductor technology for fusion mag- 
nets. Dustmann, C.H.; Juengst, K.P.; Komarek, P.; Krafft, G.; 
Krauth, H.; Maier, P.; Ries, G.; Schauer, W.; Schmidt, C.; Seibt, E. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Ex- 
perimentelle Kernphysik). Nov 1976. 141p. (In German). Dep. NTIS 
(US Sales Only), PC A07/MF AO1. 

46 figs.; 13 tabs.; 97 refs. 

The development of advanced superconductors for magnets 
in fusion experiments is an essential problem. In this report the 
parameters of a big tokamak magnet system are presented and the 
resulting constraints for the conductor are given. Comparing this 
constraints with the state of the art of the magnet and conductor 
technology, the goals of the needed conductor development are 
defined. Existing conductor concepts are described. Based on con- 
siderations on the main problems (cooling concepts, mechanical 
stress analysis, stabilization, ac-losses).a concept of an economically 
feasable and cryogenically stabilized flat cable conductor is devel- 
oped. Typical parameters of a 10 kA conductor with NbTi at 8 T are 
given. The experimental investigations needed for the conductor 
development are discussed. Existing devices for measurements of 
Isub(c), ac-losses and the behaviour of the conductor under mechani- 
cal stress are described and typical experimental results are present- 
ed. The need of the completion of the measuring devices and 
programmes is stressed. The construction of a versatile conductor 
test facility is proposed. 


53511 (LA—6811-P) Proposed tokamak poloidal field system 
development program. Rogers, J.D.; Vogel, H.F.; Warren, R.W.; 
Weldon, D.M. (Los Alamos Scientific Lab., N.Mex. (USA)). May 
1977. Contract W-7405-ENG-36. 93p. Dep. NTIS, PC A05/MF 
AOl. 

A program is proposed to develop poloidal field components 
for TNS and EPR size tokamak devices and to test these compo- 
nents in realistic circuits. Emphasis is placed upon the development 
of the most difficult component, the superconducting ohmic-heating 
coil. Switches must also be developed for testing the coils, and this 
switching technology is to be extended to meet the requirements for 
the large scale tokamaks. Test facilities are disc ; power sup- 
plies, including a homopolar to drive the coils, are considered; and 
poloidal field systems studies are proposed. 


53512 (ORNL/TM—S5922) Magnetics and superconductivity 
section annual progress report for period ending December 31, 1976. 
Lubell, M.S.; Dresner, L. (Oak Ridge National Lab., Tenn. (USA)). 
Jun 1977. Contract W-7405-ENG-26. 32p. Dep. NTIS, PC A03/MF 
AOl. 
The Magnetics and Superconductivity Section has the re- 
sponsibility for ee gy aerate: t systems for to- 
fusion machines. This is being accompli by carrying out 
those research and development needs which will provide the phys- 
ics understanding and engineering data necessary to design, fabri- 
cate, and test large toroidal field tr) and poloidal field (PF) coils. 
This information, in addition, supports the Large Coil Program 
(LCP). A number of design projects have been performed, some in 
—— of other programs and some of a continuing nature. These 
orts support the goals and requirements for both the TF and PF 
magnet systems. Examples are the magnet designs for the EPR, 
Demo, EBTR, EBT-II, and preliminary scoping for the INS project. 
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The principal effort was expended on the iteration of the EPR 
Reference Design. Three features of the original reference design-- 
the honeycomb coil structure, the oval coil shape, and the forced- 
flow cooling of the conductor by supercritical helium--remain as key 
features of the TF coils. Considerable progress has been made in the 
theoretical understanding of forced-flow-cooled conductors, and 
optimized designs with maximum stability margin can be designed to 
meet specific applications. Experiments which will test the theory 
are in progress. 


53513 Water cooling coil. Suzuki, S.; Ito, Y.; Kazawa, Y. (to 
Hitachi Ltd). Japanese Patent 1976-89,996/A/. 5 Feb 1975. 2p. (In 
Japanese). 

Object: To provide a water cooling coil in a toroidal nuclear 
fusion device, in which coil is formed into a small-size in section so 
as not to increase dimensions, weight or the like of machineries 
including the coil. Structure: A conductor arranged as an outermost 
layer of a multiple-wind water cooling coil comprises a hollow 
conductor, which is directly cooled by fluid, and as a consequence, a 
solid conductor disposed interiorly thereof is cooled indirectly. 


53514 Connected portion of coil. Takizawa, T.; Ito, Y. (to Hita- 
chi Ltd). Japanese Patent 1976-89,997/A/. 5 Feb 1975. 4p. (In 
Japanese). 

Object: To enhance mechanical strength of a connected por- 
tion of a coil to minimize the coil in sectional area thus enabling the 
manufacture of poroidal coils for use with a toroidal nuclear fusion 
device. Structure: A connecting member of a split coil comprises a 
composite conductor comprising a combination of a good conduc- 
tive material such as electric copper, aluminum and the like and a 
metal having a highly stress-resisting property such as beryllium 
copper, stainless steel and the like, to thereby increase the mechani- 
cal strength of the connected portion. 


53515 Guide for the helical coil in a nuclear fusion device. Imura, 
Y. (to Hitachi Ltd). Japanese Patent 1976-91,495/A/. 7 Feb 1975. 3p. 
(In Japanese). 

Object: To provide a guide for the helical coil, in which belt- 
like glass fibers are wound and laminated on a doughnut-like plastic 
mold to obtain the guide of high accuracy whose accuracy in 
dimension is stabilized without being controlled by climate. Struc- 
ture: Glass fibers cut into belt-like configuration are helically wound 
and laminated on a doughnut-like plastic mold interiorly filled with 
foamed resin to form a guide for the helical coil. 


53516 Internal disruptions and current breakdown in TFR. pp v.1 
p.279-287 of In Plasma physics and controlled nuclear fusion re- 
search 1976. Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

Experimental results are given on (1) internal disruptions 
which, in a relaxation mode, flatten the temperature distribution on 
each side of the q=1 surface, and (2) the sudden current breakdowns 
in the discharge which take place particularly when one tries to raise 
the density. Various mechanisms are discussed which might explain 
the internal disruptions, in particular a transient ergodization of the 
flux lines propagated from either side of the magnetic resonance 
surface. 


53517 Structure of the magnetic surfaces in the axial region of an 
1=3 field. Kalyuzhnyj, V.N.; Nemov, V.V. (AN Ukrainskoj SSR, 
can Fiziko-Tekhnicheskij Inst.). Nucl. Fusion; 17: No. 2, 179- 
191(1977). 

Using analytical methods, the authors investigate the axial 
region of the magnetic configurations of 1=3 traps (stellarator and 
torsatron) when a uniform transverse field is present. They deter- 
mine the conditions necessary for the existence of a rosette-type 
structure of the magnetic surfaces in the axial region as a function of 
various magnetic trap parameters such as toroidality, the angle of 
inclination of the helical conductors and the strength of the trans- 
verse field. Expressions are found for the critical transverse magnetic 
field value at which the rosette-type structure disappears. 


53518 Measurement of the poloidal magnetic field distribution in 
Tokamak plasmas with the aid of Faraday effect in the far infrared. 
Kunz, W.; Dodel, G. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. 
fuer ~ moe ag Verh. Dtsch. Phys. Ges.; No. 3, 698(1977). (In 
From Meeting on plasma and high-speed physics of the 
Deutsche Physikalische Gesellschaft e.V.; Essen, Germany, F.R. (7 - 
10 Mar 1977). 
Short communication only. 
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POWER SUPPLIES AND CIRCUITRY 


53519 Protector in a nuclear fusion device. Furukawa, M.; 
Yamane, K.; Niwa, S.; Ogata, F.; Masuda, J. (to Hitachi Ltd). 
Japanese Patent 1976-95,599/A/. 5 Feb 1975. 4p. (In Japanese). 

Object: To block an abnormal voltage, which shifts from 
plasma to coil or power supply by means of action of mutual 
induction, by a circuit utilizing non-linear impedance elements. 
Structure: The nuclear fusion device includes a current transformer 
coil, a vertical field coil and a plasma circuit, with a non-linear 
impedance element pad in —_— with at least the current 
transformer coil, said impedance oo ae in parallel 
with a short-circuiting switch, relative to mormal voltage 
moving from the plasma by means of action of mutual induction. 


COOLING SYSTEMS 


53520 (BNL—22462) Thermal-hydraulic analysis of low activity 
fusion banket designs. Fillo, J.A.; Powell, J.; Yu, W.S. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02- 
0016. 27p. (CONF-770802—3). Dep. NTIS, PC A03/MF A0O1. 

From National heat transfer conference; Atlantic City, New 
Jersey, United States of America (USA) (15 Aug 1977). 

The heat transfer aspects of fusion blankets are considered 
where: (a) conduction and (b) — and condensation are the 
dominant heat transfer mechanisms. In some cases, unique heat 
transfer problems arise and additional heat transfer data and analyses 
may be required. 


53521 (UCRL—78892) Two-phase-flow cooling concept for 
fusion reactor blankets. Bender, D.J.; Hoffman, M.A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 14 Jan 1977. 
Contract W-7405-ENG-48. 45p. (CONF-770802—2). Dep. NTIS, 
PC A03/MF AOl. 

From National heat transfer conference; Atlantic City, New 
Jersey, United States of America (USA) (15 Aug 1977). 

The new two-phase heat transfer medium proposed is a 
mixture of potassium droplets and helium which permits blanket 
operation at hih temperature and low pressure, while maintaining 
acceptable pumping power requirements, coolant ducting size, and 
blanket structure fractions. A two-phase flow model is described. 
The helium pumping power and the primary heat transfer loop are 
disc . (MOW) 


FUEL SYSTEMS 
REFER ALSO TO CITATION(S) 53238 


beams and their 


53522 (AED-Conf—76-506-029) 
application to controlled 3 
Ferch, R.L.; Friedman, A.; Humphries, S.; Lovelace, R.V.; Ludwig, 


G.; Sudan, R.N.; Book, D.L.; +; Cooperstein, G.; Drobot, AT. (Cor- 
neil Univ., Ithaca, N.Y. (USA) of Plasma Studies). 1976. 13p. 
(IAEA-CN—35/H4; 5, GONF-761012—82), Dep. NTIS (US Sales 
Only), PC A02/MF A 

From 6. ammiens oie on plasma physics and con- 
trolled nuclear fusion Berchtesgaden, German, Federal 
Republic of (F.R. Germany) (6 ok 1976). 

9 figs.; 9 refs. Available from the IAEA. 

Successful generation of pulsed W tls aan proton 
beams in the energy range 0.2 to 1.7 MeV i 
power technology been achieved by three 
reflex triodes, pinched electron-beam diodes and magn etcaly 
lated diodes. Peak current densities in excess of "10k kA/cm 
been observed on the NRL Camble II machine and over 1.0 kA/cm? 
on the Cornell Neptune machine. Peak total ion currents above 200 
kA are produced by Camble II. The potential applications of intense 
ion beams to magnetic confinement include 1) plasma heating and 2) 
ion rings. A summary of ongoing theoretical and experimental 
investigations with respect to these applications is presented. 


ne (LA—6616-PR, pp 51-64) Laser-fusion target fabrication. 
ay 
In LASL laser fusion pro Pro, rt, July 1— 
September 31, 1976. — iat: , 
The pellet fabrication effort, supported by extensive theoreti- 
cal investigations, supplies the thermonuclear fuel in packaged form 
suitable for laser-driven | oceania heating experiments. These 
DY ets range from sy deuterated-tritiated plastic films to frozen 
dot ms to complex DT gas-filled hollow microballoons, mounted 
rathin cieeraniiieen and coated with various metals and/or plastics. 
ity control and nondestructive testing techniques for 
alee the finished pellets are being developed. 


53524 (PPPL—1360) Optimization for 
Se a EE led Cte tee pre et 
Towner, H.H. (Princeton Univ., N.J. (USA). Plasma Physics Lab ). 


ERA VOL. 2, NO. 21 


Jun 1977. Contract EY-76-C-02-3073. 13p. (CONF-770644—1). Dep. 
NTIS, PC A02/MF AOI. 

From EPRI review meeting on advanced fuel fusion; Chica- 
go, Illinois, United States of America (USA) (27 Jun 1977). 

The radial density and temperature profiles of ignited plasmas 
utilizing non-DT fuels can be optimized to maximize fusion power 
density and minimize required anti n tau/sub E/ under the constraint 
of a maximum average plasma pressure. Strong axial temperature 
peaking or strong density peaking is advantageous, according to 
whether the fusion reactivity increases faster or more slowly than 
quadratically with temperature, respectively. For tokamak plasmas 
with maximum beta limited to 10% or less by MHD instability, 
optimal profile tailoring allows ignition of catalyzed D-D or D-*He 
fuels in devices of reasonable size (Ro — < 8 m), and 
with first-wall power loadings exceeding 1 MW/m 


53525 (UCRL—78469) Target designs for electron and ion beam 
sources with gains < 1. Meeker, D.J.; Nuckolls, J.H. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 22 Oct 1976. 
Contract W-7405-ENG-48. 27p. (CONF-761108—30). Dep. NTIS, 
PC A03/MF AOl1. 

From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, Citforin United States of America (USA) (15 
Nov 1976). 

Reduction of input power requirements for laser and charged 
particle fusion targets has been predicted by implosion calculations 
that simulate ignition of only a small fraction of the DT fuel instead 
of the total mass. Once ignition is reached in this localized region, 
the burn can propagate through the rest of the fuel mass. An 
approach that achieves this ignition by use of preheat and self- 

enerated magnetic fields is described here, with the result of lower 
input requirements, i.e., 30 TW and 100 kJ, to achieve breakeven. 


53526 (UCRL—78476) Micromachining of laser fusion target 
parts. Weir, J.T.; Hendricks, C.D.; Weinstein, B.W.; Willenborg, 
D.L. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 20 Oct 1976. Contract W-7405-ENG-48. 6p. (CONF-761108— 
28). . NTIS, PC —, AOl. 

rom Plasma — meeting of the American Physical Soci- 
“ys | es ifornia, United States of America (USA) (15 

‘ov 1976). 

A 5W argon ion laser that operates CW is used. A broad band 
rear mirror is tuned to maximum power output. The beam is directed 
vertically by an adjustable turning prism, through a beam splitter, 
and then focused with an ordinary microscope objective lens onto 
the material to be cut. The beam splitter allows a telescope and 
television camera arranged to view the cutting through the same lens 
that is focusing the laser. The object to be cut is mounted on a 
micromanipulator which can move the object in two dimensions in 
the focal p of the laser. (MOW) 


53527 (UCRL—78477) Interferometric measurement of laser 
fusion targets. Weinstein, B.W.; Hendricks, C.D. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 20 Oct 1976. Con- 
tract W-7405-ENG-48. 20p. (CONF-761108—29). Dep. NTIS, PC 
A02/MF AOl1. 

From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, ifornia, United States of America USA) (15 
Nov 1976). 

One of the important parameters of hollow glass microsphere 
laser fusion tar, is the wall thickness and uniformity. It was 
shown pre y how a combination of white light and monochro- 
matic light ieimemetey can be used to measure the absolute 
optical path through the center of a glass microsphere. The use of 
this technique to measure nonuniformities in microsphere walls is 
discussed. way in which the actual optics used in the interfero- 
meter affect the wall thickness measurements is also discussed. 


53528 (UCRL—78481) Production of glass balloons for laser 

Hendricks, C.D.; Dressler, J.L. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 21 Oct 1976. Contract W-7405- 
ENG-48. 24p. ee ieaiee cnanaie Dep. NTIS, PC A02/MF AO01. 

From Plasma physics meeting of the American Physical Soci- 
sty: _ siforain United States of America (USA) (15 

ov 

An us for producing small quantities of glass balloons 
for use ny rey wooed targets is descri To produce precise 
quantities of the ingredients of one balloon, a jet of an aqueous 
solution of the glass constituents a blowing agent is metered into 
uniformly sized drops by Rayleigh breakup. A small fraction of these 
uniform drops is then gh an oven where the water is 
evaporated, the remaining solid material is fused into glass, and the 
blowing agent decomposes to blow the drop into a balloon. An 
—— is made of the heat flow process and photographs of the 

ting glass balloons are presented. 


53529 (UCRL—78865(Rev.1)) Equilibrium constants 
drogen isotopic self-exchange reactions in the 4.2 to 50.0 K tempera- 
ture range. Pyper, J.W.; Souers, P.C. (California Univ., Livermore 





NOV. 15, 1977 


(USA). Lawrence Livermore Lab.). 1 Jun 1977. Contract W-7405- 
ENG-48. 19p. (CONF-770801—8). Dep. NTIS, PC A02/MF AOI. 
_ From Cryogenic engineering conference; Boulder, Colorado, 
United States of America (USA) (2 Aug 1977). 
i}. fusion may require a mixture of liquefied or froz7n 
D2 and Tz. The equilibrium constant of the exchange reaction 
describes the composition of this fuel. We have calculated the 
equilibrium constant K/sub DT/ for the reaction D2 + T2 = 2DT 
in the 4.2 to 100 K temperature range. The results agree well with 
previous calculations at 25, 50, and 100 K. Calculations at tempera- 
tures below 25 K have not been published previously. In the 16.7 to 
33.3 K temperature range, which includes the triple point, K/sub 
DT/ can be represented by K = 2.995 exp[-10.82/T]. The values of 
the analogous equilibrium constants for Hz-D2 and H:2-T2 are also 
given in the 4.2 to 50 K temperature range. 


53530 (UCRL—79036) Three-phase region of D2-DT-T2. Souers, 
P.C.; Kelly, E.; Roberts, P.E.; Fearon, D.; Tsugawa, R.T. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 14 Jan 
1977. Contract W-7405-ENG-48. 24p. (CONF-770801—7). Dep. 
NTIS, PC A02/MF A0Ol1. 

From Cryogenic engineering conference; Boulder, Colorado, 
United States of America (USA) (2 Aug 1977). 

The three-phase region of various mixtures of Dz, DT, and T2 
has been ye pee through plots of temperature and pressure vs 
time. The liquid surface for a temperature-vs-composition plot is 
obtained from the points of first freezing. The solid surface is 
obtained from the points of first melting after a quick freeze. All 
components appear miscible in both liquid and solid phases from 17 
to 22 K. From analogy to H-T systems, the chemical equilibria in 
these D-T systems were assumed to be the same at experimental 
temperatures as at room temperature. The Raoult’s-law total pres- 
sure is calculated from an pn em of all six species; the experimental 
pressure is at the most 3.5% higher than the Raoult’s-law pressure. 
Raoult’s law is used to obtain gas-phase compositions; the phase 
diagram shows a maximum temperature difference of 0.15 K be- 
tween the gas and solid surfaces. As an example for 50-50 mole % of 
liquid D-T at about 19.7 K, the gas will contain about 42% T and the 
solid 52%. Codes giving the equilibrium vapor pressures of pure 
components for both the solid and liquid from 4 to 30 K are listed. 


53531 Nuclear fusion power supply device. Nakagawa, S. (to 
Tokyo Shibaura Electric Co., Ltd). Japanese Patent 1976-89,099/A/. 
3 Feb 1975. 3p. (In Japanese). 

Object: To use a hybrid power supply device, which com- 
prises a thyristor power supply and a diode power supply, to 
decrease cost of a nuclear fusion power supply device. Structure: 
The device comprises a thyristor power supply connected through a 
closing unit and a diode power supply connected in parallel through 
a breaker, input of each | pred supply being applied with an output 
voltage of a flywheel AC generator. When a current transformer is 
excited, a disconnecting switch is turned on to close the diode power 
supply and a current of the current transformer is increased by an 
automatic —— regulator to a set value within a predetermined 
period of time. Next, the current is cut off by a breaker, and when 
the breaker is in on position, the disconnecting switch is opened to 
turn on the closing unit. Thus, when a plasma electric current 
reaches a predetermined value, the breaker is turned on, and the 
current of the current transformer is controlled by the thyristor 
power supply. 


53532 Development of ion source for neutral beam injection. 
Matsuda, S.; Ohara, Y.; Oga, N. (Ja Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment); Ito, T.; Kondo, 
U. IONICS; 2: No. 4, 10-15(Apr 1976). (In Japanese). 

There are a few methods for further raising (secondary heat- 
ing) toroidal plasma temperature above the limit of Joule heating of 
1 to 2 keV. In this paper, the ion source used for neutral beam 
injection heating is described, which is now considered to be the 
most effective means as the secondary heating. It was reported that 
in Oak Ridge National Laboratory, neutral particle beam was inject- 
ed into the torus and the plasma temperature increased as expected. 
Japan Atomic Energy Research Institute (JAERI) planned the 
plasma heating by neutral beam injection in JFT-2 torus from the 
summer of 1976 and it was decided that the heating by neutral beam 
injection is also employed in the critical plasma test facility (JT-60) 
which is scheduled to start operation in 1980. For this purpose, 
JAERI decided to build some test stand for ion source development 
including ITS-1 already prepared. At present, the test stand ITS-2 
for the development of two stage acceleration ion source is ordered 
as a part of the development program of neutral beam injection 
heating for JT-60. This stand will be available for the test of ion 
sources of up to 100 kV, 20 A, and pulse width 1 sec. 


53533 Weak thermonuclear reaction wave in high-density plasma. 
Asano, N. (Utsunomiya Univ. (Japan). Faculty of Engi ring); 
Nishihara, K.; Nozaki, K.; Taniuti, T. Nippon Seirigaku i; 41: 
No. 5, 1774-1777(Nov 1976). 
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It is shown that when the thermonuclear reaction is weak, a 
thermonuclear reaction wave is governed by the modified 
equation with instability and the auxiliary equation which determines 
the density of high energy a particles. Using these simplified equa- 
tions, we represent the ignition condition and the steady-state struc- 
ture ~~ ae reaction wave, where the effect of finite a-particle range 
is included. 


RADIATION HAZARDS 


53534 Radiological and environmental aspects of fusion power. 
TN NG tsar oo - <5! Seritat (Oak Ridge National Lab., 
. Nuc ‘; 18: No. 2, = ; 

Fusion-reactor technology is presently in conceptual and 
early developmental stages. Concomitant with hardware 
ment, potential health and environmental impacts must be evaluated 
to ensure that technologists have pertinent information available so 
that adequate consideration may be given to health and environmen- 
tal problems. This article discusses problem areas attendant to tri- 
tium, activation products, and magnetic fields associated with fusion- 
reactor systems. 


INERTIAL CONFINEMENT SYSTEMS 
REFER ALSO TO CITATION(S) 53375, 53525 


53535 (AED-Conf—76-506-017) Macroparticle acceleration by 
laser induced ablation pressure. Bur M.D.J.; Motz, H.; Rumsby, 
P.T. (Oxford Univ. (UK). t. Oo —S Science). 1976. 7p. 
(IAEA-CN—35/H3; CONF-761012—80). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Federal 
Republic of (F.R. Germany) (6 Oct 1976). 

5 figs. 14 refs. Available from the IAEA. 

In this paper it is shown that the theoretical scaling of plasma 
pressure is very closely obeyed using ordinary Qswite laser 
pulses, resulting in velocities of over 2 x 10* cm s~*. The problems 
associated with increasing this velocity whilst still not rupturing the 
pellet have also been examinea and an experiment to determine the 
results described. 

(AED-Conf—76-506-018) Thermonuclear fusion plasma 

and . Yamanaka, C.; Yokoyama, M.; 

Nakai, S.; Yamanaka, T.; . Kato, Y.; Sasaki, T.; Mochizuki, 

T.; Kitagawa, Y.; Matoba, M. (Zentralstelle fuer Atomkernenergie- 

Dokumentation (ZAED), Eggenstein-Leopoldshafen (Germany. 

F.R.)). 1976. 15p. ((AEA-CN—35/F5; CONF-761012—11). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Federal 
Republic of (F.R. Germany) (6 Oct 1976). 

21 figs.; 1 tab.; 8 refs. Available from the IAEA. 

The current problems of the laser fusion research are to get 
fundamental understanding of 1) the coupling of a due to 
various interactions and 2) the implosion process of pellet targets. To 
pursuit these objects, the high power laser systems of various wave 
lengths have been constructed. A laser system of 4 beams, 
‘Gekko IV’ using a new phosphate LHG-5 been construct- 
ed. The output energy is | kJ in one nanosecond and 300 J in 100 
picosecond. The focusable size of each beam is 50 ym in diameter. 
An E-beam controlled CO: laser system, ‘Lekko I’ can deliver 500 J 
in nanosecond. The multiband multiline oscillator is tested to in- 
crease the energy extraction. Saturation energy of the laser increases 
about 60%. The PFN capacitor bank is successfully employed to the 
main pumping discharge with perfect loading. As for the laser- 
plasma coupling, the importance of resonance rption, its relation 
to self generated magnetic fields and high energetic ion jet stream, 
self modulation of the density profile, and the influence of density 
scale length on the parametric instability related to the Brillouin 
backscattering are investigated. Using the lasers of 1 wm and 10 pm 
in wave length, we can clarify a scaling law of the interaction 

rocesses. A model of generation of fast ion jet stream is examined. 
e neutron yield in plasma focus is enhanced about two times by a 
strong absorption of the CO: laser beam. As for the implosion 
experiment, various targets with multi-layers have been studied 
considering the energy flow of radiation. The enhanced transmission 
of light is found (Ausaka effect). The compression of deuterium 
filled microballoon is estimated up to 100. The neutron yield is about 
105. 


53537 (CONF-770313—41) Pellet fusion by high energy heavy 
ions, Burke, R.; Cho, Y.; Fasolo, J.; Fenster, S.; Foss, M.; Khoe, T.; 
Langsdorf, A.; Martin, R. (Ar, National Lab., Ill. (USA)). 
po . Contract W-31-109-ENG-38. 5p. Dep. NTIS, PC A02/MF 
AOl. 

From Particle accelerator conference; Chicago, Illinois, 
United States of America (USA) (16 Mar 1977). 
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Some advantages and disadvantages of various approaches to 
pellet fusion are discussed. The review covers beam 
parametric studies, and ion source technology. (MOW) 


53538 (CONF-770633—1) Hearthfire design base for the high 

current low velocity rf linac. Burke, R.J.; Khoe, T.K.; Kustom, R.L.; 

Martin, R.L.; Moretti, A. (Argonne National Lab., Ill. (USA)). 31 

a as 1977. Contract W-31- 109. ENG- 38. 3lp. Dep. NTIS, PC A03/ 
AOl. 

From Low beta structure meeting; Berkeley, California, 
United States of America (USA) (1 Jun 1977). 

The particle beam parameters needed for inertial fusion can 
be achieved with conventional accelerator technology if heavy ion 
machines attain the level of performance of the most intense high 
energy proton machines. Many of the problems posed by this goal 
pertain to the low energy portions of the accelerator system. In 
particular, the implied particle current in the rf linac is 10°—10‘ 
times the values achieved with existing heavy ion machines. Much of 
this discrepancy is simply attributable to the great differences be- 
tween the design considerations relevant to accelerators for fusion 
and those which have determined the performance of the existing 
machines. The basic concept chosen at Argonne National Laborato- 
ry is cavities containing single drift tubes mounted on lambda/4 
supports. Such structures pose the least problem for the beam 
transport system, and one cavity is placed between adjacent —_- 
pole magnets. The average voltage gain of the first cells of the low 
velocity section is moderate; and, although probably acceptable and 
improved by the end of the 10 MV section, the low initial gain adds 
to the motivation provided by the transport problem to increase the 
preinjector voltage substantially above 750 kV. 


53539 (JAERI-M—6643) Improvement of the MEDUSA code 

for one-dimensional laser fusion analysis (MEDUSA-P) and sensitivity 

analysis of the energy gain. Takano, H.; Nakano, K. (Japan Atomic 

a Research Inst., Tokyo). Jul 1976. 49p. (In Japanese). Dep. 
IS (US Sales Only), PC A03/MF AO1. 

The MEDUSA-P code is a revised version of MEDUSA 
which was developed for calculation of the hydrodynamic behav- 
iour (implosion process and thermonuclear reaction) of i 
irradiated by an intense laser light. In conversion of MEDUSA for 
JAERI's computer, some programming errors were corrected. In 
order to express the violent space variation of plasmas, the number 
of region meshes is increased and the variables are expressed in 
double precision. And further, graphical representations of the main 
physical variables, i.e. rho (density), u (velocity), Tsub(i) (ion tem- 
perature), Tsub(e) (electron temperature) and P (pressure), are pro- 

ed to understand the complex time and space dependence of 
the plasma fluid with ease. The MEDUSA-P code is available for 
both computer FACOM 230/75 and CDC 6600. In this report, the 
calculations for spherical D-T pellets are performed with 
MEDUSA-P. The relation between several initial conditions and 
energy gain is described, and also phenomenology of the fuel implo- 
sion process. 


53540 (LA—6616-PR) LASL laser fusion program. Progress 
report, July 1—September 31, 1976. Stark, E. eas Scientific 
Lab., N.Mex. (USA)). yh bes oy Contract W-7405-ENG-36. 86p. 
Dep. NTIS, PC A05/MF A' 


sy abstracts were prepared for six of the included 
sections. (MOW) 


53541 (LA—6616-PR, pp 7-30) CO: laser program. May 1977. 
In LASL laser fusion program. Progress rt, July i— 
September 31, 1976. ; mixes ! 
The research and development programs on high-energy 
short-pulse CO; lasers were begun at LASL in 1969. Three lar 
systems are now either operating or are being installed. The 
Beam System (SBS), a four-stage prototype, was a in 1971 
and has been in operation since 1973, with a peak ou t energy of 
250 J in a 1-ns pulse, and a peak on-target intensity of 7.0 x 10'* W/ 
cm?. Me experimentation has begun on the Two-Beam System 
(TBS), which will ultimately generate pulses of 2 to 4 TW for target- 
irradiation ex ts. Construction is under way on all subsystems 
of the Eight- System (EBS), which is scheduled for a. 
in early a aden as Wabi te hoor’ in 
1978. A fourth system, igh-Energy Gas Laser Facility 
(HEGLF), is in the design and prototype stage. This system will 
generate laser pulses of 100 to 200 TW. 


53542 (LA—6616-PR, pp 31-42) New laser research and devel- 
opment. May 1977. 

In LAS? laser fusion program. Progress report, July 1— 
September 31, 1976. 
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53543 On Mather pp Sa Laser fusion: theory, experi- 
ments, and design. 

PT ee bas oem. Progress report, July 1— 
mest ~ 1 f theo’ oan ts, and 
n an in’ pro te) pam wa experimen 
on design, we are establishing 0 f tal understanding of 

laser-target interactions, ly - the ee oe plasma physics 

and hydrodynamics. Both the ene the theoretical ef- 
—_ have concentrated on ep — oe length-d e of 

-plasma interactions. The c ora eet ad aed 

om made it possible to eliminate theories that are not supported 
by experiment. In general, basic studies of laser-plasma interactions 
have shown that the difficulties associated with long wave- 
lengths are less severe believed earlier, and that breakeven 
Ss are attainable even in the presence of a hot-electron 
results have given new confidence that aie 

Saree can be obtained from more efficient, less expensive lasers. 


53544 (LA—6616-PR, pp 75-83) Applications of laser fusion: 
and studies. May 1977. 
In LASL laser fusion program. Progress report, July 1— 


September 31, 1976. 
iormed to analyze 
commercial 





Feasibility and systems studies are being 

the technical feasibility and economic — of various 
and military applications of lasers and laser fusion. The direct 
production of electricity in electric generating stations is of major 
concern. The general objectives of these studies are: the 
zation and preliminary engineering assessment of laser fusion reac- 
tors and other generating-station ing-etation ‘subsystems; the development of 

computer senda onan of generating-station subsystems for economic and 
technology tradeoff and comparison studies; and the identification of 
problems one my long-term development efforts. Emphasis in mili- 
tary applications studies is placed on relatively near-term weapons- 
effects simulation sources and facilities. 


53545 PP mage nen nae Commercial applications of inertial con- 
finement fusion. Booth, L.A.; Frank, T.G. (comps.). (Los Alamos 
Scientific Lab., N.Mex. (USA)). a 1977. Contract W-7405-ENG- 
36. a Dep. NTIS, PC A03/MF Ai 
This report describes the a of inertial-confinement 

fusion, some laser-fusion reactor (LFR) concepts, and attendant 
means of utilizing the thermonuclear a for commercial — 
power generation. In addition, other commercial a 

applications, such as the production of fissionable fuels, of synthetic 
hydrocarbon-based fuels, and of process heat for a er many of uses, as 
well as the environmental and safety aspects of fusion yj One 
discussed. Finally, the requirements for commercialization of laser 
fusion technologies are described. 


53546 (LA-UR—76-2669) Microprocessor controller for step- 
ping motors. Strait, B.G.; Thuot, M.E. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. "Contract W-7405-ENG-36. 19p. (CONF- 
770410—2). Dep. NTIS, PC A02/MF AO1. 

From Microcomputer *77; Oklahoma City, Oklahoma, 
United States of America age (6 Apr 1977). 

A new concept for digital computer control of multi 
stepping motors a in a severe electromagnetic 
environment is presen’ motors position mirrors in the beam- 

sapien fs TOOL GOs taser An asynchronous communi- 
cations channel of a computer is used to send coded 


r program, which resides in an EPROM, 
decodes the received messages, transmits responses, performs the 
stepping-motor sequence logic, maintains motor-position informa- 
tion, and monitors the motor’s reference switch. 
ping-motor i he centedlins con cnnneead te @ @ile 


application, 
chain providing control of many motors from one asynchronous 
communications channel of the computer. 


53547 (SAND—77-0281C) 
tial confinement fusion. 


Hydrodynamic 
Freeman, J.R. (Sandia Labs. juerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. ” 29p. CONF- 


tg i 


a . NTIS, J A03/MF AOl1. 
From of the American Physical iety; Wi 
nine United States of America (U 
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modified by thermal and viscous diffusion and convection. These 
problems have been analyzed by many in recent years using both 
linearized perturbation methods and direct numerical simulation. 
Examples of two-dimensional simulations of the fuel-pusher instabil- 
ity in electron beam fusion targets will be presented, along with a 
review of possible stabilization mechanisms. 


53548 (UCRL—78467) Electron transport inhibition in 
microshell irradiations. Larsen, J.T.; Thomson, J.J.; Max, C.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 20 
Oct 1976. Contract W-7405-ENG-48. 20p. (CONF-761108—27). 
Dep. NTIS, PC A02/MF A0O1. 

From Plasma physics meeting of the American Physical Soci- 
ety; San Francisco, California, United States of America (USA) (15 
Nov 1976). 

Recent laser irradiation experiments on spherical glass micro- 
shells have demonstrated the existence of inhibited energy transport 
through the dense plasma by electron conduction. Possible reduction 
mechanisms may include the effects from the ion-electron two- 
stream instability, self-generated thermoelectric magnetic fields, and 
resonance absorption fields. The results from numerical simulations, 
using different inhibition models, for selected experiments will be 
compared to the data of “exploding pusher” targets. Examination of 
the one-sided irradiation experiments reveal the time dependent 
behavior of the implosion process. 


53549 See Effects of flow on density profiles in 
laser irradiated Max, C.E.; McKee, C.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 19 Apr 1977. Con- 
tract W-7405-ENG-48. 15p. (CONF-770538—1). Dep. NTIS, PC 
A02/MF AO1. 

From 7. annual symposium on the anomalous absorption of 
intense high frequency waves; Ann Arbor, Michigan, United States 
of America (USA) (18 May 1977). 

It is shown that steady-state density profiles at the critical 
density may be divided into three categories, depending on the 
plasma outflow velocity relative to the critical surface. Flows which 
are sufficiently subsonic produce ordinary profile-steepening. Ve- 
locities which are sufficiently supersonic result in a shock-like com- 
pression near the critical surface. A range of intermediate flow 
velocities has no solutions for a steady-state profile. 


53550 Shock compression of plane targets by laser ablation. van 
Kessel, C.G.M. (Max-Planck-Institut fuer Plasmaphysik, Garching, 
Ger.). Z. Naturforsch., a; 30: 1581-1593(1975). 

The properties of laser ablation driven shock waves in plane 
transparent targets are investigated using high speed photography. 
The pressure, density and temperature of the compressed state 
behind the shockwave is determined with the shockwave Hugoniots 
of the target materials. The shock wave propagation is explained by 
a modified blastwave model and the energy transfer to the shock 
compressed region is estimated. 


53551 Laser-plasma interaction studies on planar and pellet tar- 
gets. Bodner, S.; Doschek, G.; Feldman, U.; McLean, E.; McMahon, 
J.; Nagel, D.; Ripin, B.; Stamper, J.; Whitlock, R.; Winsor, N. 
(Naval Research Lab., Washington, D.C. (USA)). pp 217-224 of In 
Plasma physics and controlled nuclear fusion research 1976. Vol. I. 
Vienna; IAEA (1977) 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

Laser-target interaction studies have provided information on 

ae light scatter, surface smoothness, fast electrons and ions, 
a rmal transport at intensities from 10'* to 10'* W/cm? with a 


Nd-glass laser. 

53552 a and neutron generation with 
spherical shell canpbel, P P.M.; Hammerling, P.; Johnson, 
R.R.; Kubis, J. bm oo Mayer, F.J.; Slater, D. Cc. (KMS Fusion, Inc., Ann 
Arbor, Mich. (USA)). pp 227-242 of In Plasma physics and con- 
trolled nuclear fusion research 1976. Vol. I. Vienna; IAEA (1977). 

From 6. international conference on plasma physics and con- 
trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 
Oct 1976). 

Laser-driven implosion experiments using DT-gas-filled 
spherical glass-shell targets are described. Neutron yields to 5X10’ 
are produced from implosions of small (approximately 55-4m diame- 
ter) targets spherically illuminated with an on-target laser power of 
0.4 TW. Nuclear reaction product diagnostics, X-ray pinhole photo- 
graphs, fast-ion spectra and X-ray measurements are used in con- 
junction with hydrodynamic computer code simulations to investi- 
gate the implosion pumanentiney as well as the target corona 
evolution. Simulations using completely classical effects are not able 
to describe the full range of experimental data. Electron or radiation 
preheating may be required to explain some implosion measure- 
ments. 


FUSION ENERGY 


53553 Model for super-compression of a structured slab. Yabe, 
T.; Niu, K. (Tokyo Inst. of Tech. (Japan)). Nucl Fusion; 17: No. 2, 
269-279(1977). 

A one-dimensional analytical model is applied to super-com- 
pression of a structured slab. The time dependence of the laser light 
input power is derived to obtain optimum compression of structured 
slabs. Pansy effect of thermal conduction on the compression is also 
conside: 


53554 Transfer and focusing of high-current relativistic electron 
beams onto a target. Baranchikov, E.I.; Gordeev, A.V.; Koba, Yu.V.; 
Korolev, V.D.; Pen’Kina, V.S.; Rudakov, LL; Smirnov, VP: 
Sukhov, A.D.; Tarumov, Eh.Z.; Bakshaev, Yu.L. -(Gosudarstvenny} 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, M oscow. Inst. 
Atomnoj Ehnergii). pp 185-203 of In Plasma ee and controlled 
nuclear fusion research 1976. Vienna; IAEA (19 
From 6. internati conference on a a physics and con- 

trolled nuclear fusion research; Berchtesgaden, Germany, F.R (6 - 13 


Oct 197 

The paper describes experimental work on methods of trans- 
rting electron beam energy onto target surfaces. With radial 
injection of the beam in the equatorial plane of a magnetic trap with 
carpe, pre directed fields, up to 30-40% of the beam energy hits the 
— rovided the aspect ratio is R/r Fa gp equal to 10 
Fis ¢ ¢ trap radius and r the target radius). The operation of the 
pac insulation lines is studied in conditions where the length of 
the front Ca along the line is comparable with the line 
length. The measured wave velocity proved to be close to the 
theorectical value. The authors also report on focusing of beams in a 
= with a pin-type cathode and in lines with magnetic self- 

insulation. 


53555 Wavelength dependence of laser coupling to pellet implo- 
sions. Brueckner, K.A. ee Univ., San Diego, La Jolla 
(USA). Dept. of Physics); Janda, R.S . (Physical a Inc., La 
Jolla, Calif., USA). Nucl. Fusion; 17: No. 2, 305-307(1977). 
Hydrodynamic calculations of shell  : show a 
marked dependence on laser wavel for wavelengths less than 1 
pm. The coupling to the dense imp] shell rises from 6% at 1 
to 33% at 0.1lym ——— energy multiplication in a pellet 
from approximately 60 to 


53556 Laser-matter interactions: light pressure and cavitons. 
Mulser, P. (Max-Planck-Gesellschaft zur Fi der Wissens- 
chaften e.V., Garching/Muenchen (Germany, ay Proj 
fuer Laserforschung). Verh. Dtsch. Phys. Ges.; No. 3, 685(19 

an). 


-speed physics of the 
, Germany, F.R. (7 - 


rom Meeti 
Deutsche Physikalisc 
10 Mar 1977). 
Short communication only. 


on plasma and hi 
ie Gesellschaft e.V.; 


53557 Model for energy absorption in a laser-produced plasma. 
Cairns, R.A. (Saint Andrews Univ. (UK)). pene Phys.; 19: No. 3, 
229-235(Mar 1977). 

Energy absorption is assumed to take place through the 
eneration of large amplitude plasma waves propagating outwards 
rom the critical surface, and the effect of these waves on the 

_— distribution is described by a quasi-linear equation with non- 
ear broadening of the resonance. Instead of solving for the wave 
amplitude and particle distribution function simultaneously, a a 
= A ing coef amplitude is chosen from physical considerations, with 
cient chosen to give conservation of energy. With 
this © dnglibeclion results are obtained over a range of parameters, 
without a great deal of computational effort. 


COMPONENT DEVELOPMENT AND TESTING 
REFER ALSO TO CITATION(S) 53492 


53558 ae cag 10) nae § — 
irradiation in fusion reactors. 


lg yg oe for 
, J.O.; Reuther, 
T.C. (Oak Ridge National Lab., Tenn. (USA): Ener Encrty Research and 


Dévelopment Administration, "Washington, D SA). Div. of 

Magnetic Fusion Energy). 1977. Contract W-7405-ENG-26. 7p. 

Dep. NTIS, PC A02/MF AO1. 
From Symposium on neutron cross sections 10-40 MeV; 

Upton, New York, United States of ‘Aaa (USA) G Pr Fi 1977). 
The use of reactors as irradiation tes' 

structural materials for a fusion ween is Pavey ret 

poten 8 ete es Se ae roduction in 

t fission and fusion reactors for stainless steel. (MO 


53559 (COO—4184-1) Developing 

thermonuclear reactors. Progress 

31, 1977. Fuller, G.M.; a a Douglas Astronau- 
tics Co., St. Louis, Mo. (USA ys —" Contract EG-77-C-02- 
4184. 23p. Dep. NTIS, PC A! 





5566 ENERGY RESEARCH ABSTRACTS 


During the period 1 February through 31 March, 1977 the 
study has concentrated on the selection of availability goals for 
tokamak fusion reactors and the development of time line flow 
diagrams for replacement of the first wall and blanket modules of the 
three baseline reactor designs. Overall plant availabilities have been 
selected at 72% for a nominal goal and 62% for a threshold. For 
fusion unique equipment these availabilities became 85% and 79%, 
respectively. The timeline for replacement of the UWMaAK III first 
wall and blanket is complete with a total continuous time require- 
ment of 29 days for one reactor segment. This translates to an 
availability of 87% (undiluted for el utilization and other 
similar factors) for fusion unique equipment when using one possible 
maintenance plan. In addition, a detailed study plan has been devel- 
oped and accepted by DMFE, ERDA and a survey of maintenance 

ractices and problems was conducted in eight fission reactor related 
cilities. 
53560 (LA—6792-MS) Neutron monitoring - 
surements; experimental ities at the INS source. Dierckx, R. 
(Los Alamos Scientific Lab., N.Mex. (USA)). May 1977. Contract 
W-7405-ENG-36. 35p. Dep. NTIS, PC A03/MF AOl1. 

Radiation damage experiments to be performed at the Intense 
Neutron Source (INS) facility need to be characterized for fluence 
as well as for the mean neutron spectrum. A continuous monitoring 
system of the neutron output is described and proposed. Many 
various experiments are possible with the INS because it compares 
favorably with other neutron sources for cross-section work in 
collimated-beam geometry, 14-MeV cross-section work, and integral 
experiments. 


53561 (UCRL—52181) Shielding of mirror FERF plasma by arc 
discharges. Woo, J.T. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 8 Dec 1976. Contract W-7405-ENG-48. 14p. 
Dep. NTIS, PC A02/MF AOI. 

The feasibility of shielding a mirror-confined fusion plasma 
against erosion by incident neutrals with a plasma blanket generated 
by an array of hollow-cathode arc discharges was studied. Such a 
plasma blanket could also be used for linetying stabilization of a 
single mirror confined plasma as well as to provide a warm plasma 
stream for stabilization of microinstabilities. The requirements for 
the plasma blanket are dependent on the parameter , the ratio of the 
actual cross-field diffusion coefficient to the classical value. The 
power requirement compares favorably with power loss due to 
change exchange without shielding. More importantly, the blanket 
permits a relaxation of vacuum requirements to prevent erosion of 
the hot plasma by background neutrals. 


53562 Vacuum technique of nuclear-fusion installations. Pusto- 
voit, Yu.M. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). Jpn. J. App 
Phys.; No. — 2-1, 233-239(1974). 

From 6. international vacuum congress; Kyoto, Japan (25 
Mar 1974). 

The vacuum technique and methods applied in nuclear-fusion 
installations of the USSR are shown using Ogra-III and Tokamak 
To-I installations. 


53563 Coils in a fusion device and its fabrication method. Maeda, 
H.; Moritani, E. (to Sumitomo Shipbuilding and Machinery Co., 
Ltd). Japanese Patent 1976-85,095/A/. 24 Jan 1975. 5p. (In Japa- 
ese 


Object: To provide a coil for nuclear fusion equipment, which 
coil has superior rigidity and strength and is separable into two 
sections and used for removing impurity ions from high temperature 
plasma such as heavy hydrogen and tritium. Structure: The coil 
according to the invention is manufactured by (1) a step of insulating 
horseshoe-shaped conductors one from another and bundling them 
into coil halves. (2) a step of assembling a flange on a coil case 
accommodating each coil half and hermetically welding a lid to each 
end of the coil half, (3) a step of evacuating the interior of each coil 
case, (4) a step of pouring a thermosetting resin into each evacuated 
coil case and hardening the resin, (5) a step of connecting the two 
coil halves with their ends not covered with resin held in abutting 
relation to each other, (6) a step of coupling coil case joint pieces to 
the joined portions and covering the joint pieces with a seal box and 
hermetically welding the box to the joint pieces, and (7) a step of 

uring a thermosetting resin into each evacuated joint portion and 
ardening the resin. 


53564 Annular vessel for nuclear fusion device. Sato, K.; 
Kazawa, Y.; Wase, K. (to Hitachi Ltd). Japanese Patent 1976- 
89,995/A/. 5 Feb 1975. 5p. (In Japanese). 

Object: To provide a support device suitable for a vacuum 
vessel or the like for a toroidal nuclear fusion device, in which the 
annular vessel is interiorly vacuumized to thereby provide a support 
in a most effective manner with respect to the external force produc- 
tion in the central direction of the annulus. Structure: From a 
viewpoint that the external force produced in the central direction of 
the annulus of an annular vessel acts as the compressive force at the 
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inside of the radius of curvature of the annulus and as the tension at 
the outside thereof as viewed from the exterior support, an internal 
support device having a function to receive the compressive force is 
provided and an external support device having a tensioning func- 
tion against the aforesaid tension is provided. Further, it is designed 
so that the vessel is not deformed outwardly of the radius of 
curvature of the vessel due to thermal expansion thereof. 


53565 Ceramic dielectric type vacuum container. Yamada, M. (to 
Mitsubishi Atomic Power Industries, Inc). Japanese Patent 1976- 
116,398/A/. 4 Apr 1975. 3p. (In Japanese). d 

Object: To cut off an induced current generated in a ceramic 
dielectric type vacuum container for a plasma containment device, 
thereby enhancing plasma heating efficiency and preventing genera- 
tion of electromagnetic interactions in the vacuum container and 
between coils. Structure: A plurality of vacuum container elements 
are coupled through a ceramic dielectric body by a coupling device 
made of a material having the coefficient of thermal expansion 
smaller than that of either vacuum container element or dielectric 
body, so that when the vacuum container is at a high temperature, a 
fastening force resulting from a differential in thermal expansion 
between the member and the coupling device exerts upon between 
the vacuum element and the dielectric body to provide a seal which 
can withstand ultrahigh vacuum. 


53566 High temperature materials problems in fusion reactors. 
Bressers, J. (Commission of the European Communities, Petten 
(Netherlands). Joint Nuclear Research Center); van Witzenburg, W. 
(Stichting Reactor Centrum Nederland, Petten). Rev. Int. Hautes 
Temp. Refract.; 13: No. 4, 237-249(1976). 

From 1. Petten colloquium on advanced high temperature 
material: technological and industrial aspects; Petten, Netherlands 
(29 Jan 1976). 

The high-temperature materials problems in fusion reactors 
are considered, in particular the influence of radiations or materials 
oc manang The primary effects induced by neutron and ion bom- 

ment or high temperature structural materials (displacement 
damage, nuclear transmutation reactions, surface reactions) are ex- 
amined. The radiation effects and their influence on the physical and 
mechanical properties of the materials, the surface erosion effects 
and neutron-induced activity are studied. The corrosion resistance of 
structure materials is strongly affected by impurities as hydrogen, 
oxygen and carbon. These impurities originate from the plasma, the 
nuclear reactions and outside sources. The corrosion of materials in 
liquid helium, in lithium containing fluoride salts and in helium is 
also investigated. 


GENERAL AND MISCELLANEOUS 


MANAGEMENT 
REFER ALSO TO CITATION(S) 52518 


53567 (INIS-mf—3705) Atomic Energy Board, twentieth annual 

report, 1976. (Atomic Energy Board, Pelindaba, Pretoria (South 

oy 4 30 Apr 1977. 40p. . NTIS (US Sales Only), PC A02/ 
AOl. 


Progress is reported on the following: nuclear materials, 
nuclear power, application of radioisotopes and radiation, health and 
safety, and fundamental studies undertaken in the fields of physics, 
chemistry, metallurgy, medicine and geology during 1976. The sup- 
porting activities of the computer services, ineeri i 


engineering services, 
waste disposal plant, instrumentation section, research reactor and 
analytical services are given for 1976. The report contains a bibliog- 
— of publications published by staff members and bursars during 


53568 International Energy Agency (IEA). Cooperative research, 

development and demonstration program. Technol. Nachr. Programm- 

Inf; —— 1-16(Dec 1976). (In Ge ). 
1 


On January 10th, 1976, the International Energy Agency 
(IEA), a subsidiary of OECD adopted a long-term cooperation 
program by its Governing Board which came into effect on the 8th 
of March, 1976. The program has four key points: 1) saving energy; 
2) expeditions development of alternative sources of energy; 3) 
energy research and development; 4) 1 °Y and administrative 
obstacles and discriminating practices. In the following only the 
ee research, development, and demostration program is 

t with 13 task groups make preparations. It concerns the follow- 
ing areas: 1) conversion of biomass; 2) coal technology; 3) energy 
sa’ ; 4) fusion energy; 5) geothermal ener : 6) HTR for process 
heat; 7) generation of hydrogen; 8) nuclear ; 9) oceanic energy 
systems; 10) radioactive waste; 11) small solar energy sytems; 12) 
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solar energy; 13) wind energy. In these 13 working aeras whose 
definition is given on the following pages, task groups of the IEA 
member states by to get to cooperative projects on which individual 
agreements are then made. The cooperation is realized by divsion of 
work, division of costs, or information. 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 50600, 52635, 52678, 52762, 
52765, 53328, 53335, 53346, 53597, 53600, 53601 


53569 (BNL—22531) Throughput in locally balanced computer 
system models. Noetzel, A.S. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Mar 1977. Contract EY-76-C-02-0016. 32p. (CONF- 
770812—1). Dep. NTIS, PC A02/MF AO1. 

From International symposium on computer performance 
modeling, measurement, and evaluation; Yorktown Heights, New 
York, United States of America (USA) (16 Aug 1977). 

The optimization of throughput in locally balanced queueing 
network models is investigated. A general result, useful in the design 
of computer system models, shows that throughput is a non-decreas- 
ing function of the number of customers contained in any sub- 
network. The throughput of the two-queue network, which dupli- 
cates (through Norton's theorem) that of more complex networks, is 
characterized in terms of the processing rates at each queue. Then 

rocessor allocation algorithms that maximize throughput are shown 
or the case where ong 5 power can be switched between 
queues. The maximization of throughput is shown first in the case 
that processing power allocations to a queue depend on the queue 
state only, and then, in an extension of known locally balanced 
queue, the case in which processing power is allocated on the basis 
of an entire subnetwork state. The latter case provides a simple and 
optimum rule for processor allocations that maximize throughput in 
networks containing multiprocessor systems. 2 figures. 


53570 (BNL—22580) Analysis of discrete-time queues for 
random output processes and network solutions. Noetzel, A.S. (Brook- 
haven National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C- 
02-0016. 7p. (CONF-770349—2). Dep. NTIS, PC A02/MF AOI. 

From 11. annual conference on information sciences and 
systems; Baltimore, Maryland, United States of America (USA) (30 
Mar 1977). 

The relationships between the local balance and random 
output properties of queues, and the product form solution for 
networks of queues, are established by analyzing finite discrete-time 
queues, with Bernoulli processes for the random output condition. 
The results can be extended to continuous-time queues with Poisson 
output processes. It is shown that the random output condition is 
necessary but not sufficient for the network product form solution. 
Although not all the necessary steps are proven, intuitive arguments 
and sample cases are shown to indicate an equivalence between a 
— form of local balance and the network product form 
solution. 


53571 (CONF-770526—1) Minkit: an optimization system. 
Nazareth, L. (Argonne National Lab., Ill. (USA)). 1977. Contract 
W-31-109-ENG-38. 24p. Dep. NTIS, PC A02/MF AO1. 

From ORSA/T. IMS meeting; San Francisco, California, 
United States of America (USA) (May 1977). 

Ideas concerning the organizing and developing of optimiz- 
ation algorithms and software are set forth. These ideas are em- 
bodied in an optimization system (called Minkit) currently being 
developed. Minkit is a collection of driver algorithms, modules, and 
testing aids for general unconstrained optimization, nonlinear least 
squares, and the solution of systems of nonlinear equations. The 
software, as it now stands, is written primarily to aid the author in 
his research in optimization and is not intended for general distribu- 
tion. The ideas underlying Minkit may, however, be of more general 
interest. A brief review of the design and current status of develop- 
ment of Minkit is given here. 1 figure, 1 table. 


53572 (KAPL-P—4055) Isojacobic hybrid differencing of the 
Navier—Stokes equation. Wachspress, E.L. (Knolls Atomic Power 
Lab., Schenectady, N.Y. (USA)). Jan 1977. Contract EY-76-C-12- 
0052. 24p. (CONF-770636—2). Dep. NTIS, PC A02/MF AO1. 

From Conference on numerical analysis; Dundee, United 
Kingdom of Great Britain and Northern Ireland (UK) (28 Jun 1977). 

A generalization of the rectangular geometry used in 
TEACH to four-sided isoparametric elements similar to those used 
in finite-element structural computation is developed. Elements are 
constructed with the aid of a special isoparametric transformation. 
Since the Jacobian of the transformation is constant along certain 
lines, the interpolation is referred to as “isojacobic.” A new two- 
dimensional hybrid differencing procedure is devised. Interpolation 
formulas are derived for the steady-state Navier—Stokes equation. 2 
figures (RWR) 
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53573 (LA—6734-MS) Theory of relational structures and 

mata for parallel ition. Bednarek, A.R.; Ulam, S.M. (Los 
Alamos Scientific Lab., N.Mex. (USA)). May 1977. Contract W- 
7405-ENG-36. 20p. Dep. NTIS, PC A02/MF A01. 

An area of work is outlined which, so far theoretical, will 
indicate some applications for construction and operation of comput- 
ers which should be able to perform simultaneous operations, i.e., 
computations in parallel, —. as these concern the composi- 
tion and/or iteration of functions or, more generally, relations. 6 
figures, 1 table. 


53574 (LA—6789-MS) RSX-11M versus RSX-11D: compatibil- 
ity and conflict. Gallup, J.M.; Lieberman, E.G.; Shlaer, S. (Los 
Alamos Scientific Lab., N.Mex. (USA)). May 1977. Contract W- 
7405-ENG-36. 23p. Dep. NTIS, PC A02/MF A01. 

As RSX-11M and RSX-11D continue to diverge, more and 
more users are finding it necessary to run both systems for similar 
ranges of applications. This situation can impose an unacceptable 
cost in software development and maintenance. Compatibility in 
utilities, system files, system features, and code at source and object 
level offers a realistic first step to reduce this burden. This report 

resents a discussion of the incompatibilities uncovered in convert- 
ing a large volume of software from one operating system to the 
other, as well as the techniques pe din im circumvent these 
problems. Code conversion and long-term software maintenance are 
discussed with respect to specific system incompatibilities. Finally, 
management and software engineering tools are discussed as they 
apply to the conversion and maintenance effort. 


53575 (LA-—6803-MS) Central Facility operator 
training system. Douglass, C.; Locke, T.; M.; Schultz, D. 
(Los Alamos Scientific Lab., N.Mex. (USA)). May 1977. Contract 
W-7405-ENG-36. 26p. Dep. NTIS, PC A03/MF AO1. 

The problems of providing operational support and operator 
training for a large-scale computing facility are described. Solutions 
to the training problem are outlined, and a minicomputer-based 
training system is discussed. This training system incorporates refer- 
ence material and multiple choice questions covering all aspects of 
the computing facility operations. Operator acceptance and test 
results indicate that this new training method is successful. 2 figures. 


53576 (LA—6826-M) E-5 microcontroller user's manual. Cris- 
cuolo, A. (Los Alamos Scientific Lab., N.Mex. (USA)). Jun 1977. 
Contract W-7405-ENG-36. 4lp. Dep. NTIS, PC A03/MF AO1. 

The intent of the E-5 microcontroller is to provide all the 
controller resourc :s normally required by the application engineer, 
and thus allow him to concentrate his efforts on the design of the 
control algorithm. This manual and the references cited document 
the design of the E-5 microcontroller. This documentation is intend- 
ed to satisfy the needs of maintenance personnel, programers, and 
designers. The E-5 microcontroller is a single-board computer that 
requires only a power supply to become operational. Its physical size 
is compatible with CAMAC, NIM, and LASL wire-wrap cards. 38 
figures. 


53577 (LA—6833-MS) Numerical code for the three-dimensional 
parabolic wave equation. Goldstein, J.C. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jun 1977. Contract W-7405-ENG-36. 19p. Dep. 
NTIS, PC A02/MF AO1. 

Various features of a code designed to solve the three- 
dimensional parabolic wave equation with an added nonlinear (self- 
focusing) term are summarized. Some exact conservation laws of the 
full nonlinear equation are considered. The precise numerical 
method used to solve the equation is explicitly displayed. Compari- 
sons of numerically computed results with exact results for a sample 
pure diffraction problem are made. A discussion of various input 
data for the code, which now exists in two different versions, is 
given. 12 figs., 2 tables. 


53578 (LA—6858-MS) Bivariate distribution system with speci- 
fied marginals. Johnson, M.E.; Ramberg, J.S. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Jun 1977. Contract W-7405-ENG-36. 6p. Dep. 
NTIS, PC A02/MF AO1. 

A new bivariate distribution system which can have specified 
marginal distributions is derived. Several characteristics of the pro- 
posed system motivate its application in Monte Carlo studies. 


53579 (LA-UR—77-583) Computerized graphic technical appli- 
cations for federal mineral lease it support. Waller, R.A.; 


managemen' 

Monash, E.A.; Lohrenz, J. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 16p. (CONF-770335—1). 
Dep. NTIS, PC A02/MF AOl1. 

From 1. geological survey computer a Reston, 
Virginia, United States of America (USA) (23 Mar 1977). 

Management reports related to the regulation and status of 
Federal mineral leases are excellent applications for computer graph- 
ics. The Los Alamos Scientific Laboratory employed and deve! 
a variety of computerized graphics techniques to display technical 
products about Federal mineral leases. These analyses use data and 
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models from and for the Geological Survey. Many of these graphic 
technical products use color to communicate more effectively the 
results relevant in making technical and management decisions. 
Selected sample color or technical _ are presented 
along with a review of the supporting ADP configuration. The 
technical products include a map showing the status of Federal 
mineral leases, a color-coded matrix of correlation coefficients, 
color-coded multiaxis graphs, Fourier series and Chernoff face rep- 
resentations of multi-dimensional data, geographic maps of Federal 
mineral leases, and a color computer-generated movie which illus- 
trates the simulated behavior of a gas-water reservoir through time. 
Input for these technical products are the Lease Production and 
Revenue (LPR) data bases and an assumed reservoir model. These 
computer graphics products fulfill some continuing and obvious 
ew for management reports about Federal mi leases. There 
is, however, another application that is perhaps even more important 
than the production of finished ent reports which are 
concise, effective means of communicating information. The man- 
agement reports must, if they have credibility, be based on data bases 
that are complete in quantity and superior in quality of data. Our 
experience shows that computer — techniques can be useful in 
checking both the quantity and quality of the data in complex data 
bases. 11 figures. 3 tables. 


53580 (LA-UR—77-1069) CRAY-1 at LASL: an update, Worl- 
ton, W.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Con- 
tract W-7405-ENG-36. 14p. (CONF-770525—3). Dep. NTIS, PC 
A02/MF AO. 

From 16. AESOP conference; Seattle, Washington, United 
States of America (USA) (2 May 1977). 

The background and current status of the CRAY-1 computer 
at LASL are reviewed. The characteristics of the CRAY-1 are 
summarized. Evaluation of the computer under carefully controlled 
conditions showed it to have performance and reliability characteris- 
tics that were well matched to the needs of LASL. Software 
development, networking, and code conversion have proceeded to 
where the CRAY-1 is now in early production status. It is expected 
that the CRAY-1, with enlarged memory and upgraded disk con- 
figuration, will become the most powerful worker computer at 
LASL. 2 figures, 3 tables. (RWR) 


(LA-UR—77-1123) Rejection methods for sampling from 
the normal distribution. Tadikamalla, P.R.R.; Johnson, M.E. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 7p. (CONF-770816—2). Dep. NTIS, PC A02/MF AOl1. 

From 1. international conference on mathematical modeling; 
St. Louis, Missouri, United States of America (USA) (29 Aug 1977), 

A general rejection method is presented which can be applied 
to generate random variates from any continuous probability distri- 
bution. This general method is used to derive three algorithms for 
generating normal random variates. 


53582 (LBL—6416) Proceedings of the second Berkeley work- 
shop on distributed data management and computer networks. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 1977. Con- 
tract W-7405-ENG-48. 267p. (CONF-770521—). Dep. NTIS, PC 
A15/MF AOl. 

From 2. workshop on distributed data management and com- 
puter networks; Berkeley, California, United States of America 
(USA) (25 May 1977). 

pers were presented to the meeting in the following areas: 
overview of computer network and distributed database problems; 
design of distributed database systems; protocols; currency control; 
data semantics; and optimization models for networks. Two papers 
from the conference have already been indexed, and may be found 
RW - heading CONF-770521 in the report number index. 


53583 (LTSS—307(Ed.1)) Livermore Time-Sharing System. Part 
Chapter 307: Numerical Mathematics Math- 


4: library files. 
ematical Software Catalog. Fritsch, F.N.; Greenbaum, A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 5 
oo Contract W-7405-ENG-48. 94p. Dep. NTIS, PC A05/ 
A library of mathematical routines maintained by the 
Laboratory's Numerical Mathematics Group and procedures for 
users of the LLL Computer Facility to obtain the source programs 
in this library are described. Brief descriptions of the routines are 
given. 


53584 (SAND—77-0364) Location errors in and 

distance-measuring systems. Aronson, E.A. (Sandia Labs., Albuquer- 

= N.Mex. (USA)). May 1977. Contract EY-76-C-04-0789. 36p. 
p. NTIS, PC A03/MF AOl1. . 

Methods are described for the location of an object by using 
angle-measuring systems, distance-measuring systems, or a mix of the 
two. With reasonable assumptions on the statistics of the data errors 
in these systems, an analysis is presented which yields the statistics of 
the errors in object location; a data weighting scheme is shown 
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which minimizes the variance of the location errors; and, as an aid to 
designers of such systems, a computer program is described which 
computes and plots location error contours for desired configura- 
tions. 11 figs., 1 table. 


53585 (SU—326P30-52) Algorithms for sparse matrix eigenvalue 
problems. Lewis, J.G. (Stanford Univ., Calif. (USA). Dept. of Com- 
puter Science). Mar 1977. Contract EY-76-S-03-0326-030. 212p. 
(STAN-CS—77-595). Dep. NTIS, PC A10/MF AOl1. 


Eigenvalue problems for an n by n matrix A where n is large 
and A is sparse are considered. A is assumed to be unstructured: it 
cannot be reordered to have narrow bandwidth, nor can linear 
systems of the form Ax = b be solved by special techniques. The 
eigenvalue problem for such a matrix is well-solved only when A is 
symmetric and the eigenvalues to be computed are among the largest 
or smallest eigenvalues of A. The Lanczos algorithm offers a very 
good solution in this case. Algorithms are proposed for three diffi- 
cult problems: computing one (or a few) eigenvalue(s) of a symmet- 
ric matrix where the eigenvalue(s) are not near the end of the 
spectrum; computing a number of interior eigenvalues of a symme- 
trix matrix; computing one (or a few) eigenvalues(s) of a non- 
symmetric matrix. Two algorithms for finding a single interior 
eigenvalue are investigated. An algorithm using the Lanczos algo- 
rithm to solve the linear systems which arise in the Rayleigh 
quotient iteration is much superior. The algorithm for finding many 
eigenvalues is built directly upon the Lanczos algorithm without 
reorthogonalization. It is found that the Lanczos algorithm is suit- 
able for very large problems only if a limited reorthogonalization is 
included. A block generalization of the a Lanczos 
algorithm is developed, and necessary conditions for its stability are 
given. The investigations and analyses are largely empirical. The 
third algorithm reduces the non-symmetric —— to a series 
of symmetric eigenvalue problems. It is a Rayleigh quotient-like 
iteration using singular vectors. A theoretical analysis of the local 
convergence properties of the algorithm is given. There are two 
obvious computational approaches, one by way of a poorly condi- 
tioned extreme eigenvalue problem, the other by way of an interior 
ei — problem. The latter approach is superior. 3 figures, 25 
tables. 


53586 (SU—326-P39-25) Properties and applications of the least- 
recently-used stack model. Ramakrishna Rau, B. (Stanford Unaiv., 
Calif. (USA). Stanford Electronics Labs.). May 1977. Contract EY- 
—— 43p. (SEL—77-022). Dep. NTIS, PC A03/MF 
AOl. 

The Least-Recently-Used Stack Model (LRUSM) is known 
to be a good model of temporal locality of information stored in a 
computer. Yet, little analysis of this model has been performed and 
documented. Certain properties of the LRUSM are developed. In 
particular, the concept of the Stack Working Set is introduced and 
expressions are derived for the forward recurrence time to the next 
reference to a page, for the time that a page spends in a cache of a 
given size and for the time from last reference to the page being 
replaced. The fault stream out of a cache memory is modelled and it 
is shown how this can be used to ially analyze a multilevel 
memory hierarchy. In addition, the Set Associative Buffer is ana- 
lyzed and a necessary and sufficient condition for the optimality of 
the LRU replacement algorithm is advanced. 


53587 (UCID—17515) Operator splitting on the STAR without 
transposing. Dubois, P.F.; Rodrigue, G.H. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 8 Jun 1977. Contract W- 
7405-ENG-48. 17p. Dep. NTIS, PC A02/MF AOl1. 

A combination of parallel elimination on one sweep and 
cyclic reduction on the other sweep is shown to be the fastest known 
method on the STAR for solution of the equations arising in five- 
point operator splitting or ADI methods for solving the diffusion 
equation. Cyclic reduction is explained, and the results of implement- 
ing this method in BBC are given. A factor of three speed-up is 
obtained for the matrix solution phase, since all transposes are 
eliminated. 2 tables. 


53588 (UCID—17517) LASNEX: pondermotive force algorithm. 
Harte, J.A.; Zimmerman, G.B. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 7 Jul 1977. Contract W-7405-ENG-48. 
12p. Dep. NTIS, PC A02/MF AOI. 

The new algorithm used to calculate the ponderomotive force 
in LASNEX< is discussed. The algorithm is shown to be identical 
with the corresponding analytic expression when the WKB solution 
for the fields in a plane-parallel medium is used. LASNEX calcula- 
tions lormed to check the ponderomotive force algorithm are 
described. 2 figures. 


53589 (UCLA—34P214-39) Multi-level modeling in SARA. 

Gardner, R.I. (California Univ., Los les (USA). Dept. of Com- 

= Science). 1977. Contract EY-7 3-0034-2114. 4p. (CONF- 
11—4). Computer Society, Long Beach, CA. 
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: From ACM/IEEE symposium on design automation and 
microprocessors; Palo Alto, California, United States of America 
(USA) 24 Feb 1977). 

h model of an evolving system in SARA (System ARchi- 
tects Apprentice) is a representation of an abstraction of the struc- 
ture or behavior of that system. The degree or level of abstraction of 
a model is chosen such that enough detail is represented so that the 
model provides adequate accuracy for the purposes for which it will 
be used, but not so much detail that the model becomes unduly 
complicated, difficult to build, or difficult to simulate. The technique 
of multi-level modeling allows a system to be modeled at more than 
one level of abstraction to provide both detailed modeling and a 
limit to the complexity of the model. In top-down design, each 
successively lower-level model encompasses more detail and possi- 
bly less scope than the previous models; and in bottom-up design, 
each successively higher-level model encompasses less detail and 
possibly more scope than the previous models. Two different ap- 
proaches to multi-level modeling that have been used in the imple- 
mentation of SARA are presented here. One approach is used in the 
SLI structural modeling tool, and allows system structures to be 
represented as multi-level hierarchies of nested modules. The second 
approach is used in the GMB behavioral modeling tool, and allows 
the designer to develop higher- and lower-level GMB models easily 
but represents each model as a single-level model. 4 figures. (RWR) 


53590 (UCLA—34P214-41) Developing a SARA building block: 

the 8080. Overman, W.R.; Estrin, G. (California Univ., Los Angeles 

(USA). Dept. of Computer Science). 1977. Contract EY-76-S-03- 

ease Top. (CONF-770211—2). Computer Society, Long Beach, 
A. 

From ACM/IEEE symposium on design automation and 
microprocessors; Palo Alto, California, United States of America 
(USA) (24 Feb 1977). 

Issues in the development of building blocks for use in struc- 
tured synthesis of computer systems are examined, and experiences 
with behavioral modeling of the 8080 microprocessor are p remm 
The SARA (System ARchitects Apprectice) system offers a set of 
modeling and analysis tools intended to aid a designer in a structured 
design procedure. Every design developed with the help of SARA 
terminates in a composition (bottom-up) step in which previously 
validated models of elements (building blocks) are joined together. 
The multi-level modeling which SARA is supposed to support 
depends upon the fact that building block models use the same 
primitives as higher-level systems. This report discusses experiments 
with development of machine-processable models using graph model 
primitives for the 8080 microprocessor family via the SARA tools. 
Sections of the report develop a top-level model at the level of the 
8080 State Transition Diagram, a lower-level model with the desired 
precision, and discussion of the nature of the simulation environ- 
ment. 14 figures, 1 table. (RWR) 


(UCRL—78750) Stability test for 2-D recursive digital 

filters using the complex cepstrum. Ekstrom, M.P.; Twogood, R.E. 

(California Univ., Livermore (USA). Lawrence Livermore Lab.). 31 

Jan 1977. Contract W-7405-ENG-48. 6p. (CONF-770522—1). Dep. 
NTIS, PC A02/MF AOl1. 

From IEEE international conference on acoustics s h and 

isa i Hartford, Connecticut, United States of America 

SA) (9 May 1977). 
A procedure is presented for testing the stability of 2-D 


recursive filters. This test is based on the mapping properties of the 
complex cepstrum. A numerical algorithm for computing the 2-D 
cepstrum is described and subsequently used in calculating numerical 
examples of the stability test. 7 figures. 


53592 (UCRL—79147) Odd—even reduction for pentadiagonal 
matrices. Madsen, N.K.; Rodrigue, G.H. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Feb 1977. Contract W- 
——- Sp. (CONF-770347—1). Dep. NTIS, PC A02/MF 
AOl. 

From IMACS-GI international symposium on parallel math; 
a German, Federal Republic of (F.R. Germany) (14 Mar 
1977). 

The method of odd-even reduction for tridiagonal matrices is 
generalized to pentadiagonal matrices. The method is developed so 
that it can be easily implemented on a vector processing computer 
such as the CDC STAR-100. A computational example is given. 


53593 (UCRL—79255) Stochastic realization via invariant 
system descriptions. Candy, J.V.; Bullock, T.E.; Warren, M.E. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 8 Mar 
1977. Contract W-7405-ENG-48. 7p. (CONF-770607—2). Dep. 
NTIS, PC A02/MF AOl. 

From Joint automatic control conference and IEEE Society 
on Control Systems; San Francisco, California, United States of 
America (USA) (22 Jun 1977). 

e realization of a linear, constant, multivariable system 
driven by white noise from the measurement covariance sequence is 
considered. It is shown that the class of all realizations possessing the 
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same power spectral density can be uniquely characterized by giving 
an invariant system description. An algorithm to extract this descrip- 
tion from the covariance sequence, which does not require solution 
of a Riccati equation, is presented. The link between realization 
from the covariance sequence, white noise model, and the steady- 
state Kalman filter is also shown. 


53594 (UCRL—79269) IMPORTANCE code. Lam- 
bert, H.E.; Gilman, F.M. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 14 Mar 1977. Contract W-7405-ENG- 
— 72p. (CONF-770310—6). Dep. NTIS, PC A04/ 
AOl. 

From 83. national meeting of American Institute of Chemical 

Mer Houston, Texas, United States of America (USA) (20 
ar " 

The IMPORTANCE computer code computes various mea- 
sures of probabilistic importance of basic events and cut sets to a 
fault tree. The availability of such a code contributes to making fault 
tree analysis a design tool. The code requires as input the minimal 
cut sets, the failure rates, and the fault duration times (i.e., the + a 
times) of all basic events contained in the min cut sets. The fai 
and repair distributions are assumed to be exponential. The code can 
compute seven measures of basic event importance and two mea- 
sures of cut set importance. All measures are computed under the 
assumption of the statistical independence of basic events. For sys- 
tems where repair is not allcwed, the code accepts proportional 
hazards as input data. In another option, where repair is permitted, 
failure rate data can also be expressed in relative terms by represent- 
ing the failure rate and repair rate data for the basic events in terms 
of a reference time unit. The use of the code is illustrated by 
examples. In addition, a survey of some of the existing fault-tree 
computer codes is presented. 38 figures, 3 tables. 


53595 (UCRL—79435) Application of database management to 
laboratory automation. Ames, H.S. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 25 Apr 1977. Contract W-7405- 
ENG-48. 25p. (CONF-770525—1). . NTIS, PC A02/MF AOl1. 

From 16. AESOP conference; ttle, Washington, United 
States of America (USA) (2 May 1977). 

As part of a project to develop a computer automation system 
for several analytical water laboratories, it was decided that a data 
management system should be developed as of the automation 
system to perform the daily operations of the laboratory. This report 
discusses the use of database management techniques in laboratory 
automation systems. Its principal sections are as follows: description 
of the laboratory automation system developed; proposed functions 
of the laboratory management system; description of the prototype 
database package developed, including data management application 
programs, data management system, data definition | data 
manipulation language (DML), test database, and ghettal anime 
methods; and a discussion of prototype testing. The prototype de- 
scribed did not embody generalized features of a database 
ment system that are necessary for a high degree of transportability. 
Results of performance tests indicated that BASIC would be suitable 
as a data management host language only if a set of high-level DML 
calls were implemented. 8 figures, 2 tables. (RWR) 


53596 Matrix multiplication by diagonals on a vector/ 
processor. Madsen, N.K.; Rodrigue, G.H.; Karush, J.I. (Univ. of 
California, Livermore). Inf. Process. Lett.; 5: No. 2, 41-45Jun 1976). 

Analysis of algorithms, numerical mathematics, matrix multi- 
plication, and parallel processing is discussed. 1 figure. 


INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 53272, 53579 


53597 (BNL—22424) BNL Archive and Dissemination System. 
Abbey, S.; Fuchel, K.; Heller, J.; Lin, K.S.; Osterer, L. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Feb 1977. Contract EY-76-C- 
02-0016. 27p. (CONF-770805—1). Dep. NTIS, PC A03/MF AOI. 

From SIGMOD international conference on management 
data; Toronto, Canada (3 Aug 1977). 

The Brookhaven National Laboratory Archive and Dissemi- 
nation System (BNLADS) is designed to deal with the record 
es associated with archiving and disseminating sequential files 
— a computer network. This data base management system 
(DBMS) is implemented in a host language that is a subset of PL/I. 
The stored sequential files that can be dealt with by the BNLADS 
must be in character mode (ASCII, BCD, EBCDIC). The accessing 
of fields is specified by a format description which allows for 
forward processing of fields only. The structure of a case type 
statement allows for a data field determining a format sequence from 
a set of format sequences. A data description language (DDL) was 
devised to describe the accessing sequence of stored sequential files. 
A data model definition gives the user a view of the content of each 
stored sequential file. The DDL requires all field type references to 
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contain the field name, so that the BNLADS can access all stored 
sequential files by logical field name and can write stored sequential 
files by stating the logical field name without the necessity of 
referring to formats. The BNLADS is architected in a stratified form 
in which the a on the accessing proce- 
dures. Below this level, procedures become it upon the 
compiler implementation of the host language PL/I and the operat- 
=. In this manner, BNLADS can be used on most 
manufacturer's hardware and exhibits the desired property of data 
independence. 5 figures. 


53598 (CONF-770525—5) Status of data base management sys- 
tems at Argonne National Laboratory. Fuja, P.M.; Li A.J. 
(Argonne National Lab., Ill. (USA)). 1977. Contract W-3i-i09- 
ENG-38. 13p. Dep. NTIS, PC A02/MF AO1. 

From 16. AESOP conference; Seattle, Washington, United 
States of America (USA) (2 May 1977). 

Argonne National Laboratory acquired System 2000 from 
MRI Systems Corporation in 1975, and since that time it has been 
used for a wide variety of applications. This paper reviews some 
experiences with System 2000 and discusses recent DBMS technol- 
ogy advancements as they relate to the current ANL administrative 
data processing environment. 


53599 (LA-UR—77-751) Les Alamos Scientific Laboratory 
Computer Assisted Retrieval System at Los Alamos (CARLA). Hall, 
J.W. (Los Alamos Scientific Lab., N.Mex. (USA)). 29 Mar 1977. 
Contract W-7405-ENG-36. 23p. (CONF-770442—1). Dep. NTIS, 
PC A02/MF AOl. 

From ASTUTE conference; Austin, Texas, United States of 
America (USA) (1 Apr 1977). 

The design, development, and implementation of a document 
information system at LASL is described. This system combines 
wn technology with a System 2000 computer. 14 figures 


53600 (LBL—5362) Interactive thematic mapping: a report. 
Wood, P.M. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Oct 1976. Contract W-7405-ENG-48. 12p. (CONF-7608 103— 
1). Dep. NTIS, PC A02/MF AO1. 

From -wesgy > bo the Urban and Regional Information Sys- 
tems Association; Atlanta, Georgia, United States of America (USA) 
(30 Aug 1976). 


An interactive thematic mapping program is being developed 
which emphasizes base file dictionaries, interactive techniques, and a 
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data management interface. The data base variables are stored in an 
explicitly inverted structure, fast access to a particular variable is 
thereby provided across all geo-regions. Built to aid ee Py map 
design, the program is device independent and part of a larger 
information system. 4 figures. 


53601 (UCRL—79160) RDM: a relational database machine. 
Ames, H.S. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 8 Feb 1977. Contract W-7405-ENG-48. 18p. (CONF- 
770805—2). Dep. NTIS, PC A02/MF AO1. 

From SIGMOD international conference on management 
data; Toronto, Canada (3 Aug 1977). 

There is felt a need in the data processing industry for 
computing machines which are designed specifically to handle infor- 
mation retrieval and sto 5 eae Sane SS ee 
chir2, called a Relational Database Machine (RDM), is presented. 
The architecture of RDM is based on a collection of microproces- 
sors, each independently processing a subset of the database. The 
operation of RDM depends on the distributed database software 
which performs decentralized control of the database using Codd’s 
relational data model [CACM, 13(6), June 1970]. First, the role of 
distributed processing in the evolution of database machines is 
presented. Phen several sections are devoted to the objectives, 
a and evaluation of RDM. Finally, a summary is presented. 5 

igures. 


53602 (UCRL—79440) user for data 
management Ries, D.R. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 22 Apr 1977. Contract W-7405- 
ENG-48. 33p. (CONF-770525—2). Dep. NTIS, PC A03/MF AOl1. 

From 16. AESOP conference; Seattle, Washington, United 
States of America (USA) (2 May 1977). 

This attempts to provide a general methodology or 
framework for solving data base problems. It must be applied 
iteratively, and frequent changes in the approach and conclusions 
should be anticipated. A systematic approach to assessing user needs 
and the data base management system (DBMS) features which will 
best meet those needs is presented first. A summary of some of the 
data base management system features to be considered is also 

rovided. Then the use of the ——- is illustrated. Both the 
(National Uranium Resource Evaluation) program and the 
personnel file at LLL are discussed. Finally, some of the current and 
nuk — for DMBS at LLL are reviewed. 2 figures, 8 tables. 
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3484) 

Steady state thermal hydraulic analysis of a boiling water reactor 
core, for various power distributions, using computer code 
THABNA, 2:51512 (INIS-mf—3477) 
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Volume 1. Report and field book. Research and demonstration 
of improved surface mining techniques for the Eastern 
Kentucky coal fields, 2:50741 (PB—262492) 

Slope stability research study in the Eastern Kentucky coal fields. 
Volume 2. Appendices. Research and demonstration of 
improved surface mining techniques for the Eastern Kentucky 
coal fields, 2:50742 (PB (PB—262493) 
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Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Chemie 


Deuterium- and '*O-content in the cooling water of power station 
cooling towers, 2:51107 (Juel—1342) 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 


Separation, storage, and disposal of krypton-85: status and 
projects, 2:51049 (GERHTR—177) 

Theoretical studies on the criticality of fluidized-bed furnaces for 
HTR fuel elements, 2:51028 (Juel—1350) 


Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Nukleare Sicherheitsforsch 


ung 
Graphite reflector in HTR with pebble bed and OTTO-fueling, 
2:51561 (AED-Conf—76-556-001) 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorentwicklung 
Determination of reactivity at a compact core with low absorption 
reflector by means of the pulsed neutron method, 2:51720 
(Juel—1343) 
Quick computational procedure for the assessment of xenon 
stability in HTR design studies, 2:51574 (Juel—1351) 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorwerkstoffe und Heisse Zellen 
Brittle-fracture statistics for determining the strength of fuel 
particle coatings, 2:51585 (GERHTR—170) 
Deposition of pyrocarbon from C2H2:—CsHs—Ar gas mixtures: 
coating under adiabatic conditions, 2:51587 (GERHTR—172) 
Irradiation induced changes of some mechanical properties of a 
reactor graphite, 2:51560 (AED-Conf—76-275-082) 
Porosity determination on pyrocarbon by means of automatic 
quantitative image analysis, 2:51586 (GERHTR—171) 
ies and irradiation behavior of unrestrained pyrocarbons 
derived from methane, ethine and propene, 2:52575 (Juel—1347) 
Quantitative model conceptions of the pyrolysis of gaseous 
hydrocarbons in fluidized beds, 2:51024 (Juel—1348) 
Stress calculations in block-type fuel elements, 2:51575 (Juel— 
1354) 


Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Brennelement- und 


Zentralabteilung 
Damage model and neutron spectrometry applied in reactor steel 
irradiation programmes, 2:51731 (AED-Conf—76-556-008) 
Karlsruhe ( ’ 
Fast breeder project. First quarterly report, 1976, 2:51917 
(EURFNR—1371) 
Fast Breeder Project. Third quarterly report, 1976, 2:51915 
(EURFNR—1391) 
Heater rods for the simulation of fuel pins in sodium boiling 
experiments. Part I, 2:51646 (ORNL-tr—4361) 
Karlsruhe 


(Germany, F.R.). Abt. 
Strahlenschutz und Sicherheit 
Releases of radioiodine from the Karlsruhe nuclear fuel 
ing plant as a result of spontaneous fission of actinides, 


reprocessing 
2:51029 (KFK-EXT—20/77-1) 
Karisruhe (Germany, F.R.). Inst. fuer 


Experimentelle Kernphysik 
Superconductor technology for fusion magnets, 2:53510 (KFK— 


2359) 
Karlsruhe (Germany, F.R.). Inst. fuer 
Material- und F 


BR-2 capsule experimental series Mol-8C: nondestructive post- 
irradiation examination, 2:51644 (EURFNR—1365) 

Design, irradiation, and post-irradiation examination of the UC 
and (U, Pu)C fuel rods in the Mol-11/K1 and Mol-11/K2 test 
groups, 2:51645 (EURFNR—1360) 

Examinations of the mechanical interaction between oxide fuel 
and cladding in LMFBR fuel elements during power changes, 
2:51621 (KFK—2376) 

Karisruhe (Germany, F.R.). Inst. fuer 
Reaktortechnik 


Asymptotic behaviour of a critical point reactor in the absence of 
a controller, 2:51721 (KFK—2367) 

KEDAK program compendium. Part II. KEDAK basic 
management, 2:53335 (EURFNR—1417) 

Thermo-fluiddynamic analysis of gas cooled fuel element bundles, 
2:51611 (EURFNR—1420) 


Karisruhe (Germany, F.R.). Inst. fuer 
Reaktorbauelemente 


Heaters to simulate fuel pins for heat transfer tests in single-phase 
liquid-metal-flow, 2:51619 (KFK—2258) 
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Kernforschungszentrum Karisruhe (Germany, F.R.). Inst. fuer 
Reaktorentwicklung 
Analysis of the formation of local cooling disturbances in sodium- 
cooled fast breeder reactors, 2:51620 (KFK—2331) 
Sodium boiling experiments in a 7-pin bundle under flow rundown 
conditions, 2:51880 (KFK—2378) 
ungszentrum Karlsruhe (Germany, F.R.). Projekt 
Prozesslenkung mit DV-Anlagen 


Modelling and simulation of power plant processes, 2:51545 
(KFK-PDV—90) 
Kernforschungszentrum Karlsruhe (Germany, F.R.). Projekt Schneller 


Analysis of the formation of local cooling disturbances in sodium- 
cooled fast breeder reactors, 2:51620 (KFK—2331) 

Examinations of the mechanical interaction between oxide fuel 
and cladding in LMFBR fuel elements during power changes, 
2:51621 (KFK—2376) 

Heaters to simulate fuel pins for heat transfer tests in single-phase 
liquid-metal-flow, 2:51619 (KFK—2258) 

Sodium boiling experiments in a 7-pin bundle under flow rundown 
conditions, 2:51880 (KFK—2378) 

— Obrigheim G.m.b.H., Obrigheim;Mosbach (Germany, 


In-service inspections on primary circuit components in the 
Obrigheim nuclear power station (K WO), 2:51536 (AED- 
Conf—76-556-007) 

Kernkraftwerk RWE-Bayernwerk G.m.b.H., 

G g (Germany, FR) 

Experimental determination of the neutron dose of the KRB 
pressure vessel and its operational significance, 2:51495 (AED- 
Conf—76-556-006) 

Kerntechnischer Ausschuss (KTA), Koeln (Germany, F.R.) 

Programme of work of the Kerntechnischer Ausschuss, 2:51658 
(AED-Conf—77-008-004) 

Kiel Univ. (Germany, F.R.). Inst. fuer Reine und Angewandte 

Kernphysik 

An extended set of cosmic ray variational coefficients for 
European cosmic ray stations, 2:53212 (AD-A—036992) 

Knolls Atomic Power Lab., ly, N.Y. (USA) 

Isojacobic hybrid differencing of the Navier—Stokes equation, 
2:53572 (KAPL-P—4055) 

Kozponti Fizikai Kutato Intezet, Budapest (Hungary) 

Critical heat flux in subcooled and low quality boiling, 2:51722 
(KFKI—76-34) 

Research activity on thermohydraulic problems of PWR reactors, 
2:51546 (KFKI—76-33) 

Union A.G., Erlangen (Germany, F.R.) 

Fundamentals of nuclear power plants with light water reactors. 
Pt. 1, 2:51503 (AED-Conf—76-660-067) 

Pressurized water reactor. Pt. 1, 2:51538 (AED-Conf—76-660-045) 

PWR auxiliary systems, safety and emergency systems, accident 
analysis, operation, 2:51841 (AED-Conf—76-660-044) 

Safety analysis report for nuclear power plants in the Federal 
Republic of Germany, 2:51655 (AED-Conf—76-660-034) 

Survey of the low pressure emergency cooling tests conducted by 
the KWU in Erlangen and first test results with BWR- 
geometry, 2:51916 INEL-TR—12) 

Union A.G., Erlangen (Germany, F.R.). Reaktortechnik 

Neutron flux calculations for the prediction of radiation damage in 
a reactor pressure vessel, illustrated by the example of a KWU 
1300 MWe PWR reactor, 2:51535 (AED-Conf—76-556-002) 

Safety-oriented research program: condensation and free blowing 
i Final seyy wi 2:51912 (NP-tr—1975) 

Offenbach (Germany, F.R.) 

BWR, sianieene and design basis accident, 2:51498 (AED- 
Conf—76-660-042) 

BWR, safety and emergency systems, auxiliary systems, 2:51840 
(AED-Conf—76-660-028) 

Operation of commercial boiling water reactors, 2:51499 (AED- 
Conf—76-660-050) 

Radioactive waste management practices with KWU-boiling 
water reactors, 2:51501 (AED-Conf—76-660-057) 

Transient incidents without loss of coolant and their mitigation, 
2:51500 (AED-Conf—76-660-056) 

KVB, Inc., Tustin, Calif. (USA) 

Assessment of the potential for energy conservation through 
improved industrial boiler efficiency. Volume I. Final report, 
2:52211 (PB—262576) 

Field testing: trace element and organic emissions from industrial 
boilers. Final report, Jun 1974—Jun 1976, 2:52879 (PB—261263) 





LOCKHEED MISSILES AND SPACE CO., INC., 


Industrial boiler users’ manual. Volume II. Final report, 2:52212 
(PB—262577) 
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Lake Powell Research Project, Los Angeles, Caiif. (USA) 

An overview of the effect of Lake Powell on Colorado River 
Basin water supply and environment, 2:51150 (PB—261748) 

The impact of power developments on the Navajo Nation, 2:50851 
(PB—261746) 

The macroeconomic impact of energy development in the Lake 
Powell area, 2:51151 (PB—261749) 

Lehigh Univ., Bethlehem, Pa. (USA) 
Centrifugal fluidization: a review, 2:50831 (CONF-770520—1) 
Liquid Metal Engineering Center, Canoga Park, Calif. (USA) 
Cleaning the FFTF DHX tube bundle, 2:51811 (LMEC—76-3) 
Little (Arthur D.), Inc., Cambridge, Mass, (USA) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume IV. Petroleum refining 
industry report. Final report, 2:50897 (PB—264270) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume II. Industry priority 
report. Final report, 2:52213 (PB-—264268) 

Environmental considerations of selected energy conserving 
manufacturing process options. Volume V. Pulp and paper 
industry report. Final report, 2:52215 (PB—264271) 

Environmental considerations of selected energy i 
manufacturing process options: Volume Vi. Olefins industry 
report, 2:52216 (PB—264272) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume VIII. Alumina/ 
aluminum industry report. Final report, 2:52217 (PB—264274) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume IX. Textile industry 
report. Final report, 2:52218 (PB—264275) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume X. Cement industry 
report. Final report, 2:52219 (PB—264276) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume Xi. Glass industry 
report. Final report, 2:52220 (PB—264277) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume XII. Chlor-alkali 
industry report. Final report, 2:52221 (PB—264278) 

Environmental considerations of selected energy 
manufacturing process options: Volume XIII. A corr acid 
industry report. Final report, 2:52222 (PB—264279) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume XIV. Primary copper 
industry report. Final report, 2:52223 (PB—264280) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume III. Iron and steel 
industry report. Final report, 2:52214 (PB—264269) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume XV. Fertilizer industry 
report. Final report, 2:52226 (PB—265281) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume VII. Ammonia industry 
report. Final report, 2:51141 (PB—264273) 

Proceedings of the technical opportunities for energy conservation 
in appliances, 2:52150 (CONF-7605139—) 

Co., Burbank (USA) 

Characteristics of the vertical axis wind machine, 2:51396 (NP— 
22101) 

Study of the cost/benefit tradeoffs for reducing the energy 
consumption of the commercial air transportation system. Final 
report, Nov. 1974 - Mar. 1976, 2:52184 (N—77—15007) 

Study of the cost/benefit tradeoffs for reducing the energy 
consumption of the commercial air transportation system. 
Summary report, Nov. 1974 - Mar. 1976, 2:52185 (N—77— 


15008) 
Lockheed Missiles and Space Co., Inc., Sunnyvale, Calif. (USA) 
Human factors review of nuclear power plant control room 
design. Final report, 2:51766 (EPRI-NP—309) 
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Logistics Management Inst., Washington, D.C. (USA) 

Project Independence Evaluation System (PIES) documentation. 
Volume 1. The integrating model of the Project Independence 
evaluation system, 2:52023 (PB—263020) 

Alamos Scientific Lab., N.Mex. (USA) 

Beta attenuation transmission system (BATS), 2:52816 (LA-UR— 
77-873) 

Bivariate distribution system with specified marginals, 2:53578 
(LA—6858-MS) 

Calibration of Andersen nonviable impactor under special 
conditions of high flow and membrane filter surface coating, 
2:52673 (LA-UR—77-874) 

Central Computing Facility operator training system, 2:53575 
(LA—6803-MS) 

Commercial applications of inertial confinement fusion, 2:53545 
(LA—6838-MS) 

Computerized graphic technical applications for federal mineral 
lease management support, 2:53579 (LA-UR—77-583) 

Continuous magnetic refrigerator operating near room 
temperature, 2:52672 (LA—6581) 

CRAY-1 at LASL: an update, 2:53580 (LA-UR—77-1069) 

Cryogenics safety, 2:52701 (LA-UR—77-1026) 

Development and prospects for application of superconducting 
d.c. cables, 2:51483 (LA-UR—77-712) 

Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
October 17, 1976—April 16, 1977, 2:53057 (LA—6854-PR) 

E-5 microcontroller user's manual, 2:53576 (LA—6826-M) 

Effects of energy development on air quality in the Rocky 
Mountain West, 2:52872 (LA-UR—77-645) 

Environmental and radiological safety studies. Interaction of 
238 PuO» heat sources with terrestrial and aquatic environments. 
Quarterly progress report, January 1—March 31, 1977, 2:51112 
(LA—6825-PR) 

Evaluation of EPA method 5 probe deposition and filter media 
efficiency, 2:52873 (LA-UR—77-834) 

Experience with dynamic material control subsystems, 2:51094 
(LA-UR—77-1395) 

Fabrication of graphite matrix fuel for pulsed reactors, 2:51810 
(LA-UR—77-465) 

Flow analysis and separation of exfoliated respiratory tract cells, 
2:53062 (LA-UR—77-659) 

Fluid dynamics and heat transfer methods for the TRAC code, 
2:51759 (LA-UR—77-302) 

Gamma prior distribution selection for Bayesian analysis of failure 
rate and reliability, 2:51883 (LA-UR—77-155) 

Heat pipe reactors for space power applications, 2:51653 (LA- 
UR—77-296) 

Hugoniots of Colorado oil shale, 2:50978 (LA-UR—77-1277) 

Hydrogeochemical and stream sediment reconnaissance of the 
National Uranium Resource Evaluation Program. Progress 
report, January—March 1977, 2:50991 (GJBX—S51) 

Influence of metals on the thermal decomposition of s- 
triaminotrinitrobenzene (TATB), 2:52831 (LA-UR—77-857) 
Interpretation of the pressure and flow data for the two fractures 
of the Los Alamos hot dry rock (HDR) geothermal system, 

2:51372 (LA-UR—77-772) 

LASL laser fusion program. Progress report, July 1|—September 
31, 1976, 2:53540 (LA—6616-PR) 

LASL models for environmental transport of radionuclides, 
2:52933 (LA-UR—77-1020) 

Long-term alternatives between production rate and supply of oil 
and natural gas: some implications from a simulation study, 
2:50912 (LA-UR—77-526) 

Los Alamos Scientific Laboratory Computer Assisted Retrieval 
System at Los Alamos (CARLA), 2:53599 (LA-UR—77-751) 

Los Alamos Scientific Laboratory experimental estimating system, 
2:52662 (LA-UR—77-374) 

Magnetic fringe-field neutron-beam depolarization, 2:53336 (LA— 
6765-MS) 

Methodology for the analysis of the impacts of electric power 
production in the West: a summary report, 2:52081 (LA-UR— 
77-1163) 

Microprocessor controller for stepping motors, 2:53546 (LA- 
UR—76-2669) 

Model for eruption behavior of a volcanic vent in Eastern Mare 
Serenitatis, 2:53229 (LA-UR—77-1139) 

Neutron monitoring and neutron measurements; experimental 
possibilities at the INS source, 2:53560 (LA—6792-MS) 
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Neutron total cross-section measurements of *Be, '° "'B, and 
13C from 1.0 to 14 MeV using the °Be(d,n)'°B reaction as a 
“white” neutron source, 2:53282 (LA—6761) 

Numerical code for the three-dimensional parabolic wave 
equation, 2:53577 (LA—6833-MS) 

Numerical methods for two-dimensional cw chemical laser power 
calculations, 2:52732 (LA-UR—77-838) 

Problem of evaluating the safety of an explosive, 2:51484 (LA- 
UR—177-1304) 

Proposed tokamak poloidal field system development program, 
2:53511 (LA—6811-P) 

Rb—Sr, K—Ar, and fission-track geochronological studies of 
samples from LASL drill holes GT-1, GT-2, and EE-1, 2:51326 
(LA—6829-MS) 

Reactor safety and technology quarterly progress report, October 
1—December 31, 1976, 2:51881 (LA-NUREG—6698-PR) 

Rejection methods for sampling from the normal distribution, 
2:53581 (LA-UR—77-1123) 

RSX-11M versus RSX-11D: compatibility and conflict, 2:53574 
(LA—6789-MS) 

Similarity solutions for converging shocks, 2:53346 (LA—6823- 
MS) 

Solution chemistry and in hot dry rock geothermal 
systems, 2:51379 (LA-UR—77-611) 

Some electrical characteristics of a DC superconducting cable, 
2:52830 (LA-UR—77-199) 

Stability of BGK equilibria, 2:53404 (COO—2387-84) 

Structural safety analysis of HTGR core supports, 2:51882 (LA- 
UR—76-2613) 

Synthesis and thermochemistry of ammonium 2,4,5- 
trinitroimidazole, 2:52829 (LA—6802-MS) 

Theory of relational structures and schemata for parallel 
computation, 2:53573 (LA—6734-MS) 

Uranium hydrogeochemical and stream sediment reconnaissance 
in Lincoln and Flathead Counties, northwest Montana, 2:50992 
(LA—6652-MS) 

Water supply at Los Alamos during 1976. Progress report, 2:52937 
(LA—6814-PR) 

X-ray imaging in the laser-fusion program, 2:53376 (LA-UR—77- 
891) 

Louisiana State Planning Office, Baton Rouge (USA). Coastal 

Resources Program 


Impacts of Outer Continental Shelf activities: LaFourche Parish, 
- Final hy dy 2:50909 (PB—263412) 
Baton Rouge (USA). Center for Wetland 


“Geeen 
Impacts of Outer Continental Shelf activities: LaFourche Parish, 


La. Final t, 2:50909 (PB—263412) 
Louisiana State Univ., Baton Rouge (USA). Dept. of Nuclear 
Engineering 


Measurement of and calibration for gamma spectroscopy of 
Mississippi River water. Master's thesis, 2:53012 (PB—264708) 
Lummus Co., N.J. (USA) 
Application of Lummus antisolvent deashing technology to a well 
converted solvent refined coal solution. Final report, 2:50617 
(EPRI-AF—473) 


Maine Univ., Orono (USA). Dept. of Electrical Engineering 
Ternary compound thin film solar cells. Final report 1 Jun—31 
sen ae 2:51190 (PB—262536) 
Univ. (Germany, F.R.). Fakultaet fuer 
und Statistik 


Vv 
Decision-theoretical analysis of safeguards problems in nuclear 
facilities, 2:51092 (INIS-mf—3612) 
Martin Marietta Corp., Denver, Colo. (USA) 
Analysis of Skylab follow-on orbital neutron environmental data. 
Final report, 2:52812 (N—77-12368) 
land Environmental Service, Annapolis (USA) 
Feasibility of returning fly ash to Western Maryland for mine 
reclamation. Final 2:50645 (PB—262520) 
Maryland Univ., College (USA) 
Spatial and boundary problems in planning energy facilities for 
= economic development, 2:51974 (AED-Conf—77-002- 
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Maryland Univ., College Park (USA). Dept. of Physics and 
Astronomy 


Giant quadrupole resonance in '*C, **Mg, and "Al observed via 
deuteron inelastic scattering, 2:53280 (TID—27692) 
Microscopic ion—ion spin-orbit potential, 2:53329 (ORO—5126- 


14) 
Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA) 

Alternate HNS synthesis routes. Period covered: January—March 
1977, 2:52836 (MHSMP—77-12) 

Evaluation of C-4 EBW detonators, 2:52833 (MHSMP—76-43) 

Evaluation of the MC 3125 parachute shroud cutter, 2:52834 
(MHSMP—77-10) 

Henkin time-to-explosion for TATB: Part I, January—March 
1977, 2:52843 (MHSMP—77-18H) 

HNS II pilot scale studies and production trial run, 2:52832 
(MHSMP—76-41) 

Improvement of water soluble test for HNS. Period covered: 
January—March 1977, 2:52845 (MHSMP—77-185) 

Liquid chromatographic: spectrophotometric assay for TATB in 
TATB. Period covered: January—March 1977, 2:52842 
(MHSMP—77-18G) 

LX-10 pressing studies. Period covered: January—March 1977, 
2:52838 (MHSMP—77-18C) 

Performance and sensitivity testing of TATB. Period covered: 
January—March 1977, 2:52844 (MHSMP—77-18]) 

RDX/Slygard extrudable explosive development, 2:52837 
(MHSMP—77-18B) 

Repackaging halthane 73-18. Period covered: January—March 
1977, 2:52852 (MHSMP—77-18A) 

TATB PBX development (particle size), 2:52839 (MHSMP—77- 
18D) 

TATB PBX formulation (evaluation of Holston process), 2:52840 
(MHSMP—77-18E) 

TATB PBX formulation (recycling scrap PBX), 2:52841 
(MHSMP—77-18F) 

Volume determination. Final report, 2:52822 (MHSMP—77-18K) 

X-0290 coupon test. Period covered: January—March 1977, 
2:52835 (MHSMP—77-11) 

Massachusetts Inst. of Tech., Cambridge (USA) 

Experimental and analytical research on the external fluid 
mechanics of ocean thermal energy conversion plants. Progress 
report, April 1, 1976—September 30, 1976, 2:51230 (COO/ 
2909—1) 

Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab. 

Pricing policies for a two-part exhaustible resource cartel: the case 
of OPEC (world oil project). Working paper, 2:52059 (PB— 
264530) 

Massachusetts Inst. of Tech., Cambridge (USA). Francis Bitter 

National Magnet Lab. 

Development of high-power tunable sources in the 12 
micrometers and 16 micrometers regions. Final technical report, 
2:52728 (AD-A—038107) 

Massachusetts Inst. of Tech., Cambridge (USA). Research Lab. of 

Electronics 

Long-term laser frequency stabilization. Interim scientific report 1 
Jan-31 Dec 76, 2:52730 (AD-A—038207) 

Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 
Chemical Practice 


Modeling of heat transfer between an ice-water storage reservoir 
and its surroundings, 2:51937 (ORNL/MIT—211) 
Materials Sciences Corp., Blue Bell, Pa. (USA) 
Fatigue of notched fiber composite laminates. Part 2: analytical 
and experimental evaluation, 2:52545 (N—77-12133) 


Mathematical Sciences Northwest, Inc., Wash. (USA) 

A social and economic impact study of offshore petroleum and 
natural gas development in Alaska. Phase I. Final report, 
2:53028 (PB—264705) 

A social and economic impact study of offshore petroleum and 
natural gas development in Alaska. Phase II. Final report, 
2:53029 (PB—264706) 

Maurer Engineering, Inc., Houston, Tex. (USA) 

Evaluation of commercially available geothermal drilling fluids, 
2:51365 (SAND—77-7001) 

Max-Pianck-institut fuer Plasmaphysik, Garching;Muenchen 

(Germany, F.R.) 

Energy distribution of fast atoms emerging from Tokamak 
plasmas, 2:53407 (IPP—III/28) 

Generation and dynamics of runaway electrons in Tokamaks, 
2:53493 (IPP—III/30) 

Kinetic description of the neutral sheath, 2:53406 (IPP—2/232) 


MOTOR-COLUMBUS INGENIEURUNTERNEHMUNG A.G., 


Linewidth considerations in small signal gain or loss measurements 
with pulses, 2:53370 (IPP—IV/91) 

Mechanical stress calculations for toroidal field coils by the finite 
element method, 2:53507 (IPP—4/142) 

McDonnell Douglas Astronautics Co., St. Louis, Mo. (USA) 
Developing maintainability in controlled thermonuclear reactors. 
Progress report, February 1, 1977—March 31, 1977, 2:53559 

(COO—4184-1) 
Utility requirements for fusion power, 2:52002 (EPRI-ER—452- 


SR 
a Research, Inc., Los Angeles, Calif. (USA) 

Action plan to improve power plant productivity, 2:51683 (PB— 
264482) 

Study of the reliability of large coal-fired and nuclear power 
plants. Factors affecting power plant reliability. Volume III. 
Final report, 2:51682 (PB—264481) 

Study on the reliability of large coal-fired and nuclear power 
plants. Factors affecting power plant reliability. Volume I. Final 
report, 2:51680 (PB—264479) 

Study on the reliability of large coal-fired and nuclear power 
plants. Factors affecting power plant reliability. Volume II. 
Final report, 2:51681 (PB—264480) 

Meditsinska Akademiya, Sofia (Bulgaria). Nauchen Inst. po 

Rentgenologiya i Radiobiologiya 

Prediction of environmental radioactive contamination levels to 
follow the commissioning of "Kozloduj” nuclear power station, 
2:51795 (INIS-mf—3431) 

Metallgeselischaft A.G., Frankfurt am Main (Germany, F.R.) 

Raw material supply: challenge and chance for economy and state, 

2:51995 (AED-CONF—76-576-006) 
Michigan State Univ., East Lansing (USA) 

Environmental modulation of somatic mutations: nature of 
interactions. Final report, 1 June 1974—31 May 1977, 2:53073 
(COO—2452-8) 

Technological Univ., Houghton (USA) 

Energy and protein production from pulp mill wastes. Progress 
report, December 15, 1976—March 15, 1977, 2:52252 (COO— 
2983-3 

Midwest octane Inst., Kansas City, Mo. (USA) 

Development of buoy mounted hydrocarbon vapor sensors for use 
in local area pollution surveillance systems. Final report Jun 
75—Aug 76, 2: — (AD-A—037237) 

Mining Enforcement and Safety Administration, 

(USA). Health and Safety Analysis Center 

Injury experience in the nonmetallic mineral industries (except 
stone and coal), 1972. Informational report 1976 (final), 2:53185 
(PB—262251) 

Minnesota Univ., Duluth (USA). Dept. of Physics 
Ice growth in Duluth-Superior harbor, 2:53024 (PB—264819) 
Univy., Columbia A) 

Development and evaluation of cattle feed components 
from solid waste materials, 2:52255 (PB—262555) 

The effect of water temperature on ecological processes in a 
reservoir receiving heated water. Completion report, 2:53023 
(PB—264191) 

Missouri Univ., Columbia (USA). Dept. of Electrical Engineering 

Development of a new silicon Schottky photovoltaic 
converter. Final report 15 Jan 75—30 Jun 76, 2:51189 (PB— 
262491 

Misout Uni Columbia (USA). School of Forestry, Fisheries and 
e 

The effect of a thermal effluent on the benthos of Thomas Hill 

Reservoir, Missouri. Master's thesis, 2:53025 (PB—264835) 
Mitre Corp., McLean, Va. (USA) 
Environmental impact issues for automated guideway transit 
systems, 2:52197 (PB—263640 
Mitre Corp., McLean, Va. (USA). 
Public participation in energy-related decision making: workshop 
roceedings, 2:51977 —736 
Mobi Raearet and Al ani Cun, Paulsboro, N.J. (USA) 
Development studies on conversion of methanol and related 
oxygenates to line. Final report, 2:51135 (FE—1773-25) 
Monsanto Co., St. Mo. (USA) 
Energy conservation at Monsanto, 2:52203 (CONF-770356—1) 
Monsanto Research Corp., Dayton, Ohio (USA) 

Particulate control mobile test units: second year’s operation. 
Report for Jul 75-Jun 76, ——_e 

ortada International, Dallas, Tex. A) 


Determination of equitable pricing levels for North Slope Alaskan 
crude oil, 2:52054 (PB—262482) 
Motor-Columbus Ingenieurunternehmung A.G., Baden (Switzerland) 
Site investigations, 2:51786 (AED-Conf—76-660-065) 


Denver, Colo. 





MOUND LAB., MIAMISBURG, OHIO (USA) 


Mound Lab., Miamisburg, Ohio (USA) 

Development of ultrafiltration and inorganic adsorbents: 
January—March 1977, 2:51052 (MLM—2420) 

Industrial applications of powder x-ray diffraction analysis to the 
TiH/sub x/—KCIQ, pyrotechnic system, 2:52624 (MLM— 
2352) 

TRU waste cyclone drum incinerator and treatment system. 
Quarterly report, October—December 1976, 2:51053 (MLM- 
MU—77-62-0002) 


Nagoya Univ. (Japan). Inst. of Plasma Physics 

Dissipative structure and limit cycle of nonlinear unstabl 
collisional drift mode, 2:53430 (IPPJ—250) 
Numerical simulation of diffuse linear ag ty 2:53408 (IPPJ—239) 

National Academy of Sciences, Washington, D.C. (USA) 

Petroleum in the marine environment, 2: 52981 (CONF-7305131—) 
Research needs to assess the long-term performance of electrical 
insulating materials and systems, 2:51476 (TID—27686) 

National Aeronautics and Administration, Cleveland, 

(USA). Lewis Research Center 

Bibliography on liquefied natural gas (LNG) safety, 2:50933 (N— 
77—15208) 

Effect of ceramic coating of JF8D combustor liner on maximum 
liner temperatures and other combustor performance 
parameters, 2:52429 (N—77—15037) 

Encapsulated solar cell modules, 2:51186 (N—77—15490) 

Free-vibration characteristics of a large split-blanket solar array in 
a 1-g field, 2:51184 (N—77—15441) 

New batteries and their impact on electric vehicles, 2:51965 
(ERDA/NASA/1011—77/3) 

Outdoor performance results for NBS Round Robin Collector No. 
1, 2:51276 (N—77-12520) 

Photovoltaic-powered refrigerator experiment at Isle Royale 
National Park, 2:51180 (ERDA/NASA/1022—77/15) 

Preliminary results of accelerated exposure testing of solar cell 
system components, 2:51179 (ERDA/NASA/1022—77/14) 

Series-parallel method of direct solar array regulation, 2:51182 
(N—77-10641) 

Solar cell shingle, 2:51183 (N—77-10645) 

Space-to-earth power transmission system, 2:51469 (N—77-12517) 

Temperature distribution of a hot water storage tank in a 
simulated solar heating and cooling system, 2:51308 (N—77- 
12521) 

Vibration characteristics of a large wind turbine tower on non- 
rigid foundations, 2:51395 (ERDA/NASA/1004—77/1) 

Edwards AFB, 


Drag reduction obtained by rounding vertical corners on a box- 
shaped ground vehicle, 2:52406 (NASA-TM-X—56023) 
Aeronautics and Greenbelt, 


ational Md. 

(USA). Goddard Space Flight Center 

Angular distribution of Auger electrons due to 3rd-shell ionization 
of krypton, 2:53246 (N—77—15810) 

Coordinated x-ray, optical, and radio observations of YZ Canis 
Minoris, 2:53216 (N—77—15945) 

Cosmic far-infrared background at high galactic latitudes, 2:53213 
(N—77—15973) 

Enhancement of solar heavy nuclei at high energies in the 4 July 
1974 event, 2:53221 (N—77—15970) 

Results from the IMP-J violet solar cell experiment and violet cell 
balloon flights, 2:51187 (N—77—15491) 

Telescopes and space exploration, 2:53217 (N—77—15954) 

National Aeronautics and Huntsville, Ala. 

(USA). George C. Marshall Space Flight Center 

Compilation of flares and transients observed by the S-056 solar x- 
ray telescope during the Skylab missions, 2:53219 (N—77-10990) 

Method and apparatus for reconditioning nickel—cadmium 
batteries, 2:51957 (N—77-12511) 

Performance evaluation of various coatings, substrate materials, 
and solar collector systems, 2:51277 (N—77—15489) 

Satellite power system: engineering and economic analysis 

summary, 2:51220 (N—77— 15486) 
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National Aeronautics and Space Administration, Langley Station, Va. 
(USA). Langley Research Center 
Auxiliary power system for activity cooled aircraft, 2:52232 (N— 
77-12332) 
Boron-epoxy-reinforced titanium aircraft landing-gear drag strut, 


2:52546 (N—77-12218) 
ane Administration, Moffett Field, Calif. 


National Aeronautics 

(USA). Ames Research Center 

Comment on the relation between the nonadiabatic coupling and 
the complex intersection of potential energy curves, 2:53248 
(N—77—15809) 

—- Aeronautics and Space Administration, Pasadena, Calif. 

( 

Multistation refrigeration system, 2:52733 (N—77—15219) 

_ (USA) we 9 

Solar and magnetospheric science, 2:53220 (N—77-12990) 

Solar cosmic rays, 2:53225 (PB—264413-T/SL) 

National Association of Counties, Washington, D.C. (USA) 

NACO case study on energy impacts, Number 4. Nuclear power 
plant development. Boom or boon. County experiences, 2:51789 
(PB—262523) 

ational Bureau of Standards, Boulder, Colo. (USA) 

Materials research in support of superconducting machinery. VI. 
Semi-annual technical report 1 Mar—1 Sep 76, 2:52512 (AD- 
A—036919) 

National Bureau of Standards, Washington, D.C. (USA) 

Equipment maintenance for energy conservation. Final report, 
2:52126 (PB—264297) 

Measurements on insulating materials at cryogenic temperatures. 
Annual report, 2:51485 (CONS/2062—1) 

NBS space processing research. Annual report 1 Jan 76-31 Dec 76, 
2:52476 (PB—264286) 

Transfer of the kilowatt-hour. Final report, 2:51411 (EPRI— 
106(4-75)) 

Waste heat management guidebook, 2:52236 (NBS-Handbook— 
121) 

National Bureau of Standards, Washington, D.C. (USA). Building 

Environment Div. 

An infrared technique for heat-loss measurement, 2:52125 (PB— 
264259 

National Berean of Standards, Washiegton, D.C. (USA). Center for 

Building Technology 


HUD utilities demonstration series. Volume eleven. Performance 
of the engine-generators us.. in the Jersey City total energy 
plant. Final report, 2:52178 (PB—264427) 

National Center for Atmospheric Research, Boulder, Colo. (USA) 

What if mankind warms the earth, 2:52867 (AED-Conf—77-002- 


003) 
National Coal Association, Washington, D.C. (USA) 
Second symposium on coal preparation, 2:50810 (CONF-761086— 
) 
Second symposium on underground mining, 2:50708 (CONF- 
761087—) 
ational Conference of State Legislatures, Denver, Colo. (USA) 
State policies for geothermal development. Uncovering a major 
resource. Final report, 2:51330 (PB—261744) 
National Economic Models of Industrial Use and Waste Treatment 
Project, Houston, Tex. (USA) 
The cost of clean water in ammonia, chlor-alkali, and ethylene 
production, 2:51142 (PB—264508) 
National Geophysical and Solar-Terrestrial Data Center, Boulder, 
Colo, (USA) 
Solar-geophysical data number 389. Part I. Prompt reports. Data 
for December 1976—November 1976, 2:53224 (PB—264790) 
Solar—geophysical data number 389. Part II. Comprehensive 
reports. Data for July 1976—June 1976 and miscellanea, 2:53223 
(PB—264 791) 
Occupational Safety and Health, Morgantown, 
Lab. for Occupational Safety and 


First round of the national study of coal workers’ pneumoconiosis: 
a profile, 2:50855 (PB—262731) 
National Oceanic and Ai 


tmospheric 
(USA). Space Environment Lab. 
AtS-6 NOAA solid state proton experiment: mean energy of a 
finite . Technical memo, 2:52808 (PB—264 786) 
Board, Harwell (UK) 


Boulder, Colo. 


National Protection 
Revised oceanographic model to calculate the limiting capacity of 
the ocean to accept radioactive waste, 2:51074 (NRPB-R—S58) 
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National Research Council of Canada, Ottawa, Ontario 
Production of a hydrocarbon-type synthetic fuel from wood, 
2:51136 (N—77—15210) 
Study of mixtures of methane and carbon dioxide as fuels in a 
single cylinder engine (cir), 2:52462 (N—77—15209) 
Research Council, Washington, 


D.C. (USA). Committee on 

Atomic and Molecular Science 

Report of the subcommittee on energy-related atomic and 
molecular science. Report for Feb-Oct 75, 2:53243 (PB— 
264052) 

National Research Council, Washington, D.C. (USA). Committee on 

Renewable Resources for Industrial Materials 

Extractives as a renewable resource for industrial materials, 
2:52257 (PB—264459) 

The potential of lignocellulosic materials for the production of 
chemicals, fuels, and energy, 2:51137 (PB—264458) 

National Technical Information Service, Springfield, Va. (USA) 

Air pollution tracer studies in the lower atmosphere (a 
bibliography with abstracts). Report for 1964—Feb 77, 2:52875 
(NTIS/PS—77/0180) 

Automobile air pollution: automotive fuels (a bibliography with 
abstracts). Report for 1970—Mar 77, 2:52463 (NTIS/PS—77/ 
0230) 

Automobile air pollution: control equipment. catalytic converters 
(citations from the engineering index data base). Report for 
1970—Feb 77, 2:52431 (NTIS/PS—77/0167) 

Automobile air pollution: control equipment (citations from the 
NTIS data base). Report for 1970—Feb 77, 2:52430 (NTIS/ 
PS—77/0166) 

Fluidized bed combustion (citations from the NTIS data base). 
Report for 1969—Mar 77, 2:50835 (NTIS/PS—77/0194) 

Fracture of ceramics (a bibliography with abstracts). Report for 
1964—Mar 77, 2:52542 (NTIS/PS—77/0216) 

Gas scrubbers used in pollution control. Volume 1. 1964-1975. 
(citations from the NTIS data base). Report for 1964—75, 
2:50640 (NTIS/PS—77/0189) 

Gas scrubbers used in pollution control. Volume 1. (citations from 
the Engineering Index data base). Report for 1970—73, 2:50642 
(NTIS/PS—77/0191) 

Gas scrubbers used in pollution control. Volume 2. (citations from 
the Engineering Index data base). Report for 1974—75, 2:50643 
(NTIS/PS—77/0192) 

Gas scrubbers used in pollution control. Volume 3. (citations from 
the Engineering Index data base). Report for 1976—Feb 77, 
2:50644 (NTIS/PS—77/0193) 

Gas scrubbers used in pollution control. Volume 2. 1976— 
February, 1977. (citations from the NTIS data base). Report for 
1976—Feb 77, 2:50641 (NTIS/PS—77/0190) 

Magnesium oxide ceramics and refractories (citations from the 
NTIS data base). Report for 1964—Mar 77, 2:52529 (NTIS/ 
PS—77/0207) 

Nuclear materials safeguards. Volume 2. 1975—February 1977 (a 
bibliography with abstracts). Report for 1975—Feb 77, 2:51095 
(NTIS/PS—77/0175) 

Petroleum exploration, production, and recovery methods 
(citations from the NTIS data base). Report for 1964—Mar 77, 
2:50863 (NTIS/PS—77/0231) 

Petroleum recovery. Volume 1. Reservoir engineering and 
recovery methods. 1974—1975 (citations from the Engineering 
Index data base). Report for 1974—75, 2:50873 (NTIS/PS—77/ 
0232) 

Petroleum recovery. Volume 2. Reservoir engineering and 
recovery methods. 1976—March 1977 (citations from the 
Engineering Index data base). Report for 1976—Mar 77, 2:50874 
(NTIS/PS—77/0233) 

Pollution and environmental aspects of fuel conversion (a 
bibliography with abstracts). Report for 1964—Mar 77, 2:50662 
(NTIS/PS—77/0212) 

Quantum electrodynamics (a bibliography with abstracts). Report 
for 1964—Feb 77, 2:53270 (NTIS/PS—77/0169) 

Quasars, pulsars and black holes (a bibliography with abstracts). 
Report for 1964—Feb 77, 2:53218 (NTIS/PS—77/0168) 

Railroad freight transportation. Volume 1. 1964—1974 (a 
bibliography with abstracts). Report for 1964—74, 2:52188 
(NTIS/PS—77/0196) 

Railroad freight transportation. Volume 2. 1975—March, 1977 (a 
bibliography with abstracts). Report for 1975—Mar 77, 2:52189 
(NTIS/PS—77/0197) 

Relativity theory (a bibliography with abstracts). Report for 
1970—Feb 77, 2:53344 (NTIS/PS—77/0201) 


NEW MEXICO UNIV., ALBUQUERQUE (USA). 


Seismic detection. II. Nuclear events. Volume 3. 1975—February, 
1977 (a bibliography with abstracts). Report for 1975—Feb 77, 
2:52854 (NTIS/PS—77/0228) 

Superalloys (citations from the NTIS data base). Report for 
1964—Mar 77, 2:52471 (NTIS/PS—77/0160) 

The biological effects of oil spills (a bibliography with abstracts). 
Report for 1964—Mar 77, 2:53148 (NTIS/PS—77/0200) 

Thermal pollution. I. Control techniques and general studies (a 
bibliography with abstracts). Report for 1964—Mar 77, 2:53016 
(NTIS/PS—77/0184) 

Thermal pollution. II. Biological effects. Volume 2. 1974— 
February, 1977 (a bibliography with abstracts). Report for 
1974—Mar 77, 2:53130 (NTIS/PS—77/0185) 

Thermal pollution. III. Hydroiogy and hydrodynamics (a 
bibliography with abstracts). Report for 1964—Mar 77, 2: 53017 
(NTIS/PS—77/0186) 

Total energy systems for buildings (citations from the NTIS data 
base). Report for 1964-Mar 77, 2:52123 (NTIS/PS—77/0272) 

Total Energy systems for buildings (citations from the 
Engineering Index data base). Report for 1964-Mar 77, 2:52124 
(NTIS/PS—77/0273) 

Tracked air cushion vehicles and magnetic levitation (citations 
from the NTIS data base). Report for 1964—Feb 77, 2:52191 
(NTIS/PS—77/0178) 

Tracked air cushion vehicles and magnetic levitation (citations 
from the engineering index data base). Report for 1970—Feb 77, 
2:52192 (NTIS/PS—77/0179) 

Transistor amplifiers (a bibliography with abstracts). Report for 
1964—Feb 77, 2:52759 (NTIS/PS—77/0202) 

National Training and Operational Technology Center, Cincinnati, 

Ohio (USA) 

Chemical analyses for water pollutants. Training manual, 2:52983 
(PB—261260) 

National Weather Service, Garden City, N.Y. (USA). Eastern Region 

Locally heavy snow downwind from cooling towers. Technical 
memo, 2:51454 (PB—263390) 

Natural Resources Defense Council, Inc., Palo Alto, Calif. (USA) 

Choosing an electrical energy future for the Pacific Northwest: an 
alternative scenario. Final report, 2:52082 (PB—264048) 

Naval Electronics Lab. Center, San Diego, Calif. (USA) 

Parent-flare emission at 2.8 GHz as a predictor of the peak 
absorption of polar-cap events. Research and development 

rt, May 1975—Jun 1976, 2:53231 (AD-A—037552) 
Naval Postgraduate School, Monterey, Calif. (USA) 

Nature of primary organic films in the marine environment and 
their significance for Ocean Thermal Energy conversion 
(OTEC) heat exchange surfaces, 2:51223 (BNWL—2283) 

Naval Research Lab., Washington, D.C. (USA) 

Marginal stability analysis: a simpler approach to anomalous 
transport in plasmas. Memorandum report, 2:53402 (AD-A— 
036916) 

Radioiodine detector based on laser induced fluorescence, 2:52823 
(NRL-Memo—3514) 

Secondary electron suppression in charge collectors and 
analyzers, 2:53377 (NRL-MR—3494) 

Stability of trapped electron modes in tokamaks with elongated 
cross section. Interim report, 2:53425 (AD-A—037553) 

Use of an intrinsic germanium detector array for an aerial survey 
of surface nuclear radiation. Final report, March—June 1976, 
2:52811 (AD-A—038418) 

Naval Surface Weapons Center, Dahigren, Va. (USA) 

Positron lifetime technique for nondestructive evaluation of 

materials. Final , 2:52755 (AD-A—038305) 
Nevada Univ., Reno (USA). Dept. of Chemistry 

Molecular energy transfer by collisional processes characteristic of 
gas lasers. Final report 1 Jan 72—31 Dec 76, 2:52720 (AD-A— 
034912 

New Mexio> Univ., Albuquerque (USA) 

Quarterly literature review of hydrogen energy. A bibliography 

with abstracts, fourth quarter 1976, 2:51115 (NTISUB/A/023— 


76-004) 
New Mexico Univ., Albuquerque (USA). Bureau of Engineering 
Research 
Heat pump applications in New Mexico, 2:52170 (ME— 
75(76)ERD-481-1) 
New Mexico Univ., Albuquerque (USA). Technology Application 


Heat pipe technology. Quarterly update, January—March 1977, 
2:52679 (TAC-HP—77-001) 





NEW ORLEANS UNIV., LA. (USA). URBAN 


New Orleans Univ., La. (USA). Urban Studies Inst. 
Impacts of Outer Continental Shelf development on Lafourche 
ek 2:52052 (PB—264 992) 
New Zealand Energy Research and Development Committee, 


Energy scenarios for New Zealand, 2:52019 (CONF-7610114—1) 
NMD and Associates, Alexandria, Va. (USA) 

Technical review and analysis of the total utility demonstration 
plant design and operational concept. Final report, 2:52120 
(AD-A—037016) 

— - Dept. of Natural and Economic Resources, Raleigh 

North Carolina petrocomplex study. Final report Jul 74—Sep 76, 
2:52053 (PB—262426) 

Carolina Univ., Chapel Hill (USA). Dept. of Surgery 

Study of the influence of hormones on the transport of cations into 

and out of bone, 2:53080 (ORO—4106-17) 
orth Carolina Univ., Chapel Hill (USA). Materials Research Center 

Fuel cells and solid electrolytes. Final report, 1 Jun 1975—30 Sep 
1976, 2:52112 (AD-A—033782) 

Semiannual technical report, 1 Jun 1974 to 30 November 1974, 
2:52115 (AD-A—037241) 

Northrop Research and Technology Center, Hawthorne, Calif. (USA) 

High power uv laser pumped dye laser tests. Final report, 28 June 
1976—31 January 1977, 2:52729 (AD-A—038119) 

Optical coatings 2-6 microns. Semi-annual technical report, 
2:52726 (AD-A—037257) 

Notre Dame Univ., Ind. (USA). Radiation Lab. 

Concerning the cube-root dependence of the molecular yield on 
scavenger concentration in the radiolysis of water, 2:52658 
(COO—38-1024) 

Nuclear Energy Agency, 75 - Paris (France) 

OECD Halden reactor project. Sixteenth annual report 1975, 
2:51595 (INIS-mf—3642) 

Nuclear Regulatory Washington, D.C. (USA) 

Assessment of some safeguards evaluation techniques. Final 
report, 2:51096 (PB—263702) 

Export and import provisions for nuclear materials and power 
plants, 2:51656 (AED-Conf—76-660-040) 

Licensed operating reactors. Operating units status report, 2:51664 
(NUREG—0020-77/6) 

Monthly inspection summary report, 2:51663 (NTISUB/C/124— 
001 


) 
Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 
Administration 


U.S. Nuclear Regulatory Commission determination of proposed 
license fees for fiscal year 1977. References Federal Register 
No. 42 FR 22149, 2:51665 (NUREG—0268) 
Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 
Inspection and Enforcement 
Licensee Contractor and Vendor Inspection Status Report. 
Quarterly report, 2:51666 (PB—263110) 
Nuclear Regulatory Commission, Washington, 
Nuclear Reactor Regulation 
Limited site review for the San Joaquin Nuclear Project. Project 
No. 499, 2:51788 (NUREG—0284) 
Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 
State Programs 


D.C. (USA). Office of 


Alternative financing methods. Improving regulatory effectiveness 
in Federal/State siting actions, 2:53031 (NUREG—0204) 


e) 


Oak Ridge National Lab., Tenn. (USA) 

Actinide partitioning and transmutation program progress report, 
October 1, 1976—March 31, 1977, 2:51054 (ORNL/TM—5888) 

Analysis of the thermal monitoring data collected at the Peach 
Bottom Atomic Power Station, 2:51799 (CONF-770516—6) 

Analytical and experimental studies of OTEC heat transfer 
problems at Oak Ridge National Laboratory, 2:51225 (CONF- 
770331—1) 

Application of nuclear reactions for quantitative hydrogen 
analysis in a variety of different materials problems, 2:52582 
(CONF-770642—3) 

Assessment of very high-temperature reactors in process 
applications. Appendix II. VHTR process heat application 

studies, 2:51687 (ORNL/TM—5410) 
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Atmospheric fluidized bed combustor technolocy test unit 
program, 2:52209 (CONF-770447—1) 

Bibliography of the technical literature of the Metals and 
Ceramics Division, 1970—1974, 2:52472 (ORNL—4270(Vol.3)) 

Character and transformation of pollutants from major fossil fuel 
energy sources, 2:52870 (CONF-770622—5) 

Character and transformation of pollutants from major fossil fuel 
energy sources, 2:52876 (ORNL/TM—S919) 

Conclusions and recommendations for assessing the population- 
level effects of power plant exploitation: the optimist, the 
pessimist, and the realist, 2:51988 (CONF-770501—4) 

Determination of oxygen reactive materials by 14 MeV neutron 
activation analysis, 2:52581 (CONF-770611—7) 

Economic aspects of using power plant reject heat for greenhouse 
heating, 2:51448 (CONF-770426—1) 

Electron heating by neutral beam injection in the Oak Ridge 
Tokamak, 2:53353 (ORNL/TM—5943) 

Energy sources of polycyclic aromatic hydrocarbons, 2:52869 
(CONF-770130—2) 

Evaluated Nuclear Structure Data File (ENSDF) for basic and 
applied research, 2:53272 (CONF-770611—11) 

Evaluation of environmental impact predictions, 2:53014 (CONF- 
770516—7) 

Forest Management Plan, ERDA Oak Ridge Reservation: 1976— 
1980, 2:52925 (ORNL/TM—S5833) 

Hazards and materials compatibility of ammonia for power plant 
applications, 2:51426 (CONF-770515—1) 

High-temperature gas-cooled reactor safety studies for the 
Division of Reactor Safety Research. Quarterly progress report, 
January 1, 1977—March 31, 1977, 2:51889 (ORNL/NUREG/ 
TM—115) 

Injection heating scenarios for TNS, 2:53352 (ORNL/TM—S5931) 

Investigation of quantification of SIMS data: analysis of NBS glass 
and iron standards, 2:52608 (ORNL/TM—5728) 

Isotopic power materials development. Quarterly progress report 
for period ending December 31, 1976, 2:51113 (ORNL/TM— 
5882) 

Magnetics and superconductivity section annual progress report 
for period ending December 31, 1976, 2:53512 (ORNL/TM— 
5922) 

Measurements and calculations of the ORNL CRBR upper axial 
shield experiment, 2:51623 (ORNL—5259) 

Mechanical properties of transition joint materials in support of 
LMFBR steam generator design, 2:51605 (CONF-770545—1) 

Migrational polarization in high-current density molten salt 
electrochemical devices, 2:52116 (CONF-770531—6) 

Multirod burst test program quarterly progress report for 
October—December 1976, 2:51888 (ORNL/NUREG/TM—95) 

National inventory of selected biological monitoring programs. 
Summary report of current or recently completed projects, 
1976, 2:52928 (ORNL/TM—5792) 

Obsolete Cask Program: end-on drop tests with and without an 
impact limiter and the 40-inch puncture test, 2:52705 (ORNL/ 
TM—1312(Vol.19)) 

Outline for optimizing and evaluating proposed OTEC systems, 
2:51226 (CONF-770331—2) 

Overview of waste heat utilization research at the Oak Ridge 
National Laboratory, 2:52231 (CONF-770516—5) 

Photosynthesis/respira tion ratios in aquatic microcosms under 
arsenic stress, 2:52936 (CONF-770654—1) 

Possible effects of drift wave turbulence on magnetic structure 
and plasma transport in tokamaks, 2:53411 (ORNL/TM—S5974) 

Possible role of the membrane potential in serum-stimulated 
uptake of amino acid in a diploid human fibroblast, 2:53061 
(CONF-770348—1) 

Power conversion systems of the 21st Century, 2:52072 (CONF- 
770448—1) 

Program for alloy development for irradiation performance in 
fusion reactors, 2:53558 (CONF-770523—10} 

Radiation induced chromosome aberrations in somatic and germ 
cells of the male marmoset, 2:53105 (CONF-770337—1) 

Radiative heat transfer in arrays of parallel cylinders, 2:51760 
(ORNL—5239) 

i conservation data book: edition I.5, 2:52010 


Transportation energy 
(CONS/7405—1) 
Triplet sensitization of DNA, 2:53147 (CONF-770453—1) 

chromosome aberrations i 


X-ray-induced in the leukocytes of 
mouse and man, 2:53106 (CONF-770718—1) 





NOV 15, 1977 


Oak Ridge Y-12 Plant, Tenn. (USA) 
Cutter location systems, 2:52686 (Y/NA—391) 
Material removal in precision machining, 2:52685 (Y/DA—7175) 
Ocean Data Systems, Inc., Monterey, Calif. (USA) 
Ocean thermal energy conversion: resource, ecological and 
environmental studies. Interim quarterly report No. 1, 2:51235 


(PB—264242) 
fuer Atomenergie G.m.b.H., 

Seibersdorf. Abt. Mathematik 

Theoretical studies on the stability of steam generators of light 
water, 2:51548 (SGAE—2417) 

Office of Naval Research (USA). London Branch Office 

Observations on European low-temperature physics research: an 
annotated directory of low-temperature physics in British 
universities and some comments on the low temperature physics 
programs in Europe. Technical report, 2:52696 (AD-A— 
036959) 

Ohio State Univ., Columbus (USA) 
Perturbation theory with instantons, 2:53266 (COO— 1545-213) 
Ohio State Univ., Columbus (USA). Dept. of Physics 

Virtual quark—quark in the pseudoparticle background, 2:53255 
(COO— 1545-214) 

Ohio State Univ., Columbus (USA). Inst. of Polar Studies 

Framework for assessing environmental impacts of possible 
Antarctic mineral development. Part I. Final report, 2:51932 
(PB—262750) 

Framework for assessing environmental impacts of possible 
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modules. Quarterly report No. 1, January 12, 1977—March 31, 
1977, 2:51178 (ERDA/JPL/954605—77/1) 

and Wi Inc., Seattle, Wash. (USA) 
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ERDA-EPRI LMFBR Design Projects: Phase II, final report. 
Volume A. PLBR executive summary, 2:51633 (TID—27690/1) 
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Oil spill clean up using a cn sorbent. Final report, 2:50905 
(AD-A—034955) 

Texas Univ., Austin (USA). Bureau of Economic Geology 

Geothermal resources of the Texas Gulf Coast: environmental 
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TRW Systems Group, Redondo Beach, Calif. (USA) 

Measurement techniques for inorganic trace materials in control 
system streams. Final report Jan 74—Jun 75, 2:52891 (PB— 
264345) 


ERA Vol. 2, No. 21 


U 


UKAEA National Centre of Systems Reliability, Culcheth 
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Zweng, J., See Woessner, G., 2:52437 
Zysmanov, I.G., Physical characterization 
of the process of coal cutting by a bit 
ee applied vibrations, 
y 2 








SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject ey os and qualifi- 
ers (subheadings) are selected and presented in the following format: 
SUBJECT DESCRIPTOR;QUALIFIER 
Title, (supplementary information), citation number, (report 
number) 

The title may be supplemented with additional words, or a 

hrase, if it appears additional information would be helpful. In cases 
or which the title contains little or no information related to the 
subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases the 
title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are generally 
the names of specific materials, things, or processes. To the extent 
possible, a qualifier is selected to describe the properties of, or 
processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
‘See references” are included to guide users from synonymous terms 
or phrases to the descriptor selected as a subject heading for the 
concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See also 
references” are used to indicate where to find references to subject 
concepts that are narrower, broader, or related to a particular 
subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 


& 


A-1 REACTOR (BOHUNICE) 
See BOHUNICE A-1 REACTOR 
A-BOMB SURVIVORS/SKELETAL DISEASES 
First-rib “fenestrations”, 2:53121 
ABSORPTION SPECTRA/AEROSOLS 
Wavelength-dependent extinction measurements in order to 
distinguish between absorbing and non-absorbing aerosol! 
particles, 2:52910 
AC SYSTEMS 
See also EHV AC SYSTEMS 
HVAC SYSTEMS 
Synchronous inversion: concept and application, 2:51471 
AC SYSTEMS/LOAD MANA' EMENT 
Real-time monitoring of power systems using fast-decoupled load 
flow, 2:51479 
AC SYSTEMS/MONITORING 
Real-time monitoring of power systems using fast-decoupled load 
flow, 2:51479 
AC SYSTEMS/STABILITY 
Effect of load characteristics and voltage-regulator speed- 
pee on power-system dynamic stability, 2:51480 
CCELERA 


See also BROOKHAVEN AGS 
LINEAR ACCELERATORS 
ORNL ISOCHRONOUS CYCLOTRON 
STORAGE RINGS 
ACCELERATORS/APERTURES 
Charged-particle beam optical apparatus for irradiating a specimen 
in a two-dimensional pattern (Patent), 2:52805 
ACCELERATORS/BEAM TRANSPORT 
Magnetic fields for transporting charged beams, 2:52798 (BNL- 
36) 


ACCIDENTS 
See also INDUSTRIAL ACCIDENTS 
RADIATION ACCIDENTS 
REACTOR ACCIDENTS 
ACCIDENTS/ENVIRONMENTAL IMPACTS 
— number of environment-degrading accidents in Italy, 
531 
ACCOUNTING 
Accounting methods for new-technology non-utility energy 
installations, 2:51985 


See QUARKS 
ACETONE/BIOCHEMICAL REACTION KINETICS 
Triplet sensitization of DNA (Effects of acetone, acetophenone, 
and benzophenone on thymine dimer sensitization), 2:53147 
(CONF-770453-1) 
ACETOPHENONE/BIOCHEMICAL REACTION KINETICS 
Triplet sensitization of DNA (Effects of acetone, acetophenone, 
and pac ay on thymine dimer sensitization), 2:53147 
(CONF-770453-1) 
ACETOPHENONE/CHEMICAL REACTIONS 
Sequential deuterium exc! reactions of protonated benzenes 
with D2O in the gas phase by ion cyclotron resonance 


spectroscopy, 2:52649 
ACETYLA ONE/CHEMICAL REACTIONS 


Templated syntheses of cyclic acetylacetone hosts, their affinities 
for divalent ions, and an = of a slow proton transfer from 
Enol to hydroxide ion, 2:5264: 

ACETYLBENZENE 
See ACETOPHENONE 
ACID ELECTROLYTE FUEL CELLS/PERFORMANCE 
TESTING 


New materials for fluorosulfonic acid electrolyte fuel cells. 

Interim report No. 3, Dec 75-Oct 76, 2:52111 (AD-A-036988) 
ACID MINE DRAINAGE/MATHEMATICAL MODELS 

Resources allocation to optimize mini lution control. Final 

report 29 Jun 72-30 73, 2:50664 264185) 
ACID MINE DRAINAG ASTE DISPOSAL 

Utilization of acid mine drainage treatment sludge (Recovery of 

Al, Co, Cu, Fe, Mg, Mn, Ni, Pb, Zn), 2:50651 
ACID MINE DRAINAGE/WASTE PROCESSING 

Acid mine drainage treatment with the rotating biological 
contactor, 2:50646 (PB-264289) 

Rotating biological contactor for biochemical ferrous iron 
oxidation in the treatment of coal mine drainage. Master's thesis, 
2:50755 (PB-264534) 

ACID MINE DRAINAGE/WATER POLLUTION ABATEMENT 

Feasibility of seturning fly ash to Western Maryland for mine 
reclamation. Final report, 2:50645 (PB-262520) 

ACIDITY 
See PH VALUE 
ACIDIZATION/CHEMICAL REACTION KINETICS 
Acidization. VI. Equilibrium relationships and stoichiometry of 
reactions in mud acid, 2:50879 
ACIDS (INORGANIC) 
See INORGANIC ACIDS 
ANNULAR 


ACPR REACTOR/, ELEMENTS 
hite matrix fuel for pulsed reactors, 2:51810 


Fabrication of 
(LA-UR-77-465 
CTINIDES/ELECTRONIC STRUCTURE 
Electronic structure of the light actinides (757 Np and **Am 
Moessbauer effect. 58 refs.), 2:52482 
ACTINIDES/NEUTRON REACTIONS 
Investigation into the use of a fast breeder reactor to incinerate 
actinide waste from the U.K. nuclear power programme, 
2:51047 (CEGB-RD/B/N-3903) 





ACTINIDES/RADIOACTIVE WASTE PROCESSING 


ACTINIDES/RADIOACTIVE WASTE ee ec 
— assessment and impact analysis tion methods 
lied to radioactive waste gement, o. 51036 (BNL-50628) 
A IDES/SOLVENT EXTRA’ 
Predictive thermodynamic models = Tiquid-liquid extraction of 
——. binary and ternary lanthanides and actinides, 2:52614 (IS- 


47) 
ACTINIDES/TRANSMUTATION 
Actinide partitioning and transmutation pro dy, ress report, 
October 1, 1976-March 31, 1977, 2:51 - OR -5888) 
ACTIVATED CARBO BON/REGENERATI 
— of spent activated carbon Tisai 2:52249 (PB- 


ACTIVATION ANALYSIS 
Nuclear techniques applicable to studies of pollutants in ground 
water, 2:53011 oa L-SA-6186) 
ADENOCARCINO 
See CARCINOMAS 
ADENOMAS/GROWTH 
hy ene pd adenoma of the mouse: a simple model of its growth 
based on scanning electron microscopy, 2:53063 (LBL-5624) 
ADENOSINE TRIPHOSPHATASE 
See ATP-ASE 
ADHESIVES/PACKAGING 
Repackaging halthane 73-18. Period covered: January-March 
977, 2:52852 (MHSMP-77-18A) 
ADIABATIC TOROIDAL COMPRESSORS 
See ATC DEVICES 
ADSORBENTS 
See also CHARCOAL 
ADSORBENTS/SORPTIVE PROPERTIES 
Removal of H2S from geothermal steam. Final report, 2:51368 
(BNWL-2087) 
ADVANCED GAS COOLED GRAPHITE REACTOR 
See AGR TYPE REACTORS 
AEDES 
See MOSQUITOES 
AERIAL MONITORING 
Use of an intrinsic germanium detector array for an aerial survey 
of surface nuclear radiation. Final report, March-June 1976, 
2:52811 (AD-A-038418) 
AEROSOL MONITORING 
Wavelength-dependent extinction measurements in order to 
distinguish between absorbing and non-absorbing aerosol 
particles, 2:52910 
‘OSOLS 


See also RADIOACTIVE AEROSOLS 
AEROSOLS/CHEMICAL ANALYSIS 
Oto, aerosols (Geysers geothermal field), 2:51335 (CONF- 
AEROSOLS/PARTICLE SIZE 
Calibration of Andersen nonviable impactor under special 
conditions of > flow and membrane filter surface coating, 
2:52673 (LA-UR-77-874) 
AEROSOLS/REMOVAL 
Particulate emissions during geothermal well drilling, 2:51352 
(CONF-761089-) 
AEROSOLS/WASHOUT 
Modeling of rainstorm and plume interaction for atmospheric 
release of effluents, 2:52805 (SAND-76-9302C) 
AFRICA 
See also ANGOLA 


SOUTH AFRICA 
AFRICA/MINERAL INDUSTRY 
The mineral industries of africa., 2:51996 (PB-265549) 
AFTERBURNERS/DESIGN 
Air flow control means for automobile engine exhaust gas 
cleaning means (Patent), 2:52460 
Hybrid power system (Patent), 2:52405 
Internal combustion engine exhaust gas after-burning system 
(Patent), 2:52442 
Method for thermal recombustion of exhaust gases of industrial 


lants and equipment for appl this method (Patent), 2:52241 
RBURNE ELECTRIC CONTRO OLLERS 
Electronically controlled exhaust gas purifying system (Patent), 


AFTER-HEAT/STANDARDS 
Evaluation of fission product afterheat. Annual report 1 Jul 75-30 
ap Be 2:53319 (PB-263111) 
AGGLOMERATING ASH PROCESS/PLANNING 
Modification and operation of the atmospheric ash-agglomerati 


ifier on coal. t 9020 monthly progress rt for April 
Bo ae —_ (FE-2336) ae 
R (WINDSCALE) 


One WHOR REACTOR 
AGR TYPE REACTORS 
See also HARTLEPOOL REACTOR 
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HEYSHAM-A REACTOR 
HEYSHAM-B REACTOR 
HINKLEY POINT-B REACTOR 
WAGR REACTOR 
AGR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Results of -scanning measurements on Windscale AGR 
stringer Mk4/S46 and implications for civil AGRs, 2:51563 
(CEGB-RD/B/N-3689) 
AGRICULTURAL WASTES 
See also BAGASSE 
AGRICULTURAL WASTES/ANAEROBIC DIGESTION 
Methane production through bioconversion of agricultural 
residues, 2:51202 
AGRICULTURAL WASTES/BIODEGRADATION 
Agricultural and forestry wastes as an energy resource, 2:51203 
AGRICULTURAL WASTES/INVENTO 
Pollution from agricultural residues and the energy shortage: two 
birds, one stone, 2:51139 
AGRICULTURAL WASTES/MEETINGS 
Sharing the Sun: solar technology in the seventies. Volume 7. 
Agriculture, biomass, wind, new developments. Contains 
sections 8.1, 8.2, 9, 11, 2:51260 
AGRICULTURAL WASTES, 
Extractives as a renewable resource for industrial materials, 
2:52257 (PB-264459) 
Trends in waste utilization in construction, 2:52266 
AGRICULTURAL WASTES/WASTE PRODUCT 
UTILIZATION 


Pollution from agricultural residues and the energy shortage: two 
birds, one stone, 2:51139 
AGRICULTURE 
Impact of upstreain storage and diversions on salinity balance in 
estuaries, 2:52953 
AGRICULTURE/ENERGY CONSUMPTION 
National program of agricultural energy research and 
development: the current situation; the plan; recommendations 
for the future, 2:51999 
AGRICULTURE/RESEARCH PROGRAMS 
National program of agricultural energy research and 
development: the current situation; the plan; recommendations 
for the future, 2:51999 
AIR CLEANING SYSTEMS/DUST COLLECTORS 
Dust collector, state of technology and development trends, 
2:51463 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/COMPRESSORS 
— conservation through use of variable capacity 
mpressors, 2:52152 (CONF-7605139-) 
AIR CO DITIONERS/ENERGY CONSERVATION 
Performance of electric water heaters and the part-load 
performance of gas furnaces and air conditioners, 2:52158 
(CONF-7605139-) 
AIR CONDITIONERS/PERFORMANCE 
Performance of electric water heaters and the -load 
performance of gas furnaces and air conditioners, 2:52158 
(CONF. 7605 139-) 
AIR CONDITIONERS/THERMAL ENERGY STORAGE 
EQUIPMENT 


Cool storage assessment study. Final report, 2:51935 (EPRI-EM- 
468 


AIR CONDITIONERS/WASTE HEAT 
Integrated household “pp pliances and utility services for energy 


conservation in = ings, 2:52159 (CONF. 7605 139-) 
AIR CONDITIONIN' 
See also NNUAL CYCLE ENERGY SYSTEM 
SOLAR AIR CONDITIONING 
AIR CONDITIONING/CONTROL EQUIPMENT 
Transmission coefficients of ventilation control lines with heat 


carriers, 2: 
AIR CONDITIONING/ENERGY CONSERVATION 

Energy conservation through use of variable capacity 
compressors, 2:52152 (CONF- 7605139-) 

Energy savings in v is ow ression refrigeration and heating 
devices, 2:52168 (( 5139-) 

On-site heat activated a panes, 2: ores (CONF-7605 139-) 

AIR CUSHION VEHICLES/BIB OGRAPHIES 

Tracked air cushion vehicles and levitation (citations 
from the NTIS data base). Report for 1964-Feb 77, 2:52191 
(NTIS/PS-77/0178) 

Tracked air cushion vehicles and magnetic levitation (citations 
from the en, 7 index - base). Report for 1970-Feb 77, 
2:52192 /PS-77/0179 
FILTERS/PERFORMANCE TESTING 

Variations in the burning characteristics of low porosity cribs 
(Endurance of HEPA filters to laboratory furniture fires), 
2:52704 (UCRL-79369) 





NOV. 15, 1977 


AIR POLLUTION 
Computer programs at SRL to evaluate environmental effects 
SRP operations and postulated accidental releases, 2:52915 
(DPST-75-384) 
Relative impact of energy conversion processes on particulate 
matter air quality, 2:52903 
AIR POLLUTION/BIBLIOGRAPHIES 
Open space as an air resource management measure. Volume I. 
Sink een, 2:52881 (PB-261758) 
Open space as an air resource management measure. Volume Ia. 
Appendix to sink factors. Final report, 2:52882 (PB-261759) 
AIR POLLUTION/BIOLOGICAL EFFECTS 
— + anaes in small mammals living near highways, 
177 
AIR POLLUTION/BIOLOGICAL INDICATORS 
Experimental investigations with moss as indicators of air 
pollution, 2:52909 
AIR POLLUTION/CARBON DIOXIDE 
bey 1 mankind warms the earth, 2:52867 (AED-Conf-77-002- 
AIR POLLUTION/DOSE-RESPONSE RELATIONSHIPS 
Mortality and air quality, the 1968-1972 Allegheny County 
experience, 2:52874 (NP-22087) 
AIR POLLUTION/ENVIRONMENTAL EFFECTS 
Trace elements in rainwater and dry deposition around a smelting 
complex, 2:52913 
AIR POLLUTION/FORECASTING 
Prediction on long-term mean and mean square pollutant 
concentrations in an urban atmosphere, 2:52901 
AIR POLLUTION/HEALTH HAZARDS 
Mortality and air quality, the 1968-1972 Allegheny County 
experience, 2:52874 (NP-22087) 
AIR POLLUTION/LATITUDE EFFECT 
Effect oe latitude on the potential for formation of photochemical 
smog, 2:52900 
AIR POLLUTION/MATHEMATICAL MODELS 
Air pollution modeling at the Geysers. I. General considerations, 
2:51349 (CONF-761089-) 
Formulation and a solution of the diffusion-deposition- 
resuspension problem, 2:52865 
Long-distance air pollution transportation model incorporating 
washout and dry deposition components, 2:52866 
AIR POLLUTION/MEASURING METHODS 
Hp-65 programmable pocket calculator applied to air pollution 
measurement studies: stationary sources. User handbook Nov 
75-Oct 76, 2:52888 (PB-264284) 
Importance of the state of technology for environment protection. 
Practical examples, 2:52921 
AIR POLLUTION/MONITORING 
Air quality data - 1974 third quarter statistics. Final report, Jul-Sep 
1974, 2:52878 (PB-260882) 
Compilation of air pollutant emission factors. second edition. parts 
: and b, including supplements 1-5, 2:52894 (PB-264741-SET/ 


L 
Iowa's air ‘75, 2:52892 (PB-264656) 
Monitoring systems of gaseous emissions: evaluation of 
commerically available systems and new developments, 2:52906 
Summary of a performance survey of continuous emission 
monitors. Survey No. 1: NO/sub x/ and SOx, 2:52904 
AIR POLLUTION/REGULATIONS 
Importance of the state of technology for environment protection. 
Practical examples, 2:52921 
AIR POLLUTION/SAMPLING 
Characterization of pollutants exiting coke quench towers 
(Detailed sampling procedure), 2:50668 
Field testing: trace element and organic emissions from industrial 
boilers. Final report, Jun 1974-Jun 1976, 2:52879 (PB-261263) 
Number of sampling points needed for representative source 
ling, 2:52905 
AIR ‘POLLUTION/SULFITES 
Background document: acid sulfite pulping. Final report, 2:52889 
(PB-264301) 
AIR POLLUTION/TRACER TECHNIQUES 
Air pollution tracer studies in the lower atmosphere (a 
bibliography with abstracts). Report for 1964-Feb 77, 2:52875 
(NTIS/PS-77/0180) 
AIR POLLUTION ABATEMENT/RESEARCH PROGRAMS 
aut a yo and organization, 2:51989 (PB-262873) 
CONTROL/COST 
“Practical ae’ to ai = for coal handling systems, 
ONF-76108 
AIR POLLUTION CONTROL/COST BENEFIT ANALYSIS 
Alternative financing methods. Improving regulatory effectiveness 
in Federal/State siting actions, 2:53031 (NUREG-0204 
Cost/effectiveness analysis of the Illinois Ozone Episode 
Regulation (R75-4) (Environmental impact of emissions of 
hydrocarbons and nitrogen oxides on ozone levels in surface 
air), 2:52871 (ITEQ-77/04) 


‘AIR POLLUTION CONTROL/ENER 


ALABAMA/GEOLOGY > 


AIR POLLUTION CONTROL/DUST COLLECTORS 
Practical approach to ai — ogee for coal handling systems, 
2: “50660 ¢¢ ONF-76108 
AIR POLLUTION CONTROL/ECONOMICS 
Technical and economic evaluation of NOx control for coal-fired 
cyclone furnaces. Final report, 2:51460 (PB-264642) 
‘GY CONSERVATION 
Energy conservation in solving odor a 2:52902 
AIR POLLUTION CONTROL/LEGAL ASPECTS 
Industrial dilemma: the regulation of sulfur dioxide emissions from 
stationary sources (Review of EPA regulations, court decisions, 
and congressional legislation, 1970-6), 2:52918 
a OOUIPMENT ION CO OL/POLLUTION CONTROL 
E 
Background d document: bagasse combustion in sugar mills, 2:52890 


a ne mobile test units: second year’s operation. 
rt for Jul 75-Jun 76, 2:52885 (PB-264067) 
AIR POLLUTION CONTROL/POLLUTION REGULATIONS 
Ohio inter a approach to air pollution control, 2:52919 
AIR POLL IN MONITORS/COMP. 
EVALUATIONS 
Monitoring systems of gaseous emissions: evaluation of 
commerically available systems and new developments, 2:52906 
AIR POLLUTION MONITORS/DESIGN 
Apparatus for mounting exhaust gas sensor (Patent), 2:52443 
Hydrocarbon concentration sensor for use in engine exhaust gas 
(Patent), 2:52461 
Thermoelectric exhaust gas sensor (Patent), 2:52440 
AIR POLLUTION MONITORS/OPERATION 
Radioiodine detector based on laser induced fluorescence, 2:52823 
(NRL-Memo-3514) 
AIR POLLUTION MONITORS/RELIABILITY 
Summary of a performance survey of continuous emission 
monitors. Survey No. 1: NO/sub x/ and SOx, 2:52904 
AIR QUALITY/ACOUSTIC MEASUREMENTS 
Use of acoustic radar for defining the temporal variation of 
atmospheric structure, 2:52862 (CONF-761089-) 
AIR QUALITY/MATHEMATICAL MODELS 
Air pollution mer at the Geysers. II. Identification of model 
requirements, 2:51350 (CONF-761089-) 
Air quality simulation modeling, 2:52860 (CONF-761089-) 
AIR QUALITY /MONITORING 
Ambient air quality assessment for the SY NTHANE coal 
gasification pilot plant, 2: 
Dynamic measurements of plumes, 2:52861 (CONF-761089-) 
Planning a meteorological monitoring program, 2:51351 (CONF- 
761089-) 
AIR QUALITY/STATISTICS 
Air quality data - 1974 third quarter statistics. Final report, Jul-Sep 
1974, 2:52878 (PB-260882) 
AIR SAMPLERS 
See also CASCADE IMPACTORS 
AIR SAMPLERS/PERFORMANCE TESTING 
Evaluation of EPA method 5 probe deposition and filter media 
efficiency (Air sampler evaluation), 2:52873 (LA-UR-77-834) 
High efficiency shee 5 species radioiodine air — readout, 
and dose assessment system, 2:52914 (BNL-22307) 
AIRCRAFT/ACCIDENTS 
Assessment of the risk of oo plutonium dioxide by cargo 
aircraft, 2:51034 (BNWL-20. 
AIRCRAFT/COOLING SYSTEMS 
Auxiliary power system for aciivity cooled aircraft, 2:52232 (N- 
77-12332) 
AIRCRAFT/ECONOMICS 
Fuel savings and other benefits achieved by diverti 
of Defense passengers from chartered to schedul me corey 
flights, 2:52183 (LCD-75-231) 
AIRCRAFT/ENERGY CONSERVATION 
Fuel savings and other benefits achieved by diverting Department 
of Defense passengers from chartered to scheduled overseas 
flights, 2:52183 (LCD-75-231) 
AIRCRAFT/FUEL CONSUMPTION 
Study of the cost/benefit tradeoffs for reducing the energy 
consumption of the commercial air transportation system. Final 
report, Nov. 1974 - Mar. 1976, 2:52184 (N-77-1500 
Study of the cost/benefit tradeoffs for reducing the energy 
consumption of the commercial air transportation system. 
Summary report, Nov. 1974 - Mar. 1976, 2:52185 (N-77-15008) 
AIRCRAFT/GAS TURBINES 
Development of directionally solidified eutectic nickel alloys for 
use in aircraft gas turbines at metal temperatures exceeding 1000 
C. Final r a Jan-Oct 76, 2:52506 (AD-A-037246) 
AIRPORTS/FEASIBILITY STUDIES 
Maturing airtransport, 2:52187 
ALABAMA/GEOLOGY 
Geohydrologic-engineering geology evaluation of the Selma 
Group in western Alabama and northeast Mississippi for 





ALANINES/CHEMICAL REACTION KINETICS 


pron radioactive waste disposal, 2:51076 (Y/OWI/SUB- 
4310/1 
/CHEMICAL REACTION KINETICS 
Electron spin resonance study of electron reactions with amino 
acid anhydrides, 2:52657 
ALARM SY: /OPERATION 
Ultrasecure communications for commercial alarm systems, 
2:52681 oak ga 
ALAS INOMIC DEVELOPMENT 
Alaska railroad’s future freight market. Volume III. Final report 1 
Jul 74-30 Apr 76, 2:51979 (PB-264646) 
ALAS: INOMICS 
Alaska oil price policy. Printed at the request of Henry M. 
Jackson, Chairman, Committee on Energy and Natural 
— United States Senate, 95th Congress, Ist Session, 
ALASKA/ENERGY SOURCE DEVELOPMENT 
Alaska railroad’s future freight market. Volume II. Final report 1 
Jul 74-30 Apr 76, 2:51978 (PB-263366) 
Alaska railroad’s future freight market. Volume III. Final report 1 
Jul 74-30 Apr 76, 2:51979 (PB-264646) 
Methodology for impact assessment of Northwest ——_ 
Saou over the next fifty years, 2:51975 (B L-SA- 


ALASKA/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment reconnaissance of the 
National Uranium Resource Evaluation Pro . Progress 
Y orW Jan -March 1977, 2:50991 (GJBX-51) 

ALASKA/NA L GAS INDUSTRY 

A social and economic impact study of offshore petroleum and 
natural gas development in Alaska. Phase I. Final report, 
2:53028 (PB-264705) 

A social and economic impact study of offshore petroleum and 
natural gas development in Alaska. Phase II. Final report, 
2:53029 (PB-264706) 

ALASKA/PETROLEUM 

Alaskan crude oil. Part III. Oversight hearings before the 
Committee on Interior and Insular Affairs, House of 
Representatives, Ninety-Fourth Congress, Second Session, on 
distribution and marketing of the Alaskan crude oil. Hearings 
held in Washington, D.C., August 3, 5, and 6, 1976; Billings, 
Montana, September 8, 1976, 2:52063 

Determination of equitable ye levels for North Slope Alaskan 
crude oil, 2:52054 (PB-262482) 

ALASKA/PETROLEUM INDUSTRY 

A social and economic impact study of offshore petroleum and 
natural gas development in Alaska. Phase I. Final report, 
2:53028 (PB-264705) 

A social and economic impact study of offshore petroleum and 
natural gas development in Alaska. Phase II. Final report, 
2:53029 (PB-264706) 

Alaska oil price policy. Printed at the request of Henry M. 
Jackson, Chairman, Committee on Energy and Natural 
a United States Senate, 95th Congress, Ist Session, 

ALASKA/RAIL TRANSPORT 
Alaska railroad’s future freight market. Volume II. Final report 1 
Jul 74-30 Apr 76, 2:51978 (PB-263366) 
ALASKA GAS PIPELINE 
El Paso’s trans-Alaska - roject, 2:50951 
Liquefaction facilities for the trans-Alaska gas project, 2:50931 
IL PIPELINE/ECONOMIC IMPA 

Determination of equitable —— levels for North Slope Alaskan 
crude oil, 2:52054 (PB-262482) 

ALASKA OIL PIPELINE/ENVIRONMENTAL EFFECTS 

Industrial development in Alaska and its effects on the nutritional 
and physiological status of arctic animals. Technical pro 
report, July 1975-June 1976, 2:53033 (RLO-2229-T3-4) 

ALCATOR DEVICE/CYCLOTRON RADIATION 

Electron cyclotron emission from tokamak plasmas. Experiment 
and computation, 2:53367 

Synchrotron emission from tokamak plasmas, 2:53395 

ALCATOR DEVICE/RESEARCH PROGRAMS 

Thermonuclear research and plasma physics; the Alcator- 

experiment, 2:53475 (INIS-mf-349 
ALFVEN WAVES/INSTABILITY GROWTH RATES 

Stabilization of the Alfven wave instability in a two-component 

tokamak, 2:53447 
ALFVEN WAVES/NONLINEAR PROBLEMS 

Modulational instability and envelope-solitons for nonlinear 

one waves propagating along the magnetic field in plasmas, 
ALFVEN WAVES/PARAMETRIC INSTABILITIES 

Parametric excitation of magnetoacoustic waves by a pump 

magnetic field in a high-8 plasma, 2:53465 
ALFVEN WAVES/PLASMA INSTABILITY 

Modulational instability and envelope-solitons for nonlinear 

pee tee waves propagating along the magnetic field in plasmas, 
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ALGAE 
See also DIATOMS 
PHYTOPLANKTON 
Algae in copper treated fish ponds, 2:52994 
Reductions in biomass and diversity resulting from exposure to 
mercury in artificial streams, 2:53152 
ALGAE/BIOCHEMISTRY “ 
Regulation of nitrate assimilation in lower plants: a critique, 
2:53060 (BNL-22489 
ALGAE/DEUTERATION aaa a 
Biosynthesis with deuterated microorganisms (Escherichia coli, 
Rhodospirillum rubrum, Halobacterium halobium, 
Synecliococcus, Scenedesmus), 2:53042 (CONF-761234-2) 
ALGAE/METABOLISM : 
Nitrogen pools and fluxes in a Georgia salt marsh (Spartina 
alterniflora), 2:52967 rs 
Regulation of nitrate assimilation in lower plants: a critique, 
2:53060 oie 
ALGAE, OGEN FIXATION 
Sources of new nitrogen for the South Atlantic bight, 2:52939 
ALGAE/PHOTOLY: 
Flash photolysis ESR study of og ty signal II/sub vf/, 


the physiological donor to P-680*, 2:526 
ALGAE/PLANT GROWTH 


A model for oxygen and biomass production in a mass algal 
culture. Technical rt, 2:51198 (PB-264100) 
ALGAE/PRODUCTIVITY 
A model for oxygen and biomass production in a mass algal 
Ts aay report, 2:51198 (PB-264100) 


ALGO! 

Algorithms for sparse matrix eigenvalue problems (DBLKLN, 
block Lanczos as with local reorthogonalization 
strategy), 2:53585 (SU-326P30-52) 

Ona reduction for pentadiagonal matrices, 2:53592 (UCRL- 

1 

Rejection methods for sampling from the normal distribution, 
2:53581 (LA-UR-77-1123) 

Stochastic realization via invariant system descriptions 
(Realization of white noise-driven linear system 
autocorrelated measurements of output sequence), 2:53593 
(UCRL-79255) 

ALGORITHMS/COMPARATIVE EVALUATIONS 

Comparison of constructive placement algorithms (For placement 
of modules on printed wiring boards), 2:52765 (UCRL-79504) 

ALKALOIDS/BI 1S 

Mamanine and pohakuline, two unprecedented quinolizidine 

alkaloids from Sophora chrysophylla, 2:53085 
ALKALOIDS/MET. LISM 

Mamanine and pohakuline, two unprecedented quinolizidine 

alkaloids from Sophora chrysophylla, 2:53085 


See also BUTANE 
ETHANE 
METHANE 
2-METHYLPROPANE 
PROPANE 
ALKANES/ELECTRONIC STRUCTURE 
Multiplet oe in the photoelectron spectra of organic 
radicals: trimethylenemethane, 2:52641 
ALKANES/PH ELECTRON SPECTROSCOPY 
Multiplet splittings in the photoelectron spectra of organic 
radicals: trimethylenemethane, 2:52641 


See also ETHYLENE 
ALKENES/PRODUCTION 
Environmental considerations of selected energy conserving 
manufacturing process — Volume Vi. Olefins industry 
—, 2:52216 (PB-264272) 
ALLOYS/BIBLIOGRAPHIES 
Su loys (citations from the NTIS data base). Report for 1964- 
ar 77, 2:52471 (NTIS/PS-77/0160) 
ALLOYS/ELECTRONIC STRUCTURE 
Volume-corrected isomer shifts on transition metal atoms: charge 
flow and electronegativity scales in alloys, 2:52515 (BNL-22861) 
ALLUVIAL DEPOSITS/SHAFT EXCAVATIONS 
Design review of a shaft in alluvium, 2:52713 
ALPHA PARTICLES/BIO ICAL RADIATION 
Theory of the induction of bone cancer by alpha radiation (7**Ra, 
226Ra, 7®Ra), 2:53128 
ALPHA REACTIONS/INCLUSIVE INTERACTIONS 
Production of light nuclei in nucleus-nucleus collisions at 1.5 and 
2.1 GeV/nucleon, 2:53276 (LBL-5075) 
ALPHA REACTIONS/ISOTOPE PRODUCTION 
Hie Care lant ha reactions for the production of the 
7S .8min, B* )) Py pe oe B*, EC)) **1 
generator and ‘Xe and '*"Cs for radiopharmaceutical 
lications, 2:53298 
ALPHA REACTIONS/PICKUP REACTIONS 
(a,*®Be) reaction in the 2s-1d shell, 2:53291 (LBL-5075) 
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ALPHA SOURCES/CALIBRATION 
ees: bonny ep 26 nape ; polonium-210 measurements. 
rt, 
ALUMINIUM/ACTIVATION ANALYSIS 
Determination of chlorine in aluminium metal by neutron 
activation anal 2:52583 
ALUMINIUM/ RINATION 
Extraction of uranium and thorium and other metals from granite, 
2:51011 (LA-tr-77-42) 
ALUMINIUM/ION MICROPROBE ANALYSIS 
Trace element and hydrocarbon analysis of mercuric iodide by ion 
microprobe and electron induced x-ray fluorescence techniques, 


2:52587 (EGG-1183-2355) 
ALUMINIUM/LEACHING 


Extraction of uranium and thorium and other metals from granite, 


2:51011 ape te 
ALUMINI TERIALS RECOVERY 
tions of nonferrous scrap metals with magnetic 


Density 
fluids, 2:52781 

Glass and non-ferrous metal recovery subsystem at Franklin, 
Ohio: final report, 2:52774 

Monroe County resource recovery project, 2:52776 

Pilot studies processing MSW and recovery of aluminum using an 
eddy current separator, 2:52772 

Quality of products from Bureau of Mines resource recovery 
systems and suitability for recycling, 2:52278 

Reclaiming products from shredded junked cars by the water-only 
and heavy-medium cyclone processes, 2:52782 

Resource recovery from refuse, 2:52775 

Technical and economic analysis of processes for the recovery of 
—_ i the non-ferrous portion of automobile shredder refuse, 

ALUMINIUM/PRODUCTION 

Energy requirements for air pollution control in the primary 
aluminum industry. Final report Sep 75-Jan 77, 2:52225 (PB- 
264483) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume VIII. Alumina/ 
aluminum industry report. Final report, 2:52217 (PB-264274) 

si listing of industrial processes by total ay consumption 

tential for savin an report, 2:52009 (| ONS/3015- 1) 
ALUMI TUM/RECO 

Kentucky coal refuse: a assessment of its potential as 
a metals source (From samples taken from 23 of largest plants), 
2:50637 (CONF-761086-) 

ALUMINIUM 27/GIANT RESONANCE 

Giant quadrupole resonance in '*C, **Mg, and 2’ Al observed via 
deuteron inelastic scattering (Angular distribution, 70 MeV, 
resonance widths, T = 0 E2 energy-weighted sum rule), 
2:53280 (TID-27692) 

ALUMINIUM 27 TARGET/DEUTERON REACTIONS 

Giant quadrupole resonance in '*C, **Mg, and 27Al observed via 
deuteron inelastic scattering (Angular distribution, 70 MeV, 
resonance widths, T = 0 E2 energy-weighted sum rule), 
2:53280 (TID-27692) 

ALUMINIUM 27 TARGET/NEUTRON REACTIONS 

Development of spectrometer for the measurement of (n,xp), 
(n.xd), and (n,xa) cross sections, angular distributions and 
spectra at E/sub n/ = 15 MeV (Cross sections significant below 
2.5 MeV), 2:52813 (UCRL-79454) 

ALUMINIUM 27 TARGET/PROTON REACTIONS 
Fragments from C, Al, Ag, and U irradiated by high energy 
rotons, 2:53252 (LBL-5075) 
AL TUM ALLOYS 


See also ALUMINIUM BASE ALLOYS 
INCONEL 617 
ZIRCALOY 
ALUMINIUM ALLOYS/COMPATIBILITY 
Concurrent studies of enhanced heat transfer and materials for 
aio exchangers. Progress report, 2:51228 (COO/ 
-la 
ALUMINIUM ALLOYS/CORROSION RESISTANCE 
Concurrent studies of enhanced heat transfer and materials for 
—_ — exchangers. Progress report, 2:51228 (COO/ 
-la 
ALUMINIUM ALLOYS/DEPOSITION 
Development and evaluation of processes for deposition of Ni/Co- 
— YY (MCrAIY) rer. gas turbine components. Final 
rt, 2:52473 (AD-A-38 
ALU! INIUM ALL OYS/HYPERFINE STRUCTURE 
Moessbauer study of dilute FeX alloys with X the non-transition 
elements Al, Si, Ga, Ge, As, Sn and Sb, 2:52493 
ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 
Development of directionally solidified eutectic nickel alloys for 
use in aircraft gas turbines at metal temperatures exceeding 1000 
C. Final report Jan-Oct 76 (Nickel-base alloy with varying 
substitutions), 2:52506 (AD-A-037246) 
Mechanical properties of annealed and martensitic Ti-6A1-4V. (A.) 
microstructure of solution treated Ti-6A1-4V. (B.) a study of 


fatigue damage with ultrasonic internal friction 
(C.). Technical 2:52508 (AD-A-038412) 
ALUMINIUM ALLOYS/MICR UCTURE 
Mechanical properties of annealed and martensitic Ti-6AI1-4V. (A.) 
microstructure of solution pe tran Ti-6A1-4V. (B.) a study of 
(Ce Technt ehniel cl report, 232305 (AD-A (AD-A-038412 
ALUMINIUM ! AL PROPERTIES 
Status of titanium blading for low- steam turbines. Final 
rt (Ti-6AI-V ee 2:5142 (EPRLAF-445) 
ALUMINIUM ALLOYS/USES 
Status of CTeSArV alloy «4 = pe ao Final 
MANE 1 - rip HANICAL 
Ane 1 - Al-Mg-Li alloy. sport (AL3.5 Mg-25 
velo canbe. of an Al-Mg-' inal report (Al- - 
Li with ot se or Zr), 2: panko AD-A03954) 
UMINIUM CO) co) 


= of aa nitrate a = aeake solutions, 51027 (JEN- 


OXID 
See also SPINELS 
ALUMINIUM OXIDES/CATALYTIC EFFECTS 
Hydrogenation of coal (Patent; 8 claims), 2:50582 
as enact mare mg tm ea = ON Jen 76-50 Deo %, 
NB research. Annual report 1 Jan 
2: 52476 ( B-264: 64286) 


See MERCURY ALLOYS 
IN RIVER/HYDROLOGY 
Distribution and transport of suspended particulate material of the 
Amazon River in the ocean, os 52955 
AMAZON RIVER/SEDIMENTATION 
Distribution and transport of suspended particulate material of the 
Amazon River in the ocean, 2:52955 
AMERICIUM/CHEMICAL STATE 
Chemical properties of Pu, Am, Np, I, and Tc and their influence 
on migration, 2:51071 (CONF-770512-17) 
AMERICIUM/DEBYE TEMPERATURE 
Measurement of small resonance effects in 7°77 Np Debye 
temperature of Am metal, 2:52483 
AMERICIUM/DIFFUSION 
Chemical properties of Pu, Am, Np, I, and Tc and their influence 
on migration, 2:51071 (CONF-770512-17) 
AMERI 241/MIGRATION 
Retention of plutonium and americium by rock, 2:52932 
AMINES/GAS CHROMATOGRAPHY 
Naturally ee nitrostable compounds. I. Secondary amines 
in foodstuffs, 2:5264: 
AMINES/MASS SPECTROSCOPY 
Naturally occurring nitrostable compounds. I. Secondary amines 
in foodstuffs, 2:52642 
O ACIDS 
See also ALANINES 


TYR 
AMINO ACIDS/BIOCHEMICAL remy env KINETICS 
Investigation of molecular mechanisms in photodynamic 
and radiobiology with nanosecond flash hotolysis and 


radiolysis. Progress rt, July 1, 1976- ber 30, Bn 
2:53043 (COO-2217-21) 
AMINO ACIDS/BI 
Possible role of the membrane potential in serum-stimulated 
take of amino acid in a diploid human fibroblast, 2:53061 
(CONF-770348-1) 
— eect oe , actin, Bibies 
spectrometer s oO ae of a-amino 
AMINO ACIDS/MASS SPECTROSCO 
Mass spectrometer study of ration cae a-amino acids, 2:52646 
AMINO ACIDS/MET. 
Nitrogen metabolism and excretion: regulation of intracellular 
amino acid concentrations, 2:52947 
AMINO ACIDS/SOLUTION HEAT 
Mass spectrometer study of evaporation of a-amino acids, 2:52646 
AMINO ACIDS/UPTAKE 
Possible role of the membrane potential in serum-stim' 
uptake of amino acid in a diploid human abroblest, x 3153061 


See GLYCINE 
AMINOGLYCIDES 
See AMINES 
AMINOTRANSFERASES/METABOLISM 
Nitrogen metabolism and excretion: regulation of intracellular 
amino acid concentrations, 2:52947 
EFFECTS 


Concurrent studies of enhanced heat transfer and materials for 


a aa exchangers. Progress report, 2:51228 (COO/ 
-la 





AMMONIA/EQUILIBRIUM 


AMMONIA/EQUILIBRIUM 
Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1976-January 31, 
ne (NHs -H2S-H2O; benzene-water), 2:50591 (FE-2286- 


12) 
AMMONIA/HAZARDS 
Hazards and materials compatibility of ammonia for power plant 
lications, 2:51426 (CONF-770515-1) 
AM MON INIA/PRODUCTION 
Environmental considerations of selected energy conserving 
manufacturing process options: Volume VII. Ammonia Senuy 
report. Final report, 2:51141 (PB-264273) 
The cost of clean water in ammonia, chlor-alkali, and ethylene 
production, 2:51142 (PB-264508) 
AMMONIA/PYROLYSIS 
“as crops as a future source of fuels and chemical feedstocks, 
2:51201 
AMMONIA/REMOVAL 
Open space as an air resource manag 
Sink factors, 2:52881 (PB-261758) 
space as an air resource management measure. Volume Ia. 
Appendix to sink factors. Final _ 2:52882 (PB-261759) 
Sour water stripping project, Committee on Refinery 
Environmental Control, American Petroleum Inst., 2:50904 
AMMONIA/SYNTHESIS 
Process for production of synthesis gas (Patent; 12 claims), 2:50602 
ANGOLA/PETROLEUM DEPOSITS 
Contribution of seismic reflection to petroleum exploration of the 
Angalian Congo. Terrestrial 2:50870 
ANGULAR MOMENTUM/SP GROUPS 
Symplecton: a prototype for semi-simple graded Lie algebras, 
3 


2:532 
ANHYDRIDES/CHEMICAL RADIATION EFFECTS 
Electron spin resonance study of electron reactions with amino 
acid anhydrides, 2:52657 
ANHYDRIDES/CHEMICAL REACTION KINETICS 
Electron spin resonance study of electron reactions with amino 
acid anhydrides, 2:52657 
ANIMAL CELLS 
See also TUMOR CELLS 
ANIMAL CELLS/BIOCHEMISTRY 
Genetics of somatic mammalian cells: genetic, immunologic, and 
biochemical analysis with Chinese hamster cell hybrids 
containing selected human chromosomes, 2:53076 
ANIMAL CELLS/BIOLOGICAL EFFECTS 
N-ethylmaleimide sensitization of x-irradiated hypoxic Chinese 
hamster cells, 2:53110 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Effect of ultraviolet light and x-rays on DNA synthesis in 
permeabilized CHO cells, 2:53108 (ORO-4568-9) 
Repair and cell cycle response in cells exposed to environmental 
biohazards. Progress — February 1, 1976-May 31, 1977 
Se coli, Bacillus subtilis, x radiation), 2:53 107 (ORO- 


4568-7) 
ANIMAL CELLS/GENETICS 
Genetics of somatic mammalian cells: genetic, immunologic, and 
biochemical analysis with Chinese hamster cell hybrids 
containing selected human chromosomes, 2:53076 
ANIMAL CELLS/HYBRIDIZATION 
Mutagenesis and —— analysis with Chinese hamster 
auxotrophic cell markers, 2:53075 
ANIMAL CELLS/IMMUNOLOGY 
Genetics of somatic mammalian cells: genetic, immunologic, and 
biochemical analysis with Chinese hamster cell hybrids 
containing selected human chromosomes, 2:53076 
ANIMAL CELLS/MORPHOLOGICAL CHANGES 
Functional morphology of the neck organ in Artemia salina 
nauplii, 2:53067 
ANIMAL CELLS/MUTAGENESIS 
Mutagenesis and i analysis with Chinese hamster 
auxotrophic cell markers, 2:53075 
ANIMAL CELLS/PATHOLOGICAL CHANGES 
Flow analysis and separation of exfoliated respiratory tract cells 
(Pathological changes induced by inhalation of toxic materials.), 
2:53062 (LA-UR-77-659) 
ANIMAL CELLS/PERMEABILITY 
Effect of ultraviolet light and x-rays on DNA synthesis in 
rmeabilized CHO cells, 2:53108 (ORO-4568-9) 
ANIMAL CELLS/RADIOSENSITIVITY 
Use of hypoxic cell radiosensitizers with mixed x and a radiations 
(T-1 human cells, CHO cells), 2:53111 
ANIMAL CELLS/SURVIVAL CURVES 
Initial part of the survival curve. Implications for low-dose, low- 
dose-rate radiation responses, 2:53109 
ANIMAL FEEDS/EVALUATION 
Development and evaluation of cattle feed com; upset 
from solid waste materials, 2:52255 (PB-262555) 


ement measure. Volume I. 


ERA Vol. 2, No. 21 


ANIMAL SHELTERS/HEATING , 
Overview of waste heat utilization research at the Oak Ridge 
National Laboratory, 2:52231 (CONF-770516-5) 
ANISOLE/CHEMICAL REACTIONS 
Sequential deuterium ae reactions of protonated benzenes 
with D2O in the gas phase by ion cyclotron resonance 
ee 2:52649 


(Argonne National Laboratory.) 
ANL/INFORMATION SYSTEMS 
Status of data base ae systems at Argonne National 
Laboratory, 2:53598 (CONF-770525-5) 


Temperature and life cycle in Spee labronica 


(Polychaeta, ppt 
ANNUAL CY. CLE ENERGY S ENERGY 

STORAGE EQUIPMENT 

Modeling of heat transfer between an ice-water storage reservoir 
and its surroundings (HEATING4 computer code), 2:51937 
(ORNL/MIT-211) 

CORE PULSE REACTOR 
See ACPR REACTOR 
ANODES/FABRICATION 
—— of coal tar pitch for aluminium manufacture, 2:50620 
ANOPHELES 
See MOSQUITOES 
ANO: ONMENTAL EFFECTS 

Sedimentology and channel slope morphology of an anoxic basin 

in southern Netherlands, 2:52962 
ANOXIA/RADIOSENSITIVITY EFFECTS 

N-ethylmaleimide sensitization of x-irradiated hypoxic Chinese 
hamster cells, 2:53110 

Use of hypoxic cell radiosensitizers with mixed x and a radiations 
(T-1 human cells, CHO cells), 2:53111 

ANTARCTICA/GEOLOGY 

Framework for assessing environmental impacts of possible 
antarctic mineral development. Part II. Appendix. Final report, 
2:52877 (PB-262 751) 

ANTARCTICA/HYDROLOGY 

Framework for assessing environmental impacts of possible 
antarctic mineral development. Part II. Appendix. Final report, 
2:52877 (PB-262 751) 

ANTARCTICA/METEOROLOGY 

Framework for assessing environmental impacts of possible 
antarctic mineral development. Part II. Appendix. Final report, 
2:52877 (PB-262 751) 

ANTARCTIC RESOURCES 

Framework for assessing environmental impacts of possible 
Antarctic mineral development. Part I. Final report, 2:51932 
(PB-262750) 

Framework for assessing environmental impacts of possible 
antarctic mineral development. Part II. Appendix. Final report, 
2:52877 (PB-262 751) 

ANTARCTICA/OCEANOGRAPHY 

Framework for assessing environmental impacts of possible 
antarctic mineral development. Part II. Appendix. Final report, 
2:52877 (PB-262 751) 

CITE/COMBUSTION 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical pro; report, 
October- Sooner 1976 (16 references), 2:50589 (FE-2030-6) 

ANTIBODIES/RADIOIMMUNOASSAY 
py od for the quantitative determination of human 
ti-mening antibodies. Annual report 16 Mar 75-15 Mar 
76, 2:53099 _ 770) 
ANTICORROSIO) 
See CORROSION PROTECTION 
ANTIMONY 121/MOESSBAUER EFFECT 

121Sb Moessbauer spectroscopy of antimony (V) chloro fluorides 
SbCI/sub 5-x/F/sub x/, 2:52553 

Moessbauer and magnetic properties of Heusler alloys, 2:52499 

Moessbauer investigation of some water adducts of antimony 

tachloride, 2:52559 
ONY ALLOYS/ELECTRONIC STRUCTURE 

Study of various intraband processes in n-InSb by means of 

stimulated -flip Raman sca’ » ae oa 
ANTIMONY ALLOYS/HYPERFINE 

Moessbauer study of dilute FeX alloys with X the non-transition 

a > Si, Ga, Ge, As, Sn and > 2: ae —— 
oessbauer magnetic p' ee Se of Heusler alloys, 2:524 

ANTIMONY CHLORIDES, 

'21Sb Moessbauer spect: y of seed (V) chloro fluorides 
SbCI/sub 5-x/F/sub x/, 2:52553 

Moessbauer investigation of some water adducts of antimony 

tachloride, 2:52559 
vay vt eee SHIFT wy) P 
loessba ~ Sopegy f antimony chloro fluorides 
SbCI/sub 5-x/F/sub x/, 2:52553 
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ANTINEOPLASTIC DRUGS 
Pharmacological potential of marsh plants (Juncus roemerianus, 
Spartina cynosuroides, Scirpus americanus), 2:52944 
ANTISERUM 
See IMMUNE SERUMS 


See INSECTS 
APARTMENT BUILDINGS/ENERGY CONSUMPTION 
a of thermal performance of residences. Final 
rt, 2: 
APP. CHIA/COAL RESERVES 
Effect of coal preparation on northern Appalachian reserves 
(Calculation of additional reserves upgraded to meet sulfur 
seule * by preparation methods), 2:50823 
See EQUIPMENT 
APPLIANCES 
See also AIR CONDITIONERS 
CLOTHES DRYERS 
CLOTHES WASHERS 
ELECTRIC APPLIANCES 
FREEZERS 
GAS APPLIANCES 
REFRIGERATORS 
STOVES 
WATER HEA a 
APPLIANCES/COMPRESSORS 
Reciprocatin, ressor for 1980, 2:52167 (CONF-7605139-) 
APPLIANCE: /DESIGN 
Integrated household appliances and utility services for energy 
conservation in dwelli + 2:52159 (CONF-7605139-) 
APPLIANCES/ECONOM 
Appliance industry: an overview, 2:52151 (CONF-7605139-) 
APPLIANCES/ENERGY CONSERVATION 
Integrated household meg and utility services for energy 
conservation in dwel 2:52159 (CONF-7605139-) 
APPLIANCES/ENERGY CONSUMPTION 


Appliance industry: an overview, 2:52151 (CONF-7605139-) 
APPLIANCES/ENERGY EFFICIENCY 
Development of appliance energy efficiency targets and consumer 
costs. Task order No. 1. Final report, 2:52173 (PB-264107) 
Development of appliance —7 efficiency targets and consumer 


costs. Task order No. 2. Final report, 2:52174 (PB-264108) 
Development of appliance energy efficiency targets and consumer 
costs. Task order No. 3. Final report, 2:52175 (PB-264109) 
APPLIANCES/HAZARDS 
Appliance safety by design, 2:52757 (CONF-770529-1) 
APPLIANCES/MANUFACTURING 
Appliance industry: an overview, 2:52151 (CONF-7605139-) 
APPLIANCES/MARKET 
Appliance industry: an overview, 2:52151 (CONF-7605139-) 
APPLIANCES/MEETINGS 
Proceedings of the technical opportunities for energy conservation 
in appliances, 2:52150 (CONF-7605139-) 
APPLIANCES/SAFETY 
Appliance safety by design, 2:52757 (CONF-770529-1) 
APSARA REACTOR/REACTOR FUELING 
~— design of Apsara reload-2 fuel design, 2:51822 (INIS-mf- 


3480) 
AQUACULTURE/WASTE HEAT UTILIZATION 
Overview of waste heat utilization research at the Oak Ridge 
National Laboratory, 2:52231 (CONF-770516-5) 
AQUATIC ECOSYSTEMS/WATER POLLUTION 
Laboratory and field studies on the long-term effects of petroleum 
hydrocarbons on benthic marine invertebrates, 2:52980 (BNWL- 
SA-6169) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 
FISHES 
MOLLUSCS 
PLANKTON 
AQUATIC ORGANISMS/CONTAMINATION 
Dynamics of organochlorine pesticides in estuarine systems: 
effects on estuarine biota, 2:52993 
Estuarine processes. Volume I. Uses, stresses, and adaptation to 
the estuary, 2:52985 
AQUATIC ORGANISMS/FEEDING 
Detritus problem and the feeding and digestion of an estuarine 
organism, 2:52948 
AQUATIC ORGANISMS/HOMEOSTASIS 
Osmoregulatory responses to estuarine conditions: chronic 
osmotic stress and competition, 2:52946 
AQUATIC ORGANISMS/METABOLISM 
Estuarine processes. Volume I. Uses, stresses, and adaptation to 
the estuary, 2:52985 
AQUATIC ORGANISMS/OSMOSIS ‘ 
Osmoregulatory responses to estuarine conditions: chronic 
osmotic stress and competition, 2:52946 


AQUATIC ORGANISMS/PHYSIOLOGY 
Osmoregulatory res; to estuarine conditions: chronic 
osmotic stress and competition, 2:52946 
AQUATIC ORGANISMS/POLLUTION 
Petroleum in the marine environment, 2:52981 (CONF-7305131-) 
mo ORGANISMS/POPULATION DYNAMICS 
Dynamics of estuarine benthic communities, 2:52941 
= roe  ~ ie at ain CHEMICAL 
ALY: 
Chemical eee of fish caught in the northeast Pacific 


Ocean, 2: 
AQUATIC ORGANISMS/RESPIRATION 
Function of respiratory 1 animals, 2:53087 
AQUATIC ORGANISM 
Temperature and life cycle in — labronica 


(Polychaeta, Dorvllidae), 2 
EITSGEMEINSCH. VERSUCHS REACTOR 

See AVR REA CTOR 
ARCTIC OCEAN/SED! 
“ee fixation in arctic marine sediments: effect of oil and 

rocarbon fractions, 2:53009 
ARGON/ELECTRON DENSITY 

Excitation po) pee and electron number density distributions 


pe omen alyte species in an inductively coupled argon 
anda 2: 33249 ST noe 3) ay 


«Contagion state pein cebeaal excess electrons in condensed media. 
Liquid methane, ethane, and argon, and glassy matrices, 2:52639 
ARGON/EXCITATION 
Excitation tem; — and electron number density distributions 
a “ve ies in an inductively coupled argon 
anon 2: 33240 ds 73) 


Deusen of ann cacited state density distribution within a 


mee BY | freely _ Final 
tt 1 Jul 74-1 Tan 16, 2: Zszoat f (ab.a-08732) 
ARGO 37/SCINTILLATIO 
Liquid scintillation counting we nov al beueclibin, 2:52605 
ARGON 40 REACTIONS 
Preliminary measurement of reaction owt from the “Ar + 
Ag reaction at 170 MeV, 2:53301 (LBL-5075) 
ARGON 40 REACTIONS/DEEP INELASTIC SCATTERING 
Measurement of pre and post Ae ap egy masses of deep inelastic 
collisions fragments of 340 MeV Ar 2 Ag, 2:53302 (LBL-5075) 
ARGONN7 NATIONAL LABORATORY 
See zIVL 
ARIZONA 
The impact of power developments on the Navajo Nation, 2:50851 
(PB-261746) 
ARMOR/STRESS ANALYSIS 
Two-dimensional stress wave calculations of kinetic ener, 
projectile impact on multi-layered targets, 2:52674 (SA 76- 
9247) . 


ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATICS 
See also BENZENE 
MESITYLENE 
STYRENE 
TOLUENE 
XYLENES 
AROMATICS/BIOLOGICAL ACCUMULATION 
Metals, pesticides and PCBs: toxicities to shrimp singly and in 
combination (Penaeus duorarum), 2:53160 
AROMATICS/CHEMICAL REACTIONS 
Sequential deuterium tone reactions of protonated benzenes 
= D.0O in the —— _ y ion cyclotron resonance 
troscopy, 64! 
ARO ATICS, XICITY 
Metals, pesticides and PCBs: toxicities to oe singly and in 
combination (Penaeus duorarum), 2:53160 
ARSENIC/BIOLOGICAL EFFECTS 
Photosynthesis/respiration ratios in aquatic microcosms under 
arsenic stress, 2:52936 (CONF-770654-1) 
ARSENIC/REMOVAL 
a coal desulfurization with combustion results, 
2:50576 
ARSENIC/SPATIAL DISTRIBUTION 
Geochemical survey of stream sediments of the Piceance Creek 
Basin, Colorado, 2:52922 (COO-4017-2) 
ARSENIC ALLOYS/HYPERFINE STRUCTURE 
Moessbauer study of dilute FeX alloys with X the non-transition 
elements Al, Si, Ga, Ge, As, Sn and Sb, 2:52493 
A/ELECTRON MICROSCOPY 
et m ae of the neck organ in Artemia salina 
“pli, 2 
ARTED TA/GLANDS 
Functional morphology of the neck organ in Artemia salina 
nauplii, 2:53067 





ASBESTOS/HEALTH HAZARDS 


ASBESTOS/HEALTH HAZARDS 
Asbestos manufac waste Mae and utilization, 2:52287 
ASBESTOS/MA’ RECO Y 
Asbestos manufacturing waste disposal and utilization, 2:52287 


ASCARIS 
See NEMATODES 


See also FLY ASH 
ASHES/AGGLOMERATION 
Advanced coal gasification system for electric power generation. 
Quarterly progress report, October 1-December 31, 1976 
Saar multiple fluidized bed system), 2: 50586 (FE- 

1 
ASHES/CHEMICAL ANALYSIS 
Distribution of certain rare-earth and nonferrous metals in coal 

combustion, 2:50838 (PB-262168-T/SL) 
ASHES/CHEMICAL COMPOSITION 
Evaluation of | ny hydrologic, and geomechanic properties 
controlling future lignite open pit mining, 2:50772 
eo of the composition of the ash of hydrocarbon fuels, 
2:52661 (PB-262170-T/SL) 
Memorandum of the delegation of the People’s Republic of 
ee the coal deposits of that country, 2:50699 
ASHES/MEL 
Consumer coal criteria as a guide to exploration, 2:50697 
ASHES/MONITORING 
Calculation of the errors in monitoring the ash content of a flow 
of coal, 2:50627 
ASHES/REMOVAL 
Cleaning high sulfur coal (11 refs), 2:50568 (CONF-761086-) 
Engineering/economic analyses of coal p tion with SOQ. 
clean-up processes for kee; oe ote higher sulfur coals in the energy 
market, 2:50571 (CONF-7 
Magnetic tracer technique to Semaine partition coefficients for 
vity tions, 2:50816 (CONF-761086-) 
ASHES/SEP. TION PROCESSES 


Coal conversion and utilization-liquefaction: solvent refined coal. 
Technical evaluation services research and development No. 82, 
interim report No. 6, 2:50610 (FE-1234-6) 

ASPHALTS/ADSORPTION 

Multilayer adsorption wih molecular orientation of asphalt on 

mineral aggregate and other substrates, 2:50919 
ALS VERY 


ASPHALTS/MA 

Recycling oil asphalt concrete pavements, 2:52265 

Utilization of secondary sulfur in construction materials, 2:52268 
ASPHALTS/MATERIALS TESTING 

Utilization of secondary sulfur in construction materials, 2:52268 
ASPHALTS/PRODUCTION 

Slags, 2:52285 
ASTROCYTO 


MAS 
See NEOPLASMS 
ASTRON/REVIEWS 
Power from fusion : electron and ion beam methods, 2:53488 
ASTRON/TRAPPING 

Experimental investigation of the trapping and energy loss 
mechanisms of intense relativistic electron rings in hydrogen gas 
and plasma, 2:53354 (UCID-17438(Vol.1)) 

Experimental investigation of the trapping and energy loss 
mechanisms of intense relativistic electron rings in hydrogen gas 
and plasma, 2:53355 (UCID-17438(Vol.2)) 

ASTRONOMY/RESEARCH PROGRAMS 

Summary of LLL research in astronomy, 2:53211 
ATC DEVICES/CYCLOTRON RADIATION 

Synchrotron emission from tokamak plasmas, 2:53395 
ATC DEVICES/ENERGY BALAN 

Power balance in ATC compressed plasma, 2:53361 
ATLANTIC OCEAN 

See also CHESAPEAKE BAY 

ATLANTIC OCEAN/AQUATIC ECOSYSTEMS 

Flux of energy and essential element through the Continenttal 
Shelf Ecosystem. Pro; report, July 1, 1976-September 30, 
1977, 2:52938 (SR' 39-17) 

ATLANTIC OCEAN/HYDROLOGY 

Distribution and transport of suspended particulate material of the 

Amazon River in the ocean, 2:52955 
ATLANTIC OCEAN/SEDIMENTATION 

Distribution and transport of s particulate material of the 

Amazon River in the ocean, 2:52955 
ATMOSPHERIC me ain ecg a teepy FIREBALLS 

Nitrogen dioxide absorption coefficients —— 

Environmental research a $3234 (A (A -036981) 
ATMOSPHERIC PRECIPITATIONS 
See also RAIN 


SNOW 
ATMOSPHERIC PRECIPITATIONS/ENVIRONMENTAL 
EFFECTS 


Effects of acid precipitation on plants and soils (Effluen 
associated with geothermal energy), 2:51346 (CONF.761089-) 
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ATOM COLLISIONS 
See also ATOM-ATOM COLLISIONS 
. ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 
ATOM COLLISIONS/MEETINGS 
Atomic collisions in solids (Amsterdam, September 22-26, 1975), 
2:53239 
ATOM-ATOM COLLISIONS/INTERATOMIC FORCES 
Comment on the relation between the nonadiabatic Ope ON 
Sy Soh intersection of potential energy curves, 2:5 
-1 
ATOMIC BEAMS/IONIZATION 
nhanced reionisation for neutral beams in magnetic fields, 
2:53238 (CLM-R-162) 
ATOMIC BEAMS/PHOTON COLLISIONS 
Pe da resolution antec using photodeflection, 2:53240 
ATO! 


See WUC UCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS/ENERGY-LEVEL TRANSITIONS 
Comment on the relation between the nonadiabatic couplin hy. 
the co _— intersection of potential energy curves, 2:53248 (N- 
77-15809) 
ATP-ASE 
Na*:K* - and HCOs~ -stimulated ATPase activities in the gills and 
kidneys of thermally acclimated rainbow trout, Salmo gairdneri, 
2:53142 
ATP-ASE/METABOLISM 
Calcium and magnesium ATPases of the spectrin fraction of 
human eaten 2:53047 


See PUBLIC OPINION 
ATWS 
(Anticipated transients without scram.) 
Without scram analysis, 2:51846 (BAW-10099(Rev.1)) 
ATWS/MATHEMATICAL MODELS 
ATWS: a raisal. Part I. An examination and analysis of 
"WASH-1270, technical rt on ATWS for water-cooled 
wer reactors”, 2:51856 (EPRI-NP-251) 
AUGER MINING/PRODUCTIVITY 
Coal exploration techniques and tools to meet the demands of the 
coal roy A epee 2:50691 
AU AL MINING 


Australians pi regret three bolters. Roof bolters designed by 
— Hill Pty. for continuous miners provide cniptpiaes 


AUTOMOBILES/CATALYTIC CONVERTERS 
Automobile air pollution: control equipment. catalytic converters 
(citations from the engi ny index data base). Report for 
1970-Feb 77, 2:52431 77/0167) 
Method of improving the o operational capacity of three-way 
catalysts (Patent), 2:5245 
Overheat protection device for a catalytic converter (Patent), 
2:52459 
AUTOMOBILES/COMBINED CYCLES 
Booster drive for main motor (Patent), 2:52404 
AUTOMOBILES/DIESEL ENGINES 
Diesel engines with characteristics similar to those of Otto 
engines. Economical, light and powerful - old prejudices are 
removed, 2:52312 
Quick running diesel engine for ger cars, 2:52310 
Two-stroke cycle diesel engine feel economy improvement and 
emission reduction, 2:52314 
AUTOMOBILES/EXHAUST GASES 
Annual catalyst research program onep 2nd): summary. Annual 
program status Jun 74-Dec 75, 2:52432 (PB-262696) 
Relative impact of energy conversion processes on particulate 
matter air quality, 2:52903 
Traffic emission pro of the German Federal Minister of the 
Interior, 2:52428 (ERDA-tr-291) 
AUTOMOBILES/FLYWHEEL ENERGY STORAGE 
Flywheel energy propulsion and the electric vehicle, 2:52374 
Hybrid drive with flywheel f 
ve wi eas P2) lor economic and dynamic 


arte 2:52402 (C (CONF 74a -7 
MOBILES/FUEL CO 


Survey of driver aid devices +h mee fuel economy. Interim 
report Jul-Oct 75, 2:52300 = 162) 
AUTOMOBILES/FUEL BCO ais 
ve ver ner to measure miles per gallon of a 
vehicle (Patent), 2:52418 ” 
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AUTOMOBILES/GAS TURBINES 
Baseline Gas Turbine Development Program. Fourteenth 
quarterly progress rt , 2:52315 2315 (COO-2149. 14) 
AUTOMOBIL LES/HYBRID SY 
Flywheel energy propulsion a aed electric vehicle, 2:52374 
(CONF-740215-P2 
Hybrid drive with flywheel component for economic and dynamic 
operation, 2:52402 (CONF-740215-P2) 
Hybrid ot system (Patent), 2:52405 
AUTOM /INTERNAL COMBUSTION ENGINES 
Engine with continuous internal combustion (Patent), 2:52411 
AUTOMOBILES/POLLUTION CONTROL EQUIPMENT 
Automobile air pollution: control equipment (citations from the 
ad o” base). Report for 1970-Feb 77, 2:52430 (NTIS/PS- 
Exhaust BILEs purification en —, 2:52438 
AUTOMOBILES/RANKINE CYCLE E 
Steam engine for a motor vehicle Pent 2:52320 
AUTOMOBILES/RECYCLING 
Oe, — of nonferrous scrap metals with magnetic 
ui 
Reclaiming products from shredded junked cars by the water-only 
and heavy-medium cyclone processes, 2:52782 
Separation of plastics from automobile scrap, 2:52783 
Technical and economic analysis of processes for the recovery of 
= “4 the non-ferrous portion of automobile shredder refuse, 
Utilization of refuse scrap in cupola gray iron production, 2:52279 
AUTOMOBILES/RESEARCH CH PROGRAMS 
Traffic emission program of the German Federal Minister of the 
Interior, 2:52428 (ERDA-tr-291) 
AUTOMOBILES/WASTE PROCESSING 
Separation of plastics from automobile scrap, 2:52783 
AUTOMOTIVE FUELS 
Internal combustion engine fueled by NaK (Patent), 2:52417 
AUTOMOTIVE FUELS/ADDITIVES 
Fuel additive package 1 nace amine and 
lubricating oil (Patent), 2:52 
Fuel compositions containing esters and nitrogen-containing 
dispersants (Patent), 2:52467 
Fuel compositions containing esters and ester-type dispersants 
(Patent), 2:52468 
AUTOMOTIVE FUELS/BIBLIOGRAPHIES 
Automobile air pollution: automotive fuels (a bibliography with 
abstracts). Report for 1970-Mar 77, 2:52463 (NT 18/PS S-77/0230) 
AUTOMOTIVE FUELS/COMBUSTION PRODUCTS 
Large scale test: 1.75 million kilometers with a gasoline-methanol 
mixture, 2:52465 
AUTOMOTIVE FUELS/DATA COMPILATION 
Motor gasolines, winter 1976-77, 2:50918 (BERC/PPS-77/3) 
AUTOMOTIVE FUELS/HEATING 
Isothermal fuel supply system (Patent), 2:52427 
AUTOMOTIVE FUELS/PERFORMANCE TESTING 
Large scale test: 1.75 million kilometers with a gasoline-methanol 
mixture, 2:52465 
AVR REACTOR/FUEL ELEMENTS 
a of the AVR fuel elements, 2:51556 (AED-Conf-76- 


BACILLUS SUBTILIS/BIOCHEMICAL REACTION KINETICS 
Absolute reaction rate model for the response of B. subtilis to 
microwave radiation, 2:53183 (SAND-76-9301C) 
BACILLUS SUBTILIS/BIOLOGICAL RADIATION EFFECTS 
Absolute reaction rate model for the response of B. subtilis to 
microwave radiation, 2:53183 (SAND-76-9301C) 
ae of thermal and electromagnetic effects in the 
oupeee of Bacillus subtilis spores to microwave exposure, 


na and cell cycle response in cells exposed to environmental 
biohazards. ing en. February 1, 1976-May 31, 1977 
(Escherichia coli, Bacillus subtilis, x radiation), 2: $3107 (ORO- 
4568-7 


568-7) 
BACILLUS SUBTILIS/HYDROLASES 
Partial purification and characterization of a uracil DNA N- 
lycosidase from Bacillus subtilis, 2:53056 
RIA 


See also ESCHERICHIA COLI 
PNEUMOCOCCUS 
RHODOSPIRILLUM 
BACTERIA/AQUATIC ECOSYSTEMS 
Strain specificity of aeromonas hydrophila: an 
immunofluorescence study (Effects of thermal pollution), 
2:53015 (DP-MS-76-80) 


BA 


BEAM PROFILES/CONTROL EQUIPMENT 


BACTERIA/DEUTERATION 
Biosynthesis with deuterated microorganisms Greattte coli, 
Rhodospirillum rubrum, Halobacterium halobi 
Synecliococcus, Scenedesmus), 2:53042 (CONF-761234-2) 
BACTERIA/IMMUNE REACTIONS 
Strain specificity of aeromonas hydrophila: an 
immunofluorescence study (Effects of thermal pollution), 
2:53015 (DP-MS-76-80) 
BACTERIA/METABOLISM 
Activity of bacteria in the estuarine environment, 2:52945 
BACTERIA/WATER POLLUTION 
Microbiological cycling of oil in estuarine marshlands (Spartina, 
Candida), 2:52992 
BACTERIOPHAGES/BIOLOGICAL RADIATION EFFECTS 
Investigation of molecular mechanisms in Pe se a er action 
and radiobiology with nanosecond flash ; — 
radiolysis. Progress report, July 1, 1976-September 30. 1977, 
2:53043 (COO-2217-21) 
Some aspects of the mechanism of bacteriophage function. Final 
aay aoe report (Mechanisms of inactivation of bacteriophages 
y pe 2:53112 (COO-3233-6) 
BACTERIOPHAGES/INACTIVATION 
Some aspects of the mechanism of bacteriophage function. Final 
progress report (Mechanisms of inactivation of bacteriophages 
by ionizing radiation), 2:53112 (COO-3233-6) 
BACTERIOPHAGES/MUTAGENESIS 
Effects of radiations on DNA and repair of the e. Progress 
report, May 1, 1974-June 30, 1977 (Gamma and radiation, 
Escherichia coli, lambda phage), 2:53113 (COO-3571-18) 
BAG MODEL/QUARKS 
Soliton solutions of a selfinteracting Dirac field in three space 
dimensions, 2:53269 
BAGASSE/COMBUSTION PROPERTIES 
Background document: bagasse combustion in sugar mills, 2:52890 
(PB-264302) 
BARIUM/ECOLOGICAL CONCENTRATION 
Some geochemical controls on lead and barium concentrations in 
ferromanganese d its, 2:53008 
BARIUM/E GY- TRANSITIONS 
High resolution spectroscopy an one 2:53240 
‘UM ES, COLLISIONS 
Positron annihilation with halides of MX2 structure, 2:52552 
ARIUM COMPOUNDS/AFFINITY 


Templated syntheses of cyclic acetylacetone hosts, their affinities 
for divalent ions, and an exam ‘y of a slow proton transfer from 
Enol to hydroxide ion, 2:5264 

BARLEY/BIOCHEMICAL REACTION KINETICS 

Chromium uptake and transport in barley seedlings (Hordeum 

vulgare L.), 2:53151 
BASEBALL DEVICES/PLASMA DIAGNOSTICS 
2-mm microwave interferometer, 2:53380 (UCRL-52245) 
Device for measuring the ion angular distribution of 2XIIB 
plasma, 2:53379 (UCID-17435) 
BASEDOW’S DISEASE 

See HYPERTHYROIDISM 
BATTERIES (ELECTRIC) 

See ELECTRIC BATTERIES 
BATTERY CHARGING/MONITORING 

Battery charge condition monitoring: techniques and applications, 
2:52388 (CONF-740215-P2) 

BAYS/AQUATIC ECOSYSTEMS 

Population dynamics and ecological energetics of a pulsed — 
zooplankton predator, the ctenophore minemiopsis leidyi, 
2:53038 

BAYS/ECOLOGY 
Sources of new nitrogen for the South Atlantic bight, 2:52939 
= — cycles in seagrass communities (Fe, Mn, Cu, Zn), 
52949 
BAYS/NUTRIENTS 

Nutrient-phytoplankton relationships in Narragansett Bay during 

the 1974 summer bloom, 2:52940 
BAYS/SEDIMENTS 

Dredging and spoil disposal —_ geologic processes in San 

Diego Bay, Saapun 2:52 
BAYS/WATER POLLUTION 

Tidal locks across a east river: an engineering solution to the 

rehabilitation of western Long Island Sound, 2:52988 
BEAM INJECTION HEATING OMAGNETIC 

RADIATION 

Stationary Langmuir and electromagnetic wave spectra in the 
——* of plasma heating by a relativistic electron beam, 

BEAM INJECTION HEATING/PLASMA WAVES 

Stationary Langmuir and elect: etic wave spectra in the 

wy of plasma heating by a relativistic electron beam, 
BEAM PROFILES/CONTROL EQUIPMENT 
Absorption body (Patent), 2:52804 





BEAM TRANSPORT/MAGNETS 


BEAM TRANSPORT/MAGNETS 
“ino fields for transporting charged beams, 2:52798 (BNL- 
BEAM-PLASMA SYSTEMS/SOLITONS 
Excitation of high-amplitude solitary waves in a plasma, 2:53458 
BEAM-PLASMA SYSTEMS/TRAPPING 
Experimental investigation of the trapping and energy loss 
mechanisms of intense relativistic electron rings in hydrogen gas 
and plasma, 2:53354 (UCID-17438(Vol.1)) 
Experimental investigation of the trapping and energy loss 
mechanisms of intense relativistic electron rings in hydrogen gas 
and plasma, 2:53355 (UCID-17438(Vol.2)) 


Energy confinement and MHD stability in BeltPinch Ila, 2:53362 
BELT PINCH/PLASMA INSTABILITY 
Plasma stability in the Lausanne Belt Pinch, 2:53445 
BELT PINCH/PLASMA MACROINSTABILITIES 
Experimental and theoretical studies of belt pinches and high-beta 
tokamaks, 2:53442 
BENTHOS/ DISTRIBUTION 
Benthic detritus in a saltmarsh tidal creek, 2:52970 
BENTHOS/ECOLOGY 
The effect of water temperature on ecological processes in a 
reservoir receiving heated water. Completion report, 2:53023 
(PB-264191) 
BENTHOS/GROWTH 
The effect of a thermal effluent on the benthos of Thomas Hill 
Reservoir, Missouri. Master's thesis, 2:53025 (PB-264835) 
BENTHOS/METABOLISM 
Laboratory and field studies on the long-term effects of petroleum 
ogee on benthic marine invertebrates, 2:52980 (BNWL- 
A-6169) 
BENTHOS/POPULATION DYNAMICS 
Dynamics of estuarine benthic communities, 2:52941 
BENTHOS/SAMPLING 
Surber sampling in deep water for bottom organisms, 2:52950 
BENZALDEHYDE/CHEMICAL REACTIONS 
Sequential deuterium exchange reactions of protonated benzenes 
with D2O in the gas phase by ion cyclotron resonance 
spectroscopy, 2:52649 
BENZENE/CHEMICAL REACTIONS 
Sequential deuterium exchange reactions of protonated benzenes 
= D.O in the gas phase by ion cyclotron resonance 
troscopy, 2:52649 
BENZENE/PHASE DIAGRAMS 
Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1976-January 31, 
1977 (NHs-CO2-H2S-H2O; benzene-water), 2:50591 (FE-2286- 


12) 
BENZOPHENONE/BIOCHEMICAL REACTION KINETICS 
Triplet sensitization of DNA (Effects of acetone, acetophenone, 
and benzophenone on thymine dimer sensitization), 2:53147 
(CONF-770453-1) 

BERKELIUM 249 TARGET/NITROGEN 15 REACTIONS 
— tee na for **Fm and ***Md production in the 
und system 7* 104, 2:53323 (LBL-5075) 

BERYLLIUM/FABRICA TION 
Method for fabricating _— structures (Patent), 2:52551 
BERYLLIUM/REMOVAL 
a coal desulfurization with combustion results, 
BERYLLIUM 9 TARGET/DEUTERON REACTIONS 
a Q tra from 30-MeV deuterons on a thick beryllium 
ross sections), 2:53278 (UCRL-79557) 
BERYELIUM 9 TARGET/NEUTRON REACTIONS 
Neutron total cross-section measurements of *Be, '° ''B, and '? 
3C from 1.0 to 14 MeV using the *Be(d,n)'°B reaction as a 
“white” neutron source, 2:53282 (LA-6761) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BESSEL DIFFERENTIAL EQUATION 
See FOKKER-PLANCK EQUATION 
BETA DECAY RADIOISOTOPES/SCINTILLATION 
COUNTING 


Absolute ag rate determination of beta-emitting 


Seay the pulse height shift-extrapolation method, 
BINARY STARS/COSMIC X-RAY SOURCES 
The nature of optical variability of X-ray binaries Cyg X-2=v1341 
Cyg and Sco x-1 =v818 Sco, 2:53214 (N-77-10987) 
BINAR -FLUID SYSTEMS/OPTIMIZATION 
Resource utilization efficiency improvement A mg i 
cycles: Phase I. Daudi taped, tens th, 1975- 15, 1976, 
2351362 (ORO-4944-4) 
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BINARY-FLUID SYSTEMS/SIMULATION 
Resource utilization efficiency improvement of geothermal binary 
cycles: Phase I. Annual report, June 15, 1975-June 15, 1976, 
2:51362 (ORO-4944-4) 
BIOCHEMICAL REACTION KINETICS/MATHEMATICAL 
MODELS 
Absolute reaction rate model for the response of B. subtilis to 
microwave radiation, 2:53183 (SAND-76-9301C) 
BIOLOGICAL INDICATORS 
Crustacean larval behavior as an indicator of sublethal effects of 
an —~ juvenile hormone mimic (Rhithropanopeus harrisii), 
2:5 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOLOGICAL WASTES 
BIOMASS 
BLOOD 


FOOD 
FOREST LITTER 
PLANTS 


TISSUES 
BIOLOGICAL MATERIALS/ELECTRON MICROSCOPY 
Cathodoluminescence-detailed understanding may yield in situ 
distributions of individual molecular species at 100 A resolution 
or below, 2:53059 (BNL-22260) 
BIOLOGICAL MATERIALS/FLUORESCENCE 
SPECTROSCOPY 


Cathodoluminescence-detailed understanding may yield in situ 
distributions of individual molecular species at 100 A resolution 
or below, 2:53059 (BNL-22260) 

BIOLOGICAL RADIATION EFFECTS/DATA ANALYSIS 

Theory of the induction of bone cancer by alpha radiation (7**Ra, 
226Ra, 78Ra), 2:53128 

BIOLOGICAL RECOVERY 
Use of recovery as a criterion for toxicity, 2:53164 
BIOLOGICAL STRESS 
= predisposition and stress-induced hypertension (Rats), 
1 


2: 
BIOLOGICAL WASTES/RADIOACTIVITY 
Detritus cast from heron nests as an indicator of food chain 
contamination (Radioactivity), 2:52934 (BNWL-SA-5637) 
BIOLOGICAL WASTES/SAMPLING 
Detritus cast from heron nests as an indicator of food chain 
contamination (Radioactivity), 2:52934 (BNWL-SA-5637) 
BIOLOGY 
See also TAXONOMY 
BIOLOGY/RESEARCH PROGRAMS 
Inventory of federal energy-related environment and safety 
research for FY 1976. Volume I. Executive summary, 2:52855 
(ERDA-77-50/1(Vol.1)) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also PLANTS 
BIOMASS/CONVERSION 
Fuels from biomass: energy outlay versus energy returns; a critical 
appraisal, 2:52100 
BIOMASS/ENERGY CONVERSION 
Agricultural and forestry wastes as an energy resource, 2:51203 
BIOMASS/ENERGY SOURCES 
ro renewable biomass prospects: a comparison of U.S. 
and Canadian ecosystem carrying capacities vs needs, 2:51204 
BIOMASS/MEETINGS 
Sharing the Sun: solar technology in the seventies. Volume 7. 
Agriculture, biomass, wind, new developments. ee 
sections 8.1, 8.2, 9, 11, 2:51260 
BIOMASS/NET ENERGY 
Fuels from biomass: energy outlay versus energy returns; a critical 
raisal, 2:52100 
BIOMASS/PRODUCTION 
ape renewable biomass prospects: a comparison of U.S. 
Canadian ecosystem carrying capacities vs needs, 2:51204 
BIOMASS/RESOURCES 
ory ultural and forestry wastes as an a resource, 2:51203 
BIOMASS/SOLAR te yt CONVERSIO 
Energy can be 2:51205 
Fuels and chemicals from the Sun through bioconversion, 2:51261 
BIOMASS/YIELDS 
A model for oxygen and biomass 
culture. Technical 
BIOMASS PLANTATIO 
Silviculture ener; 
BIOMASS PLA 
a food and energy farm project, 2:51199 
Energy and el planning: rt 


report abstracts (44 
oy tre re Lab. mnel, Nov. "73--Jan. '77), 
966 ( LL-MISC-267 ev.1)) 


production in a mass algal 
rt, 2:51198 (PB-264100) 
S/FEASIBILITY STUD 
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BIOSYNTHESIS/INHIBITION 
Effects of 15% CO: on the accumulation of the phytoalexin 
phaseollin in Phaseolus My = in response to mechanical 
injury and to infection by Colletotrichum lindemuthianum, 


BIOSYNTHESIS/TRACER TECHNIQUES 
Biosynthesis with deuterated microorganisms (Escherichia coli, 
Rhodospirillum rubrum, Halobacterium halobium 
Synecliococcus, Scenedesmus), 2:53042 (CONF-761234-2) 


See also FOWL 
Se : ‘ 
em: tterns of spring space use by ruffed grouse, 2:53035 
BIRDS/BIOLOGICAL Wastes . . 
Detritus cast from heron nests as an indicator of food chain 
contamination (Radioactivity), 2:52934 (BNWL-SA-5637) 
BIRDS/FOOD 
Detritus cast from heron nests as an indicator of food chain 
contamination (Radioactivity), 2:52934 aad! obec s SA-5637) 
BISMUTH 209 TARGET/ARGON 40 
Heavy-ion reactions with heavy, ma Miesioaing Gai 2:53317 
(LBL-5075) 
BISMUTH 209 TARGET/KRYPTON 84 REACTIONS 
Heavy-ion reactions with heavy, non-fissioning targets, 2:53317 
(LBL-5075) 
BISMUTH 209 TARGET/KRYPTON 86 REACTIONS 
Recoil ranges of heavy products in the quasi-fission reaction, 
2:53325 LBL-5075) 
BISMUTH 209 TARGRT/NEON 22 REACTIONS 
51-second spontaneous fission activity in the reaction 7*Ne + 
209 Bi, 2:53313 (LBL-5075) 
BITUMENS 
See also ASPHALTS 
COAL TAR 
BITUMENS/DESULFURIZATION 
Hydrodesulfurization of asphaltene-containing black oil with a 
amma-alumina composite catalyst of specified particle density 
fp Patent), 2:50895 
BITUMENS/SEPARATION PROCESSES 
_ of separating bitumin from bituminous sands and 
nie ~ hy ote anic —_ Bmore | 2:50973 
NOUS EMICAL COMPOSITION 
BrCokin coals of ~— em 2:50702 
BITUMINOUS COAL/GAS FLOW 
Determination of gas contents by the desorbometer directly at the 
face, 2:50629 
BITUMINOUS COAL/HYDRAULIC TRANSPORT 
Economic aspects for the application of solids-water 
transportation for mineral coal, 2:50825 
BITUMINOUS COAL/HYDROGENATION 
Coal plasticity mechanism: inferences from liquefaction studies (43 
refs), 2:50622 (CONF-7505139-) 
BITUMINOUS COAL/PHYSICAL PROPERTIES 
Coking coals of East Canada, 2:50703 
BITUMINOUS COAL/PLASTICITY 
Coal plasticity mechanism: inferences from liquefaction studies (43 
refs), 2:50622 (CONF-7505139-) 
BITUMINOUS COAL/PYROLYSIS 
Coal plasticity mechanism: inferences from liquefaction studies (43 
refs), 2:50622 (CONF-7505139-) 
BITUMINOUS COAL/SORPTIVE PROPERTIES 
Determination of gas contents by the desorbometer directly at the 
face, 2:50629 
BITUMINCUS COAL/STORAGE 
a a of bulk material’ in Clausthal-Zellerfeld in 1976, 
BITUMINOUS COAL/WASHING 
Conception for modern washeries for the preparation of high 
uality coking coal, 2:50824 
BLACK HOLES 


—— and space exploration (Major telescopic observations), 
2:53217 (N-77-15954) 
BLACK HOLES/BIBLIOGRAPHIES 

Quasars, pulsars and black holes (a bibliography with abstracts). 

Report for 1964-Feb 77, 2:53218 ay /PS-77/0168) 
BLACK SHALES/GRAVITY SURVEY. 

Borehole gravity survey to ja oe variations in the 
Devonian shale sequence of Lincoln County, West Virginia, 
2:50925 (MERC/CR-77/7) 

BLACK SHALES/IN-SITU RETORTING 
Search for energy from the Antrim, 2:50969 
BLACK SHALES/MINERALIZATION 
ae mineralization processes, ch. 2. Organic adsorption, 


BLACK SHALES/MINERALOGY 
ns mineralization processes, ch. 2. Organic adsorption, 


BLANKETS (BREEDING) 
See BREEDING BLANKETS 


BOILERS/CORROSION 


BLAST EFFECTS/ENVIRONMENTAL IMPACTS 
DICE THROW: off-site blast predictions and measurements. 
Final report on Experiment No. 122 (Project Dice Throw 
simulation of effects of nuclear explosions), 2:52863 (SAND-77- 


0926C) 
BLAST FURNACES/SLAGS 
Fuel economized ferrite cement made from blastfurnace and 
converter slags, 2:52290 
Slags, 2:52285 
B D/METABOLISM 
Blood: bone disequilibrium. II. Evidence against the active 
accumulation of calcium or phosphate into the bone 
extracellular fluid (Embryonic chick calvaria), 2:53084 
Blood: bone disequilibrium. I. The active accumulation of K* into 
pram extracellular fluid (47K, embryonic chick calvaria), 
BLOOD DISEASES 
See HEMIC DISEASES 
BLOOD FORMATION 
See also THROMBOPOIESIS 
Polycythaemia and myelofibrosis, 2:53101 
BLOOD SERUM/CHEMICAL ANALYSIS 
Lipid and lipoprotein measurements in a normal adult American 
population, 2:53048 
Protein-bound carbohydrates in breast cancer. Liquid- 
chromatographic analysis for mannose, galactose, fucose, and 
sialic acid in serum, 2:52580 
BLOWDOWN/BOILING 
Experimental and theoretical studies of transient boiling and two- 
phase flow during the depressurisation of a simple glass vessel 
(PWR and BWR), 2:51848 (CEGB-RD/B/N-3755) 
BLOWDOWN/FLUID FLOW 
Unified computer p for calculating discharges through 
pipes and nozzles BW ye ak | 2:51865 (INIS-mnf 3479) 
BLOWDOWN/HEAT TRANSFER 
Blowdown heat transfer experiment. 1. Test with the transparent 
test section (PWR), 2:51878 (JAERI-M-6708) 
BLOWDOWN/PRESSURE DROP 
Evaluation of pressure drop across area chang 
blowdown. Quarterly progress report, 30 ion i976 Hi 
2:51894 (PB-262212) 
BLOWDOWN/SIMULATION 
Blowdown heat transfer experiment. 1. Test with the transparent 
test section (PWR), 2:51878 (JAERI-M-6708) 
Oar fale dra: and ui 
ignificance and limits of thermo- and fluid-dynamic experiments 
in LWR safety research, 2:51838 (AED.-Conf. 76-086.000) 
BLOWDOWN/TWO-PHASE FLOW 
Experimental and theoretical studies of transient boiling and two- 
phase flow during the depressurisation of a — glass vessel 
(PWR and BWR WR), 2:51848 (CEGB-RD/B/N-3755) 
Hybrid method of prediction of the void fraction during 
depressurization of diabatic systems, 2:51921 
BLOWERS/COMPARATIVE EVALUATIONS 
Some new approaches to im yas ventilation of the working 
face, 2:50730 — 87-) 
BLOWERS/DESIGN 
Blowers and compressor plants. Methods and aspects for energy- 
saving design, 2:51432 
BOGOLYUBO METHOD/ANALYTICAL SOLUTION 
PS ubility of BGK equilibria, 2:53404 (COO-2387-84) 
BOHUNICE A-1 REACTOR/ON-LINE CONTROL SYSTEMS 
Simulation of nuclear os plant dynamics with hybrid 
computer, 2:51767 (INIS-mf-3470) 
BOHUNICE A-1 REACTOR/PRIMARY COOLANT CIRCUITS 
ae of pressure — in the primary circuit of power 
ant Al, 2:51596 (ZJE-176) 
BOHUNICE A-1 REACTOR/REACTOR CONTROL SYSTEMS 
— of reactor power control circuit of A-1 nuclear power 
ant, 2:51776 (ZJE-163) 
UNICE A-1 REACTOR/REACTOR CORES 
Enenion of in-core neutron flux and oo field 
measurements during the second peri icon 
commissioning of the KS-150 po my . 51592 (CS-INIS-15) 
BOHUNICE A-1 REACTOR/REACTOR KINETICS 
Reactivity effects in reactor KS-150 o; =— Reactor operating 
manual, physical part, 2:51591 pid h So. NIS-14) 
BOHUNICE A-1 REACTO) IN OSCILLATIONS 
Poison | - a p' slaves ies orto ated of reactivity transients due 
to fission product — and its application in continuous 
determination of xenon and samarium poisoning in reactor KS- 
150, 2:51593 (CS-INIS-57) 
BOILERS/AIR POLLUTION 
Field testing: trace element and organic emissions from industrial 
boilers. Final report, Jun 1974-Jun 1976, 2:52879 (PB-261263) 
BOILERS/CORROSION 
Combustion of coal-oil sl in a 100 HP firetube boiler (162 
refs), 2:50837 (PERC/RI-77/8) 


Sep 1976, 





BOILERS/DESIGN 


BOILERS/DESIGN 
Method and —— for reducing NO/sub x/ from furnaces 
(Patent), 2:5291 
Quality statistics of the Polish power coal (3 references), 2:50563 
BOILERS/EFFICIENCY 
Assessment of the potential for energy conservation through 
——— ved industrial boiler efficiency. Volume I. Final report, 
2211 (PB-262576) 
Industrial boiler users’ manual. Volume II. Final report, 2:52212 
(PB-262577) 
BOILERS/ENERGY CONSERVATION 
Assessment of the potential for energy conservation through 
improved industrial boiler efficiency. Volume I. Final report, 
2:52211 (PB-262576) 
Industrial boiler users’ manual. Volume II. Final report, 2:52212 
(PB-262577) 
BOILERS/FLUIDIZED-BED COMBUSTORS 
Multicell fluidized-bed boiler design, construction, and test 
oor Quarterly progress status report, July-September 1975, 
51428 (FE- 1237-42) 
BOILERS/REGULATIONS 
Relative impact of Ts conversion processes on particulate 
matter air quality, 2:5290. 
BOILERS, EARCH PROGRAMS 
Multicell fluidized-bed boiler design, construction, and test 
[yy gram. Quarterly progress status report, July-September 1975, 
51428 (FE-1237-42 
BOILERS/RETROFITTING 
Coal technology applications: a literature review of converting 
steam boilers to coal firing, 2:51453 (UCID-17514) 
BOILERS/SOLAR HEATIN TING 
Boiler heated by solar energy (Patent), 2:51239 
BOILERS/WEAR 
Calculation of rate of wear of boiler components by means of 
statistical methods of analysis, 2:51441 
BOILING WATER REACTO 
See BWR TYPE REACTORS 
BOLLWORM/GENETIC RADIATION EFFECTS 
Dominant lethal mutations in insects with holokinetic 
chromosomes: irradiation of pink bollworm sperm, 2:53124 
BOLLWORM/RADIOSTERILIZATION 
Dominant lethal mutations in insects with holokinetic 
chromosomes: irradiation of pink bollworm sperm, 2:53124 
BONE DISEASES 
See SKELETAL DISEASES 
BONE MARROW/LYMPHOCYTES 
Long-lived T and B lymphocytes in the bone marrow and 
thoracic duct lymph of the mouse, 2:53065 
BONE MARROW/PATHOLOGY 
Polycythaemia and myelofibrosis, 2:53101 
BONE MARROW CELLS/ABUNDANCE 
Notions about human stem cells, 2:53069 
BONE MARROW CELLS/CELL PROLIFERATION 
Polycythaemia and myelofibrosis, 2:53101 
BONE MARROW CELLS/DATA ANALYSIS 
Notions about human stem cells, 2:53069 
BONE MARROW CELLS/MITOTIC INDEX 
Notions about human stem cells, 2:53069 
BONE TISSUES/METABOLISM 
Blood: bone disequilibrium. II. Evidence against the active 
accumulation of calcium or phosphate into the bone 
extracellular fluid (Embryonic chick calvaria), 2:53084 
Blood: bone disequilibrium. I. The active accumulation of K* into 
—— extracellular fluid (**K, embryonic chick calvaria), 


Study of the influence of hormones on the transport of cations into 
and out of bone (**P, “Ca, and ®*Sr tracer studies in rats), 
2:53080 (ORO-4106-17) 

BONE TISSUES/NEOPLASMS 
Theory of the induction of bone cancer by alpha radiation (?**Ra, 
226Ra, **®Ra), 2:53128 
BONE TISSUES/PIEZOELECTRICITY 
Sources of piezoelectricity in tendon and bone (Review), 2:53046 
BONE TISSUES/QUANTITATIVE CHEMICAL ANALYSIS 
eee of some marine vertebrates, 2:52973 


See SKELETON 
BOOKKEEPING 
See ACCOUNTING 
BORATES/JAHN-TELLER EFFECT 
eo coherent transition and other properties of FeBOs, 
BOREHOLES/WELL LOGGING 
Application of borehole geophysics to the selection and 
monito: of nuclear waste disposal sites, 2:51082 
BORON/BIO) ICAL EFFECTS 
Effects of geothermal operations on the native trees at the 
Geysers, 2:51340 (CONF-761089-) 
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BORON/MECHANICAL PROPERTIES z 

Fatigue of notched fiber composite laminates. Part 2: analytical 
and ex) ental evaluation, 2:52545 (N- 71- 12133) 

BORON/ MECHANICAL TESTS . 

ee titanium aircraft landing-gear drag strut, 
2:52546 (N-77 a 

BORON/REMOVAL 

Hydrothermal coal desulfurization with combustion results, 

2:50576 
BORON 10 REACTIONS/COMPOUND-NUCLEUS REACTIONS 
Possible mechanisms for *Fm and **Md et in the 
compound system 7* 104, 2:53323 de ~y 
BORON 10 TARGET/NEUTRON REA 

Neutron total cross-section maerentene ore Be, 10 1B, and 
13C from 1.0 to 14 MeV Be(d,n)'°B reaction as a 
“white” neutron source, 2:53 a2 press) 

BORON 11 REACTIONS/COMPOUND-NUCLEUS REACTIONS 

Possible mechanisms for **Fm and ***Md ere in the 
compound system 7*104, 2:53323 (LBL- 

BORON v TARGET/NEUTRON REACTIONS 

Neutron total cross-section measurements of *Be, *° "'B, and * 
13C from 1.0 to 14 MeV —_ the *Be(d,n)'°B reaction as a 
“white” neutron source, 2:53282 (LA-6761) 

Study of the higher excitation states of '*B via the '*B(n,n)"'B 
reaction erential and total cross sections, 4.0 to 8.0 MeV, 
Pry ama method, R matrix, coupling, J, pi), 2:53281 (COO- 

4 
BORON CARBIDES/PHYSICAL RADIATION EFFECTS 

Mechanical analysis of a boron carbide control rod for pressurized 

water reactor lication, 2:51772 (PB-264150) 
BORON SILICATES/RADIATION EFFECTS 

Annual report on the characteristics of high-level waste glasses, 

2:51045 (BNWL-2252) 
BORON SILICATES/STABILITY 
Annual report on the characteristics of high-level waste glasses, 
2:51045 (BNWL-2252) 
BOSCH PROCESS/CATALYSTS 
Method of hydrogen production (Patent), 2:51124 
BOUNDARY LAYERS/CALCULATION METHODS 

Calculating a laminar, non-axially-symmetric boundary layer on a 

rotating disk, 2:52751 
BRAIN/DISEASES 

Acute lead en perentty é in the suckling rat: a study of isolated 

capillaries, 2:53173 
BRAIN/HISTOLOGY 

Food intake, body weight, and brain meee ney A mice 

following chronic methylmercury treatment ( G), 2:53168 
BRAIN/PATHOLOGY 
Food intake, body weight, and brain histopatholo logy in 
follo chronic methylmercury treatment ( Ho. 2: 53168 
BRAUN: EXPERIMENTAL REACTOR 
See FMRB REACTOR 
BRAUNSCHWEIG RESEARCH REACTOR 
See FMRB REACTOR 
BRAYTON CYCLE POWER SYSTEMS/RESEARCH 
PROGRAMS 


Isotopic power materials development. Quarterly 
sera ig December 31, 1976, 51113 (ORNL/TM, 
5 


IREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS 
BREEDING BLANKETS/COATINGS 
Fusion materials and technology, 2:53492 (GA-A-14178) 
BREEDING BLANKETS. IRAULICS 
Thermal-hydraulic analysis of low activity fusion bl.nket designs, 
2:53520 ¢BNL-22462) 
BREEDING BLANKETS/MAINTENANCE 
Progress report, February 1,197! March 31, 1977, 2.53599 
= ow report, February » 
(COO-4184-1) 
BREEDING BLANKETS/NEUTRON TRANSPORT THEORY 
Neutronics of the blanket in a JAERI experimental fusion reactor, 
2:53494 (JAERI-M-6460) 
BREEDING BLANKETS/THERMODYNAMICS 
Thermal-hydraulic analysis of low activity fusion blanket designs, 


2:53520 (BNL-22462) 
BREMSSTRAHL' GNETIC) 
See SYNCHROTRON RADIATION 
a at ye > ap peat = 
Production of fort t core area ye brick a 
Southern West ‘eginia flyash, 2:52 2:522 _ 
BRICKS/PRODUCTION P 
Production of forty percent core area flyash brick using a 
Southern West at Virginia fyaah, 2: flyash, 2: ~ 
BRINES/CHEMICAL 


Sampling and characterization of solids in brine from 
a 1 well, 2:51370 RL-79007) 





NOV. 15, 1977 


BRINES/PHYSICAL PROPERTIES 
Sampling and characterization of suspended solids in brine from 
No. 1 well, 2:51370 (UCRL-79007) 
BRITISH COLUMBIA/COAL DEPOSITS 
Geology of the Hat Creek coal deposits, 2:50704 
BRO} REDICTION EQUATIONS 
Potential energy barriers for halogen six-center reactions: 
semiempirical valence-bond predictions, 2:52628 
BROMINE/VALENCE 
Potential energy barriers for halogen six-center reactions: 
semiempirical valence-bond predictions, 2:52628 
BROMODEOXYURIDINE 
See BUDR 


BROMOURACILS/BIOLOGICAL EFFECTS 
Effects of radiations on DNA and repair of the damage. Pro: 
report, May 1, 1974-June 30, 1977 (Gamma and UV radiation, 
Escherichia coli, lambda phage), 2:53113 (COO-3571-18) 
BRONCHI/BIOLOGICAL RADIATION EFFECTS 
Changes in the composition of canine respiratory cells obtained by 
bronchial lavage following irradiation or drug 
immunosuppression, 2:53123 
BROOKHA GS 
(Alternating-Gradient Synchrotron.) 

BROOKHAVEN AGS/SUPERCONDUCTING MAGNETS 
Superconducting magnets at Brookhaven National Laboratory. 
ISABE: LE ring: a 506 8 (BNI. 22579) 

rin et prototy : - 
BUBBLES/NU' TION P shit 
Time extender photography for determining the size of bubbles 
and for analyzing oscillations of the phase boundary while 
oe superheated steam bubbles at cylindrical single nozzles, 
2:51694 (AED-Conf-76-086-000) 
BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUDR 
(Bromodeoxyuridine.) 
BUDR/METABOLISM 
Differences in the incorporation of bromodeoxyuridine by human 
lymphoblastoid cell lines, 2:53082 
BUILDING MATERIALS 
See also BRICKS 
CEMENTS 
CONCRETES 
BUILDING MATERIALS/MATERIALS RECOVERY 
Trends in waste utilization in construction, 2:52266 
Utilization of secondary sulfur in construction materials, 2:52268 
BUILDING MATERIALS/MATERIALS 
Utilization of secondary sulfur in construction materials, 2:52268 
BUILDING MATERIALS/PRODUCTION 
Utilization of industrial byproducts in building and construction in 
Great Britain, 2:52282 
BUILDING MATERIALS/RECYCLING 
Demolition debris: quantities, composition, and possibilities for 
recycling, 2:52264 
BUILDINGS 
See also ANIMAL SHELTERS 
APARTMENT BUILDINGS 
GREENHOUSES 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AERODYNAMICS 
Use of built form to enhance the output of wind collectors, 


BUILDINGS/AIR CONDITIONING 

Equipment for thermal energy supply and air conditioning of a 

recreation center (Patent), 2:52132 
BUILDINGS/BLAST 

American standards draft for explosion airblast waves, 2:52850 

(SAND-76-9065C) 
BUILDINGS/DEMOLITION 
Demolition debris: quantities, composition, and possibilities for 
recycling, 2:52264 
BUILDINGS/ENERGY CONSERVATION 
— rammed direct use of solar energy for interior lighting, 
51 

Equipment maintenance for energy conservation. Final report, 
2:52126 (PB-264297) 

Final report/energy conservation station. The New England 
Regional Commission, contract number 10530670 (Economic 
impact of conservation strategies), 2:52014 

BUILDINGS§S/HEAT LOSSES 
An infrared technique for heat-loss measurement, 2:52125 (PB- 


264259) 
BUILDINGS/HEAT RECOVERY EQUIPMENT 
Heat recovery, 2:52137 


BUSES/HYBRID SYSTEMS 
Method for the recovery of sensible heat of waste water of 
buildings, particularly of domestic rey and equipment for 
application of the method (Patent), 2:5230 
BUILDINGS/HEATING SYSTEMS 
Equipment for thermal energy supply and air conditioning of a 
recreation center (Patent), 2:52132 
BUILDINGS/LIGHTING SYSTEMS 
ee direct use of solar energy for interior lighting, 


BUILDINGS/MAINTENANCE 
“= ment maintenance for energy conservation. Final report, 
52126 (PB-264297) 
BUILDINGS/PUBLIC UTILITIES 
Technical review and analysis of the total utility demonstration 
lant design and operational concept. Final report, 2:52120 
AD-A-037016) 
BUILDINGS/RESISTANCE HEATING 
aon for heating of areas of buildings (Patent), 2:52128 
BUILDINGS/SEISMIC EFFECTS 
met vibration test of a concrete structure, 2:52849 (CONF- 
BUILDINGS/SOLAR SPACE HEATING 
Annual collection and storage of solar ae for the heating of 
buildings, report No. 1. Progress report, May-November 1976, 
2:51309 (ORO/5136-76/1) 
BUILDINGS/SPACE HEATING 
Energy in households: heating costs comparisons and energy 
consumption forecast to 1985, 2:52177 
Moment of truth (comments on the VDI-conference ‘Possibilities 
and limits of rationalized energy consumption’), 2:52136 
BUILDINGS/TESTING 
DsIS) vibration test of a concrete structure, 2:52849 (CONF- 
BUILDINGS/THERMAL INSULATION 
Building board with thermal and acoustic insulation and method 
for its fabrication (Patent), 2:52145 
Heat insulation plates and their use (Patent), 2:52129 
Heat-insulating panels (Patent: for walls of buildings), 2:52149 
Prefabricated parts with thermal insulation (Patent), 2:52144 
Tasks and problems of the gas industry, 2:50923 
Thermal environment, 2:52141 
BUILDINGS/TOTAL ENERGY SYSTEMS 
Total energy systems for buildings (citations from the NTIS data 
base). Report for 1964-Mar 77, 2:52123 (NTIS/PS-77/0272) 
Total Energy systems for buildings (citations from the 
Engineering Index data base). Report for 1964-Mar 77, 2:52124 
1S/PS-77/0273) 
BUILDINGS/WINDOWS 
Window sash and frame with thermal barrier (Patent), 2:52148 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNKER OILS 
See RESIDUAL FUELS 
BUNKERS 
See HOPPERS 
BUREAU OF MINES 
See US BUREAU OF MINES 
BURNERS 
See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/DESIGN 
Energy reduction on process burner systems, 2:50921 
BURNERS/EFFICIENCY 
Energy reduction on process burner systems, 2:50921 
BURN RS/MAINTENANCE 
Energy reduction on process burner systems, 2:50921 
BURNERS/OPERATION 
Conservation potential of — combustion in space heating, 
2:52162 (CONF-7605 139-) 
Efficient amana heat transfer module, 2:52163 (CONF-7605139-) 
Study of the mixing chamber in a small gas burner, 2:52687 
BURNOUT/HEAT TRANSFER 
Burnout in boiling heat transfer. II. Subcooled and low-quality 
forced-convection systems (PWR and BWR), 2:51919 
BURNOUT/HYDRAULICS 
Burnout in boiling heat transfer. II. Subcooled and low-quality 
forced-convection systems (PWR and BWR), 2:51919 
BURNUP/COMPUTER CALCULATIONS 
Verification of burnup codes (LASER and CHAIN) by irradiated 
PuO2-UO, fuels in SAXTON reactor, 2:51723 (PNCT-831-75- 


01) 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BUSES/GAS TURBINES 
Outline project of a hybrid bus, 2:52403 (CONF-740215-P2) 
BUSES/HY BRID SY: 
Outline project of a hybrid bus, 2:52403 (CONF-740215-P2) 





BUSES/OPERATION 


BUSES/OPERATION 


Forecasting bus transit operating costs, 2:52195 (PB-262634) 
BUTANE/THERMAL CRACKING 


Modeling of thermal cracking kinetics. II. Cracking of iso-butane, 
of n-butane, and of mixtures ethane-propane-n-butane, 2:51132 
BWR TYPE REACTO!) 
See also FORSMARK-1 REACTOR 
LINGEN REACTOR 
MILLSTONE-1 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
UAD CITIES-1 REACTOR 
UAD CITIES-2 REACTOR 
WE-BAYERNWERK REACTOR 
TARAPUR-I REACTOR 
TARAPUR-2 REACTOR 
WUERGASSEN REACTOR 
BWR TYPE REACTORS/ATWS 
ATWS: a ier Part I. An examination and analysis of 
"WASH-1270, technical rt on ATWS for water-cooled 
wer reactors”, 2:51856 (EPRI-NP-251) 
BWR TYPE REACTORS/BLOWDOWN 
Experimental and theoretical studies of transient boiling and two- 
= flow -_ the depressurisation of a simple glass vessel, 
:51848 (CEGB-RD/B/N-3755) 
Unified computer program for calculating discharges through 
alte and nozzles, 2:51865 (INIS-mf-3479) 
PE REACTORS/CONTAINMENT BUILDINGS 
BWR, containment and design basis accident, 2:51498 (AED- 
Conf-76-660-042) 
—— of concrete containment design practice in the U.S.A., 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS — 
Mark I 1/5-scale boiling water reactor pressure ihuss) 
experiment quick-look report, 2:51526 (UCID-1 
Modal analysis of the NRC pressure suppression pao = 
facility, 2:51900 (UCID-17494) 
Primary containment intergrated leakage rate testing, 2:51525 
(SWECO-7506) 
Safety-oriented research program: condensation and free blowing 
testing. Final report, 2:51912 (NP-tr-1975) 
BWR TYPE REACTORS/CORE SPRAY SYSTEMS 
General Electric Company analytical model for loss-of-coolant 
analysis in accordance with 1OCFRS0 appendix K, amendment 
No. 3: effect of steam environment on BWR core spray 
distribution, 2:51518 (NEDO-20566-3) 
BWR TYPE REACTORS/DESIGN 
Fundamentals of nuclear power plants with light water reactors. 
Pt. 2, 2:51497 (AED-Conf-76-660-005) 
BWR TYPE REACTORS/ECCS 
Survey of the low pressure emergency cooling tests conducted by 
the KWU in Erlangen and first test results with BWR- 
geometry, 2:51916 (INEL-TR-12) 
BWR TYPE REACTORS/ENGINEERED SAFETY SYSTEMS 
BWR, safety and emergency systems, auxiliary systems, 2:51840 
(AED-Conf-76-660-028) 
BWR TYPE REACTORS/FUEL CYCLE 
Build-up and decay of fuel actinides in the fuel cycle of nuclear 
reactors, 2:51517 (SAERI-M-6541) 
BWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Flow processes during subcooled boiling in fuel rod clusters of 
water-cooled reactors, 2:51515 (INIS-mf-3610) 
BWR TYPE REACTORS/FUEL ELEMENT FAILURE 
Cladding flaw growth index: a method for corewide fuel rod 
reliability prediction, 2:51508 (EPRI-NP-324-SR) 
Fourth water-reactor safety-research informtion meeting, 2:51918 
BWR TYPE REACTORS/FUEL ELEMENTS 
Burnout in boiling heat transfer. I]. Subcooled and low-quality 
forced-convection systems, 2:51919 
Fuel manufacture and quality control. Fuel manufacturi 
technology for light water reactors. Quality control, 2:51502 
(AED-Conf-76-660-058) 
GAP-1| - a computer program to predict pellet clad ga 
conductance in nuclear fuels, 2:51511 NIS-mf-3476) 
BWR TYPE REACTORS/FUEL PELLETS 
Quality control and testing UO2 powder and — pellets fo: 
nuclear fuel for LW. in out of pile condition, 2:5 1510 dBK.- 


1) 
BWR TYPE REACTORS/FUEL RODS 
Use of plutonium fuel in boiling water reactors. Destructive 
examination of PuO.-UO, fuel rods irradiated in Big Rock Point 
to 30,000 MWd/t. Final report, 2:51506 (EPRI-NP-223) 
BWR TYPE REACTORS/LOSS OF COOLANT 
Fluid dynamics and heat transfer methods for the TRAC code, 
2:51759 (LA-UR-77-302) 
Fourth water-reactor safety-research informtion meeting, 2:51918 
General Electric Company analytical model for loss-of-coolant 
analysis in accordance with 1OCFRS50 appendix K: amendment 
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No. 2. One recirculation loop out-of-service, 2:51886 (NEDO- 
20566-2) 

a of the transient thermal-hydraulic analysis code 
RELAP-4, 1. Conversion to the FACOM 230/75 computer 
system, 2: 51875 (JAERI-M-6623) 

Mark I 1/5-scale boiling water reactor pressure suppression 
experiment quick-look report for test numbers 2.7, 2.8, 2.9, 2.10, 
and 2.11 lormed on May 12, 1977, 2:51528 (UCRL-17446-7) 

== I 1/5-scale boiling water reactor pressure suppression 

experiment quick-look report, for test numbers 3.3(a), 3.3(b), 
- we and 3.4(b) performed on May 3, 1977, 2:51527 (UCID- 


Multirod burst test program quarterly progress report for 
October-December 1976, 2:51888 (ORNL/NUREG/TM-95) 
Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, October-December 1976, 
2:51898 (TREE-NUREG-1070) 
Simulation code of reactor core heatup during LOCA. For BWR, 
second-version (SCORCH-B2 Code), 2:51876 (JAERI-M-6678) 
Study on the similarity between ROSA-III experiment and BWR 
LOCA. Pre-analysis of ROSA-III, 2:51877 (JAERI-M-6703) 
BWR TYPE REACTORS/OFF-GAS SYSTEMS 
N66 SJAE off-gas treatment system, 2:51521 ~ bn - aag 
BWR TYPE REACTORS/PLUTONIUM RECY 
Use of plutonium fuel in boiling water reactors. a 
examination of PuO2-UO; fuel rods irradiated in Big Rock Point 
to 30,000 MWd/t. Final report, 2:51506 (EPRI-NP-223) 
BWR TYPE REACTORS/POWER DENSITY 
Critical experiments and analysis on the light water moderated 
plutonium dioxide-uranium dioxide lattices, (8). Measurements 
of power peaking factors on BWR type plutonium dioxide- 
uranium dioxide fuel assemblies, 2:51523 (PNCT-831-75-01) 
BWR TYPE REACTORS/PRESSURE SUPPRESSION 
Mark I 1/5-scale boiling water reactor pressure suppression 
experiment quick-look report for test numbers 2.7, 2.8, 2.9, 2.10, 
and 2.11 ormed on May 12, 1977, 2:51528 (UCRL-17446-7) 
Mark I 1/5-scale boiling water reactor pressure suppression 
experiment quick-look report, for test numbers 3.3(a), 3.3(b), 
3.4(a), and 3.4(b) performed on May 3, 1977, 2:51527 (UCID- 
17446-6 


) 
BWR TYPE REACTORS/PRESSURE VESSELS 

Experimental studies of neutron irradiation on a pressure vessel 
steel for light water reactors (Steel ASTM A 533-B 
(corresponding 20 Mn MoNi 55)), 2:51509 (GKSS-76/E/61) 

Principle of ‘hot wall’ insulation for prestressed concrete reactor 
vessels, 2:51529 

Stress intensities for nozzle cracks in reactor vessels. Ri 
ever January 1, 1976-October 31, 1976, 2:51522 (ORNL/Sub- 

1015/1) 

Sub-critical crack growth in ferritic materials for light water 
nuclear reactor vessels. Final rt, 2:51857 (EPRI-NP-304) 

Sub-critical crack growth in ferritic materials for light water 
nuclear reactor vessels. Final report, 2:51858 (EPRI-NP-304(8- 


76)) 
BWR TYPE REACTORS/RADIOACTIVE WASTE DISPOSAL 
Mi it of reactor waste, 2:51496 (AED-Conf-76-660-001) 
BWR TYPE REACTORS/REACTOR COMPONENTS 
Fourth water-reactor safety-research informtion —— 
BWR TYPE REACTORS/REACTOR CONTROL SY: 
Fundamentals of nuclear power plants with light water reactors. 
Pt. 1, 2:51503 (AED-Conf-7 7) 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Fundamentals of nuclear power plants with light water reactors. 
Pt. 1, 2:51503 (AED-Conf- 76-660-067) 
BWR TYPE REACTORS/REACTOR CORES 
Steady state thermal hydraulic analysis of a boiling water reactor 
core, for various power distributions, using computer code 
THABNA, 2:51512 (INIS-mf-3477) 
BWR TYPE REACTORS/REACTOR OPERATION 
Operating U.S. power reactors, 2:51534 
Operation of commercial boiling water reactors, 2:51499 (AED- 
Conf-76-660-050 
BWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 
Transient incidents without loss of coolant and their mitigation, 
2:51500 (AED-Conf-76-660-056) 
BWR TYPE REACTORS/REACTOR SAFETY 
ATWS: a raisal. Part I. An examination and analysis of 
“WASH , technical rt on ATWS for water-cooled 
power | cane 2:51856 (EPRI-NP-251) 
Burnout in ‘heat transfer. II. Subcooled and low-quality 
forced-convection systems, 2:51919 
Fourth water-reactor FA research rome maatog, BONS 2:51918 
Reactor safety and tec 
1 Dosuuber 31, 1976-2 2: ae TLANUREO SOOT 
— ae at nuclear reactors and their causes (USA), 
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BWR TYPE REACTORS/REACTOR SIMULATORS 
3-D simulator of the BWR reactor, state and application to 
realistic reactor problems, 2:51504 (AED-Conf-77-007-000) 
BWR simulator methods verification, 2:51519 (NEDO-20946A) 
Three-dimensional BWR core simulator, 2:51520 (NEDO-20953A) 


Cc 


CADMIUM/ADSORPTION 
Experiments of the uptake of zinc and cadmium by manganese 
oxides, 2:53002 
CADMIUM/ECOLOGICAL CONCENTRATION 
Determination of the chemical forms of dissolved cadmium, lead, 
and copper in seawater, 2:53003 
Variation in Cd, Pb, and Cu contents of the lower estuary of the 
St. Lawrence River during the summer of 1972, 2:52996 
CADMIUM/GEOCHEMISTRY 
Marine geochemistry of cadmium, 2:52997 
CADMIUM/SPATIAL DISTRIBUTION 
Geochemical survey of stream sediments of the Piceance Creek 
Basin, Colorado, 2:52922 (COO-4017-2) 
CADMIUM CARBONATES/HYPERFINE STRUCTURE 
Paramagnetic hyperfine structure and electronic relaxation of Fe** 
in CaCOs and CdCOs, 2:52558 
CADMIUM CHLORIDES/POSITRON COLLISIONS 
Positron annihilation with halides of MX2 structure, 2:52552 
CADMIUM COMPOUNDS/ AFFINITY 
Templated syntheses of cyclic acetylacetone hosts, their affinities 
for divalent ions, and an example of a slow proton transfer from 
Enol to hydroxide ion, 2:52645 
CADMIUM IODIDES/POSITRON COLLISIONS 
Positron annihilation with halides of MX2 structure, 2:52552 
CADMIUM SULFIDE SOLAR CELLS/RESEARCH PROGRAMS 
Ternary compound thin film solar cells. Final report 1 Jun-31 Aug 
76, 2:51190 (PB-262536) 
CALCITE/CATALYTIC EFFECTS 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
October-December 1976 (16 references), 2:50589 (FE-2030-6) 
CALCIUM/ACTIVATION ANALYSIS 
Trace metal detection in aquatic environments by activation 
analysis of naiad shells. Completion report (Neutrons), 2:52984 
(PB-261262) 
CALCIUM/ION MICROPROBE ANALYSIS 
Trace element and hydrocarbon analysis of mercuric iodide by ion 
microprobe and electron induced x-ray fluorescence techniques, 
2:52587 (EGG-1183-2355) 
CALCIUM/METABOLISM 
Calcium and magnesium ATPases of the spectrin fraction of 
human erythrocytes, 2:53047 
Study of the influence of hormones on the transport of cations into 
and out of bone (*?P, “Ca, and ®**Sr tracer studies in rats), 
2:53080 (ORO-4106-17) 
CALCIUM 40 REACTIONS/ELASTIC SCATTERIN 
“Ca + “Ca elastic scattering resonances (163 MLV}, 2:53292 
(LBL-5075) 
CALCIUM 40 TARGET/ALPHA REACTIONS 
(a,*Be) reaction in the 2s-1d shell, 2:53291 (LBL-5075) 
CALCIUM 40 TARGET/BERYLLIUM 9 
(*Be,* Be) reaction at 50 MeV, 2:53285 (LBL-5075) 
CALCIUM 40 TARGET/CALCIUM 40 REACTIONS 
“Ca + “Ca elastic scattering resonances (163 MeV), 2:53292 
(LBL-5075) 
CALCIUM 40 TARGET/CARBON 13 REACTIONS 
a ion-ion spin-orbit potential (Spin-orbit potential 
strength), 2:53329 (ORO-5126-14) 
CALCIUM 40 TARGET/HEAVY ION REACTIONS 
(*Be, *Be) reaction at 50 MeV, 2:53285 (LBL-5075) 
®1Ge: a new beta-delayed proton precursor, 2:53294 (LBL-5075) 
CALCIUM 40 TARGET/MAGNESIUM 24 
61 Ge: a new beta-delayed proton precursor, 2:53294 (LBL-5075) 
CALCIUM CARBONATES 
See also CALCITE 
CALCIUM CARBONATES/HYPERFINE STRUCTURE 
Paramagnetic hyperfine structure and electronic relaxation of Fe** 
in CaCOs and CdCOs, 2:52558 
CALCIUM COMPOUNDS/ AFFINITY 
Templated syntheses of cyclic acetylacetone hosts, their affinities 
for divalent ions, and an example of a slow proton transfer from 
Enol to hydroxide ion, 2:52645 
CALCIUM FLUORIDES/HYPERFINE STRUCTURE 
Hyperfine interactions in an orbital doublet: CaF2:Fe**, 2:52565 


CALORIMETERS/EVALUATION 


CALCIUM IONS/BIOLOGICAL ACCUMULATION 
Blood: bone disequilibrium. II. Evidence against the active 
accumulation of calcium or phosphate into the bone 
extracellular fluid (Embryonic chick calvaria), 2:53084 
CALIFORNIA 
See also IMPERIAL VALLEY 
CALIFORNIA/AIR QUALITY 
Empirical techniques for analyzing air quality and meteorological 
data. Part III. Short-term pooh in ground-level ozone 
concentrations: an empirical analysis. Final report May 74-Oct 
75, 2:52880 (PB-261448) 
CALIFORNIA/CONTINENTAL SHELF 
Calon appraisal of the petroleum potential of offshore southern 
California: the borderland compared to onshore coastal basins, 


CALIFORNIA/ELECTRIC POWER 

Electrical energy consumption in California: data collection and 

analysis, 2:52084 (TID-27607) 
CALIFORNIA/ELECTROMAGNETIC SURVEYS 

Electrical conductivity in the crust of the western pee OM States 
inferred from controlled source electromagnetic di —- 
— Lake and Coso geothermal areas, Sierra Nevada), 

CALIFORNIA/ENERGY CONSERVATION 

Conservation plan report: opportunities for energy conservation in 

California, 2:52017 
CALIFORNIA/ENERGY POLICY 

California energy trends and choices: 1977 biennial rt of the 
State Energy Commission. Volume I. Toward a California 
energy strategy: policy overview, 2:52045 

Conservation plan report: opportunities for energy conservation in 
California, 2:52017 

CALIFORNIA/ENERGY SOURCES 

California energy trends and choices: 1977 biennial — of the 
State Energy Mager me Volume I. Toward a California 
energy strate; licy overview, 2:52045 

CALIFORNIA. RGY SUPPLIES 

LNG industry: eight years of progress (a keynote of success: a 

word of caution), 2:50930 
CALIFORNIA/GEOTHERMAL ENERGY 

Analysis of administrative factors affecting geothermal 
development at the Geysers, 2:51329 (CONF-761089-) 

Development of geothermal resources in California, 2:51313 
(CONF-761089-) 

Local problems and potential for nonelectrical uses of Se 
fluids (Study on Lake County, California), 2:51376 (CONF. 
761089-) 

Prudent approach to full development (Environmental concerns 
of citizens of Lake County, California), 2:51332 (CONF-761089- 


) 
CALIFORNIA/HOT-WATER SYSTEMS 
Environmental implications of the ex oe of geothermal 
brines (Possible development in County, California), 
2:51337 (CONF-761089-) 
CALIFORNIA/LIQUEFIED NATURAL GAS 
California energy trends and choices: 1977 biennial report of the 
ae “Tied Commission. Volume IV. Fossil-fuel supply issues, 
:5204 


CALIFORNIA/LIQUEFIED PETROLEUM GASES 
California energy trends and choices: 1977 biennial report of the 
State Energy Commission. Volume IV. Fossil-fuel supply issues, 
2:52049 
CALIFORNIA/NATURAL GAS 
California energy trends and choices: 1977 biennial report of the 
State Energy Commission. Volume IV. Fossil-fuel supply issues, 
2:52049 
CALIFORNIA/NUCLEAR POWER PLANTS 
Limited site review for the San Joaquin Nuclear Project. Project 
No. 499, 2:51788 (NUREG-0284) 
CALIFORNIA/PETROLEUM PRODUCTS 
California energy trends and choices: 1977 biennial report of the 
et Energy Commission. Volume IV. Fossil-fuel supply issues, 
2:52049 
CALIFORNIA/POWER GENERATION 
Technical documentation of staff procedures for estimating peak 
demand, 2:52086 
CALIFORNIA/URBAN AREAS 
a County general plan: Energy Element; sixth draft, 
CALIFORNIUM 252 TARGET/CARBON 12 REACTIONS 
Possible mechanisms for **Fm and *°*Md production in the 
compound system 7 104, 2:53323 (LBL-5075) 
CALORIMETERS 
a of solar radiation measuring equipment, 2:51164 (ORO/ 
62 


5362-1) 
CALORIMETERS/EVALUATION 
Enthalpy measurement of coal-derived liquids, October-December 
1976. Final copy (10 refs.), 2:50624 (FE-2035-6) 





CANADA 


CANADA 
See also BRITISH COLUMBIA 
ONTARIO 


CANADA/COAL DEPOSITS 
Coking coals of Eastern Canada, 2:50702 
Coking coals of East Canada, 2:50703 
Exploration and geological structure of coal measures in Western 
Conde, 2:50695 


CANADA/CONTINENTAL SHELF 
Ne | of the Scotian Shelf and adjacent areas, 2:50866 
CANADA/ECOSYSTEMS 
Perpetually renewable nee prospects: a comparison of U.S. 
and Canadian ecos' ~ yt a vs needs, 2:51204 
Energy label: et APE 2:52013 
nergy label: a means of energy conservation, 
NADA/URANIUM DEPOSITS 


“Soom methods mS ge to uranium exploration in 
southwest Baffin Island, 2:5100 
Reconnaissance-level oodanien and radiometric exploration 
— on the vicinity of the Rabbit Lake uranium deposit, 
1 
Whither uranium, 2:51000 
CANADA-INDIA REACTOR 
See CIRUS REACTOR 
CANALS (WATERWAYS) 
See INLAND WATERWAYS 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS/REACTOR COOLING SYSTEMS 
Analysis for chloride ion in high purity water and heavy water of 
pressurized reactors and cooling systems by ion selective 
electrode, 2:52611 
CANONICAL EQUATI 
See DIFFEREN’ TIAL EQUA TIONS 
CAPILLARIES 
Acute lead encephalopathy in the suckling rat: a study of isolated 
capillaries, 2:53173 
CAPITAL/DEMAND FACTORS 
Direct requirements of capital, manpower, mai s, and 
equipment for selected energy futures, 2:51980 80 (TID. 27685) 
CARBAMIDE 
See UREA 
CARBOHYDRATES/DEUTERATION 
Biosynthesis with deuterated microorganisms (Escherichia coli, 
Rhodospirillum rubrum, Halobacterium halobium 
Synecliococcus, Scenedesmus), 2:53042 (CONF- 761234-2) 
CARBON 
See also ACTIVATED CARBON 
DIAMONDS 


GRAPHITE 
PYROLYTIC CARBON 
CARBON/ALPHA REACTIONS 
Production of light nuclei in nucleus-nucleus collisions at 1.5 and 
2.1 GeV/nucleon, 2:53276 (LBL-5075) 
CARBON/ARGON 40 REACTIONS 
Fragmentation of “Ar at 100 GeV/c, 2:53275 (LBL-5075) 
CARBON/BIOLOGICAL ACCUMULATION 
Contribution of tidal marshlands to mid-Atlantic estuarine food 
chains, 2:52972 
CARBON/CARBON 12 REACTIONS 
Fragmentation of “Ar at 100 GeV/c, 2:53275 (LBL-5075) 
Production of light nuclei in nucleus-nucleus collisions at 1.5 and 
2.1 GeV/nucleon, 2:53276 (LBL-5075) 
CARBON/DEUTERON REACTIONS 
Production of light nuclei in nucleus-nucleus collisions at 1.5 and 
2.1 GeV/nucleon, 2:53276 (LBL-5075) 
CARBON/INGESTION 
Carbon resources of a benthic salt marsh invertebrate Nassarius 
— say (Mollusca: nassariidae) ('*C tracer techniques), 
CARBON/ION MICROPROBE ANALYSIS 
Trace element and hydrocarbon analysis of mercuric iodide by ion 
microprobe and electron induced x-ray fluorescence techniques, 
2:52587 (EGG-1183-2355) 
CARBON/OXYGEN 16 REACTIONS 
Fragmentation of “Ar at 100 GeV/c, 2:53275 (LBL-5075) 
= a sansa — ‘ 
eoretical and experimental paramagnetism of pre hitic 
carbon, 2:52572 "77-15871)_ cdtenicns 
ag ae akoau 
ragments from C, Al, Ag, and U irradiated by energy 
— 2:53252 (LBL-5075) — 
CARBON/RECOVERY 


wa of rticulate carbon from synthesis gas (Patent; 20 

> claims), 2 ; 567 , sate _ 
ecovery 0! iculate carbon from synt! gas (Patent; 9 
claims), 2 2:0579 

Recovery of oo carbon from synthesis gas (Patent; 16 
claims), 2 
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CARBON 12/GIANT RESONANCE 
Giant quadrupole resonance in '*C, **Mg, and ?’Al observed via 
deuteron inelastic scattering (Angular distribution, 70 MeV, 
resonance widths, T = 0 E2 energy-weighted sum rule), 
2:53280 (TID-27692) 
CARBON 12/ISOTOPE RATIO : 
Isotope fractionation of carbon in microbial methane formation, 
2:50926 
CARBON 12 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Possible mechanisms for **Fm and ***Md production in the 
compound system 7* 104, 2:53323 (LBL-5075) 
CARBON 12 REACTIONS/INCLUSIVE INTERACTION 
Production of light nuclei in nucleus-nucleus collisions at 1.5 and 
2.1 GeV/nucleon, 2:53276 (LBL-5075) 
CARBON 12 REACTIONS/NUCLEAR REACTION YIELD 
Radiochemical study of the mass yield distribution from the 
reaction of 25.2-GeV 'C ions with natural uranium, 2:53324 
(LBL-5075) 
CARBON 12 REACTIONS/SPALLATION 
Evaporation-like fragments from uranium irradiated by 2.1 GeV/ 
nucleon '*C and Ne ions, 2:53253 ow 
CARBON 12 TARGET/BERYLLIUM 9 
(*Be,*Be) reaction at 50 MeV, 2:53285 (LBL-5075) 
CARBON 12 TARGET/DEUTERON REACTIONS 
Giant quadrupole resonance in '*C, **Mg, and ?7Al observed via 
deuteron inelastic scattering (Angular distribution, 70 MeV, 
resonance widths, T = 0 E2 energy-weighted sum rule), 
2:53280 (TID-27692) 
CARBON 12 TARGET/HEAVY ION REACTIONS 
(*Be,*Be) reaction at 50 MeV, 2:53285 (LBL-5075) 
CARBON 12 TARGET/NEON 20 REACTIONS 
States at high excitation in '*O observed in the reaction 
12C(?°Ne, '*O)?*O, 2:53279 (LBL-5075) 
CARBON 12 TARGET/NEUTRON REACTIONS 
Neutron total cross-section measurements of *Be, '° 'B, and ' 
13C from 1.0 to 14 MeV using the °Be(d,n)'°B reaction as a 
“white” neutron source, 2:53282 (LA-6761) 
CARBON 12 TARGET/NITROGEN 14 REACTIONS 
Elastic reaction Bote of '*N on "*C at 81 and 100 MeV and the 
4N,'°N) °C (3.09 MeV), 2:53286 (LBL-5075) 
CARBON I. 12 TARGET/PROTON REACTIONS 
Diffractive gt az ions, 2:53277 (LBL-5075) 
CARBON 13/ISOTO) 
—— acne of carbon in microbial methane formation, 
CARBON 13/NUCLEAR MAGNETIC RESONANCE 
Effect of temperature and light on the carbon-13 nuclear magnetic 
resonance of alkylcorrinoids, selectively enriched with 
carbon-13, 2:52640 
= 13 REACTIONS/POTENTIAL SCATTERING 
ion-ion spin-orbit potential, 2:53329 (ORO-5126-14) 
CARBON 13 TARGET/NEUTRON REACTIONS 
Neutron total cross-section measurements of *Be, *° ''B, and 
13C from 1.0 to 14 MeV the °Be(d,n)'°B reaction as a 
“white” neutron source, 2: = 82 aot ey 
CARBON 14/SCINTILLATION COUNTING 
Liquid scintillation counting of Sea radionuclides, 2:52605 
Measurement by liquid scintillator of labelled compounds (*H or 
onto supports, 2:52598 
CARBON 14 'AKE 


Nutrient-phytoplankton relationships in Narragansett Bay during 
the 1974 summer bloom, 2:52940 
CARBON DIOXIDE/BIOLOGICAL EFFECTS 
Effects of 15% CO: on the accumulation of the phytoalexin 
phaseollin in Phaseolus vul, in response to mechanical 
lletotrickum lindemuthianum, 


CARBON DIOXIDE/CONTROL 
Can we control the carbon dioxide in the atmosphere, 2:51994 
CARBON DIOXIDE/EQUILIBRIUM 
ad a coal conversion s technical data book. 


1971 (Nc uarterly report, November 1, 1976-January 31, 
(NHs-CO,-HsS-1L0, benzene-water), 2:50591 (FE-2286- 


12) 
CARBON DIOXIDE/EVALUATION 


Study of mixtures of methane and carbon dioxide as fuels in a 
CARBON linder engine (clr), 2:52462 = -15209) 
IOXIDE/ISOTOPE RATI 
isotopic composition ofthe carbon f coal CH,, and CO: of coal 


came the southwest of the Donets basin, 2:50633 
IN DIOXIDE/RECY' 
Process for luction of synthesis gas (Patent; 12 claims), 2:50602 
CARBON DIOXIDE/SCR 
Gas scrubbers used ution control. Volume 1. 1964-1975. 


cations trom dee’ S data base). Report for 1964-75, 2:50640 
77/0189) 
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Gas scrubbers used in pollution control. Volume 2. 1976-February, 
1977. (citations from the NTIS data base). Report for 1976-Feb 
77, 2:50641 (NTIS/PS-77/0190) 

Gas scrubbers used in pollution control. Volume 1. (citations from 
the ———— Index data base). Report for 1970-73, 2:50642 
(NTIS/PS-77/0191) 

Gas scrubbers used in pollution control. Volume 2. (citations from 
the Engineering Index data base). Report for 1974-75, 2:50643 
(NTIS/PS-77/0192) 

be: scrubbers used in pollution control. Volume 3. (citations from 

pacts pe Index data base). Report for 1976-Feb 77, 
(NTIS/PS-77/0193) 
CARBON DIOXIDE LASERS/CONTROL SYSTEMS 
7 ened controller for stepping motors, 2:53546 (LA-UR- 
CARBON DIOXIDE LASERS/RADIATION SOURCES 

Development of high-power tunable sources in the 12 
micrometers and 16 micrometers regions. Final technical report, 
2:52728 (AD-A-038107) 

CARBON DIOXIDE LASERS/RESEARCH PROGRAMS 

CO; laser program (Two-beam, four-beam, and eight-beam 

facilities), 2:53541 (LA-6616-PR) 
CARBON DIOXIDE LASERS/WINDOWS 
Ir window studies. Interim report no. 1, 1 Sep 75-31 Mar 76, 
2:52723 (AD-A-037009) 
CARBON IONS/ION-ATOM COLLISIONS 
Atomic K-vacancy production with 3 GeV carbon ions, 2:53247 
CARBON ISOTOPES/ISOTOPE RATIO 
Isotopic composition of the carbon of coal, CHi, and COs of coal 
deposits of the southwest of the Donets basin, 2:50633 
IN MONOXIDE/ ICAL REACTIONS 
Gas extraction of coal (Patent; 8 claims), 2:50584 
CARBON MONOXIDE/DESULFURIZATION 

Process for producing a S which can be substituted for natural 

gas (Patent; 5 claims), 2: 1 
CARBON MONOXIDE/ENVIRONMENTAL TRANSPORT 

Character and transformation < oe from major fossil fuel 

energy sources, 2:52870 (CO ha ad 
CARBON MONOXIDE/METHAN 

Conversion of coal into ioiccoutene’ Dees 5 claims), 2:50583 

Process for producing a gas which can be substituted for natural 
gas (Patent; 5 claims), 2:50601 

— for gasifying solid carbonaceous fuel (Patent; 28 claims), 


CARBON MONOXIDE/PRODUCTION 

Process for producing a - which can be substituted for natural 

gas (Patent; 5 claims), 2:50601 
CARBON MONOXIDE/REMOVAL 

Open space as an air resource management measure. Volume I. 
Sink factors, 2:52881 (PB.261758) 

- space as an air resource management measure. Volume Ia. 

eodix to sink factors. Final — 2:52882 (PB-261759) 
CAREC IN MONOXIDE/SCRUBB 

Gas scrubbers used in a control. Volume 1. 1964-1975. 
(citations from the NTIS data base). Report for 1964-75, 2:50640 
(NTIS/PS-77/0189) 

Gas scrubbers used in pollution control. Volume 2. 1976-February, 
1977. (citations from the NTIS data base). Report for 1976-Feb 
77, 2:50641 (NTIS/PS-77/0190) 

Gas scrubbers used in pollution control. Volume 1. (citations from 
the Engineerin; ng Index data base). Report for 1970-73, 2:50642 
(NTIS/PS-77/0191) 

Gas scrubbers used in pollution control. Volume 2. (citations from 
the Cagineerin; ing Index data base). Report for 1974-75, 2:50643 
(NTIS/PS-77/0192) 

Gas scrubbers used in pollution control. Volume 3. (citations from 
= ineering Index data base). Report for 1976-Feb 77, 

(NTIS/PS-77/0193) 
CARBON STEELS/OXIDATION 
Component and Systems Development Program. Quart 
gress report for the period ending March 31, 1977, rs 51569 
(GA-A- A-14383) 
ARBONYLS/BOND LENGTHS 

Neutron diffraction study of [EtsN]* [Cre(CO)io(ue-H)]-: a 
[M2(CO);0(ue-H)}” monoanion with a pseudo D/sub 4h/ 
nonhydrogen geometry together with a disordered, bent 
s tric metal-hydrogen-metal — 2:52631 

CARBONYLS, 
Neutron diffraction study of Eun I Cre(CO)i0(ue-H)]: a 

ACO ne EDT monoanion with a pseudo D/sub 4h/ 

onhydrogen ey oaewtd gate —- — bent 
gt n+ en-me 
E/CHEMICAL ACTIVATION 
hate carboxylase from 
um rubrum with the potential affinity label 3- 


e = aren seeneee 1, enone ee aa 2: :53053 - 


Investigation of ane Seclusion! in photodynamic action 
and radiobiology with nanosecond flash 5 photolysis and ~ 


C. 
pert ni of ribulosebi 





CATALYTIC CONVERTERS/DESIGN 


radiolysis. Progress report, July 1, 1976-September 30, 1977, 
2:53043 (COO-2217-21) 
CARCINOGENS/BIOCHEMICAL REACTION KINETICS 

What are sister chromatid exchanges (Applications of SCE test in 
investigations of properties of carcinogens and mutagens), 
2:53072 (CONF-770551-2) 

CARCINOGENS/BIOLOGICAL EFFECTS 

Drug-induced enhancement of hepatic tumorigenesis, 2:53167 
(CONF-770342-1) 

What are sister chromatid exchanges (Applications of SCE test in 
investigations of properties of carcinogens and mutagens), 
2:53072 (CONF-770551-2) 

CARCINOMAS/RADIOINDUCTION 

More on radiation (Thyroid carcinoma in children following 

radiotherapy to head, neck, and chest), 2:53120 
CARLTON POWER REACTOR 

See KEWAUNEE REACTOR 
CARPOOLING/EVALUATION 

Carpool incentives: analysis of transportation and energy impacts, 

2:52011 (PB-263 969) 
CARPOOLING/RECOMMENDATIONS 
Carpool incentives: analysis of transportation and energy impacts, 
2:52011 (PB-263 969) 
ARTELS 


Raw material supply: challenge and chance for economy and state, 
2:51995 (AED-CONF-76-576-006) 
CASCADE IMPACTORS/CALIBRATION 
Calibration of Andersen nonviable impactor under special 
conditions of high flow and membrane filter surface coating, 
2:52673 (LA-UR-77-874) 
CASCADE SHOWERS/DIAGRAMS 
Monte Carlo simulations of e*+/e- showers in a | r.1. Ta plate (500 
to 4000 Mev, plot comperndium), 2:53257 (ORO-3065-40) 
CASCADE SHOWERS/MONTE CARLO METHOD 
More Monte Carlo simulations of e* - showers and simulations of 
a-change-exchange showers in the TA plates, 2:53258 (ORO- 
3065-40, 


CATALYSTS/CHEMICAL PREPARATION 
Method of hydro; Ae ree (Patent), 2:51124 
CATALYSTS/PERFORMAN 
Exxon catalytic coal cutheaie process: predevelopment 
program. Quarterly technical progress report, October- 
December 31, 1976 (Potassium and other carbonates as 
catalysts; incentives for secondary gasification), 2:50593 (FE- 
2369-8) 
CATALYSTS/RECOVERY 
Exxon catalytic coal gasification process: predevelopment 


Quarterly technical progress report, 
Bosmmper on 191 3, 1976 (Potassium and other carbonates as 
catalysts; incentives for secondary gasification), 2:50593 (FE- 
2369-8) 
CATALYSTS/REGENERATION 
Spent catalyst regeneration apparatus with internal regenerated- 
catalyst recycle nosce apa 2:50900 
CATALYSTS/REMO 
Method for treating catalyst used for catalytic reactions of 
hydrocarbons at the time of catalyst removal (Patent), 2:50896 
pa ent ee ae ee PROGRAMS Cad) ia 
Annual catalyst research program rt ; Summary. 
rogram status Jun 74-Dec 43, 2:59432 (PB-262696) 
CATALYSTS/S) IG 
Effects of sintering on porous fuel cell electrodes (In fuel cell 
environment), 2:52114 (CONF-770531-3) 
CATALYSTS/SYNTHESIS 
Effects of carbonation and hydrothermal treatments on some 
properties of calcium monoaluminate mortars, 2:51123 
CATALYTIC CONVERTERS/BIBLIOGRAPHIES 
Automobile air pollution: control equipment. catalytic converters 
(citations from the index data base). Report for 
1970-Feb 77, 2: 52431 (NTIS/ES-77/0167) 
CATALYTIC CONVERTERS/CATALYSTS 
Catalyst for controlling poisonous exhaust gas (Patent), 2:52448 
Decomposing nitrogen oxides with nickel-iron-chromium catalysts 
(Patent), 2:52450 
Exhaust ee lant ir catalyst and process of making and using 
tent), 2:5 
Method of improving the — tional capacity of three-way 
catalysts (Patent), 2:5245 


Method of preparing a catalyst for treatment of exhaust gases 
(Patent), 2:52456 
CATALYTIC CONVERTERS/CONTROL SYSTEMS 
Dual sensor closed loop a control system havi 


transfer 
between sensors du ae 2:52439 
CATALYTIC CONVER sRS/D 
Apparatus for the detoxification of . gases in internal 
combustion engines (Patent), 2:52437 
Catalytic converter for purifying gases (Patent), 2:52436 





CATALYTIC CONVERTERS/EFFICIENCY 


CATALYTIC ne 
Method of aeaing Se ae capacity of three-way 
catalysts (Patent), 2:5245 


CATALYTIC CONVERTERS/ELECTRIC CONTROLLERS 
—— controlled exhaust gas purifying system (Patent), 
pee CONVERTERS/EQUIPMENT PROTECTION 


Overheat protection device for a catalytic converter (Patent), 
352459 


CATALYTIC CONVERTERS/PERFORMANCE TESTING 
Catalyst for controlling poisonous exhaust gas (Patent), 2:52448 
Method of preparing a catalyst for treatment of exhaust gases 

(Patent), OS 456 

CATALYTIC CRACKING/CATALYSTS 

Spent catalyst regeneration args with internal regenerated- 
catalyst recycle means (Patent), 2:50900 

CATHODE SPUTTERING 

——_ Fy system for nuclear-science applications, 2:52695 
PUTERS/ALGORITHMS 


Matrix multiplication by diagonals on a vector/parallel processor 
(STAR-100), 2:53596 
CDC COMPUTERS/COMPUTER CALCULATIONS 
Operator oy on the STAR without transposing, 2:53587 
(UCID-17515) 
CELL CONSTITUENTS 
See also CELL WALL 
CHLOROPLASTS 
CELL CONSTITUENTS/MORPHOLOGICAL CHANGES 
Functional morphology of the neck organ in Artemia salina 
nauplii, 2:53067 
CELL W SYSTEMS/DATA ANALYSIS 
Pulse-height light-scatter distributions using flow-systems 
instrumentation, 2:52826 
CELL FLOW SYSTEMS/REVIEWS 
Flow cytometry and sorting: principles, problems, and prospects, 
2:53064 (UCRL-79560 
CELL FLOW SYSTEMS/SAMPLE PREPARATION 
Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
October 17, 1976-April 16, 1977, 2:53057 (LA-6854-PR) 
CELL KILLING/RADIOINDUCTION 
Initial part of the survival curve. Implications for low-dose, low- 
dose-rate radiation responses, 2:53109 
CELL WALL/BIOCHEMISTRY 
Mechanism of DNA uptake during genetic transformation. Final 
report, August 1, 1966-July 31, 1976, 2:53074 (TID-27637) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 
CELLULOSE/DIGESTION 
Cellulose digestion and nutrient assimilation in Sauromalus obesus, 
a plant-eating lizard, 2:53176 
CELLULOSE. IURCE CONSERVATION 
The potential of lignocellulosic materials for the production of 
chemicals, fuels, and energy, 2:51137 (PB-264458) 
CELLULOSE ESTERS/FABRICATION 
Low-density microcellular foam and method of making same 
(Patent; cellulose acetate, less than 2 um cell size), 2:52547 
CEMENT INDUSTRY/ENERGY CONSERVATION 
Environmental considerations of selected energy conserving 
manufacturing process options: Volume X. Cement industry 
report. Final report, 2:52219 (PB-264276) 
Gas-turbine total energy system for a cement plant, 2:52229 
CEMENT INDUSTRY/ENERGY CONSUMPTION 
Priority listing of industrial _ esses by total energy consumption 
aid potential for savin, inal report, 2: ~=4 (CONS/5015- 1) 
CEMENT INDUSTRY ERGY EPFICIE 
Energy requirements and conservation woe tf in the cement 
industry, 2:52244 
CEMENT iINDUSTRY/ENVIRONMENTAL EFFECTS 
Environmental considerations of selected energy conserving 
manufacturing process options: Volume X. Cement industry 
report. Final report, 2:52219 (PB-264276) 
CEMENTS/CHEMICAL COMPOSITION 
Fuel economized ferrite cement made from blastfurnace and 
converter slags, 2:52290 
CEMENTS/M: ANICAL PROPERTIES 
Utilization of industrial by-products in blended cements, 2:52283 
CEMENTS/PRODUCTION. 
Fuel economized ferrite cement made from blastfurnace and 
converter slags, 2:52290 
Gas-turbine total energy system for a cement plant, 2:52229 
Slags, 2:52285 
Utilization of industrial by-products in blended cements, 2:52283 
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CENTRAL AMERICA/PETROLEUM INDUSTRY 
Latin America petroleum directory, 2:52061 
CENTRAL RECEIVERS/COMPUTER CALCULATIONS 
HELIOS: a computational model for solar concentrators, 2:51221 
(SAND-77 ) 
CERAMICS/BIBLIOGRAPHIES 
Bibliography of the technical literature of the Metals and 
Ceramics Division, 1970-1974, 2:52472 (ORNL-4270(Vol.3)) 
Fracture of ceramics (a biblio; ete with abstracts). Report for 
1964-Mar 77, 2:52542 (NTIS/PS-77/0216) 
CERRO PRIETO GEOTHERMAL FIELD/DATA 
COMPILATION 
file data on the Cerro Prieto geothermal field, 2:51317 
(LBL-6321) 
CESIUM 131/SCINTILLATION COUNTING 
Liquid scintillation counting of novel radionuclides, 2:52605 
CES. 133/MOESSBA EFFECT 
Lattice location of 5s-p impurities implanted in type-[TV 
semiconductors, 2:52501 
CESIUM 134/ENVIRONMENTAL TRANSPORT 
Radiochemical analyses of soil and vegetation sam — taken from 
the Hanford environs, 1971-1976, 2:52930 (B -2249) 
CESIUM 137/CHEMISORPTION 
Bitumization of natural sorbents used for processing radioactive 
wastes, 2:51060 
CESIUM 137/ENVIRONMENTAL TRANSPORT 
—- radionuclides in Mediterranean sediments, 2:53010 (COO- 
3563-50) 
CESIUM 137/LEACHING 
Safety evaluation of the radioactive waste-cement composites, (4). 
Leaching behavior of '*’Cs in the crushed samples, 2:51073 
(JAERI-M-6749) 
CESIUM 137/RADIOECOLOGICAL CONCENTRATION 
Fallout radionuclides in Mediterranean sediments, 2:53010 (COO- 
3563-50) 
CESIUM ISOTOPES/METABOLISM 
Industrial development in Alaska and its effects on the (os ogy 
-_ physiological status of arctic animals. Technical oo 
rt, July 1975-June 1976, 2:53033 (RLO-2229-T3-4) 
CETA ANS/BONE TISSUES 
Bone structure of some marine vertebrates, 2:52973 
CO TIO 


Measurement of the t(1)t(2) product of the relaxation time of 
carbon as a function of temperature at a frequency of 34.6 kmc, 
2:50630 (N-77-15189) 

CHARGED PARTICLES 
See also ALPHA PARTICLES 
CHARGED PARTICLES/MOTION 

Bounce-averaged synchrotron loss in a dipole field. Interim 

re . 2: 53945 (AD-A-037072) 
ARTICLES/SU-2 GROUPS 

Pionic = radiative decay widths of charmed hadrons in a badly 

broken SU(4) symmetry, 2:53264 
CHARS/COMBUSTION 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
October-December 1976 (16 references), 2:50589 (FE-2030-6) 

CHARS/DENSITY 

Characteristics of American coals in relation to their — 
into clean energy fuels. Quarterly technical p pe te = 
October-December 1976 (16 references), 2:50589 (FE- 3030-6) 

CHARS/HYDROGENATION 

High mass flux coal gasifier: phase I, final report (Rocket type 

reactors tested with lignite and bituminous coal), 2:50590 (FE- 


2204-9) 
CHARS/POROSITY 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report 
October-December 1976 (16 references), 2:50589 (FE-2030-6) 
CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 
National inventory of selected biological monitoring programs. 
Summary report of current or recently completed projects, 
1976, 2:52928 (ORNL/TM-5792) 
Workshop on the ERDA Marine Sciences Research program for 
the west coast of the U.S., 2:52935 (CONF-760379-) 
CHEMICAL EFFLUENTS/PLUMES 
Modeling of rainstorm and oa interaction for atmospheric 
release of effluents, 2:52895 (SAND-76-9302C) 
CHEMICAL EXPLOSIONS/ATMOSPHERIC EXPLOSIONS 
DICE THROW: off-site blast “= and measurements. 
Final report on Experiment No. 122 (Project Dice Throw 
simulation of effects of nuclear explosions), 2:52863 (SAND-77- 


CHEMICAL EXPLOSIONS/BLAST EFFECTS 
Basic ideas of a philosophy to protect oo lants against shock 
waves related to chemical reactions, 2 1924 
DICE THROW: off-site blast eo ne measurements. 
Final report on Experiment No. 122 (Project Dice Throw 
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pee of effects of nuclear explosions), 2:52863 (SAND-77- 


) 
CHEMICAL EXPLOSIONS/DETONATIONS 
— of PBXN-5 and PBX-9604, 2:52847 (UCRL- 
CHEMICAL EXPLOSIONS/SHOCK WAVES 
American standards draft for explosion airblast waves, 2:52850 
(SAND-76-9065C) 
‘CAL EXPLOSIVES 
See also TATB 
CHEMICAL EXPLOSIVES/CHEMICAL PREPARATION 
Alternate HNS synthesis routes. Period covered: January-March 
1977, 2:52836 (MHSMP-77-12) 
Synthesis and thermochemistry of ammonium 2,4,5- 
trinitroimidazole, 2:52829 (LA- 6802-MS) 
CHEMICAL EXPLOSIVES/FABRICATION 
LX-10 pressing studies. Period covered: January-March 1977, 
2:52838 (MHSMP-77-18C) 
CHEMICAL EXPLOSIVES/LABELLING 
rs for tagging explosive material (Patent application), 
CHEMICAL EXPLOSIVES/PERFORMANCE TESTING 
Evaluation of the MC 3125 parachute shroud cutter, 2:52834 
(MHSMP-77-10) 
RDX/Slygard extrudable explosive development, 2:52837 
(MHSMP-77-18B 
CHEMICAL EXPLOSIVES/PRODUCTION 
HNS II Ey how — studies and production trial run, 2:52832 


(MHS 
CHEMICAL EXPLOSIVES/SAFETY 
ey evaluating the safety of an explosive, 2:51484 (LA-UR- 


77-1304) 
CHEMICAL EXPLOSIVES/SERVICE LIFE 

X-0290 coupon test. Period covered: January-March 1977, 2:52835 
(MHSMP-77-11) 

CHEMICAL EXPLOSIVES/SOLUBILITY 

Improvement of water soluble test for HNS. Period covered: 

anuary-March 1977, 2:52845 (MHSMP-77-185) 
CHEMICAL EXPLOSIVES/THICKNESS 
Beta — transmission system (BATS), 2:52816 (LA-UR- 
77- 
CHEMICAL FEEDSTOCKS 
See also PETROCHEMICALS 
CHEMICAL FEEDSTOCKS/BIOSYNTHESIS 

The potential of lignocellulosic materials for the production of 

chemicals, fuels, and energy, 2:51137 (PB-264458) 
CHEMICAL INDUSTRY 

See also MINERAL INDUSTRY 
CHEMICAL INDUSTRY/ENERGY CONSERVATION 

Energy conservation at Monsanto, 2:52203 (CONF-770356-1) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume Vi. Olefins industry 
report, 2:52216 (PB-264272) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume VII. Ammonia industry 
report. Final report, 2:51141 (PB-264273) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume XII. Chlor-alkali 
industry report. Final report, 2:52221 (PB-264278) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume XIII. Phosphoric acid 
industry report. Final report, 2:52222 (PB-264279) 

CHEMICAL INDUSTRY. IRONMENTAL EFFECTS 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume Vi. Olefins industry 
report, 2:52216 (PB-264272) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume XII. Chlor-alkali 
industry report. Final report, 2:52221 (PB-264278) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume XIII. Phosphoric acid 

industry rt. Final report, 2:52222 (PB-264279) 
CHEMICAL I DUSTRY/ENVIRONMENTAL IMPACTS 

Environmental considerations of selected energy conserving 

a process options: Volume VII. Ammonia industry 
rt. Final report, 2:51141 (PB-264273) 
CHE! ICAL INDUSTRY/WASTE MANAGEMENT 

The cost of clean water in ammonia, chlor-alkali, and ethylene 

roduction, 2:51142 (PB-264508) 
CHEMICAL LASERS/EFFICIENCY 

Purely chemical hydrogen chloride laser based upon the reaction 

= = atoms with hydrogen bromide, 2:52731 (AD-A- 
CHEMICAL LASERS/POWER 

Numerical methods for two-dimensional cw chemical laser power 
calculations, 2:52732 (LA-UR-77-838) 

Purely chemical hydrogen chloride laser based u ~ a the reaction 
= $300) atoms with hydrogen bromide, 2:52731 (AD-A- 

8 


CHROMIUM/ION MICROPROBE ANALYSIS 


CHEMICAL LASERS/RESEARCH PROGRAMS 
= gas lasers. Final report 30 Sep 75-1 Aug 76, 2:52722 (AD-A- 
036781) 
CHEMICAL REACTORS/DESIGN 
Conversion of cattle manure into useful products. Final report Jan 
75-May 75, 2:52256 (PB-264014) 
CHEMICAL REACTORS/PERFORMANCE TESTING 
High mass flux coal gasifier: phase I, final report (Rocket type 
reactors tested with lignite and bituminous coal), 2:50590 (FE- 
2204-9) 


Chemiluminescence, 2:52595 
CHESAPEAKE BAY/HYDROLOGY 
Suspended sediment budget for ee Bay, 2:52956 
Cc APEAKE BAY/MONITORIN' 
Nutrient exchanges between reckish water marshes and the 
estuary, 2:52' 
CHESAPEAKE BAY/NUTRIENTS 
Nutrient exchanges between brackish water marshes and the 
estuary, 2:52966 
CHESAPEAKE BAY/SEDIMENTS 
Suspended sediment budget for Chesapeake Bay, 2:52956 
CHINA/COAL MINING 
Coal: China’s economic backbone, 2:50803 
CHINA/COAL RESERVES 
Coal: China's economic backbone, 2:50803 
CHLORIDES/ION SELECTIVE ELECTRODE ANALYSIS 
Analysis for chloride ion in high purity water and heavy water of 
pressurized reactors and cooling systems by ion selective 
electrode, 2:52611 
CHLORINE/ACTIVATION ANALYSIS 
Determination of chlorine in aluminium metal by neutron 
activation analysis, 2:52583 
CHLORINE/LETHAL DOSES 
Study on the effectiveness of disinfecting sewage containing 
tuberculosis bacilli without biological treatment, 2:53149 
(ORNL-tr-4364) 
CHLORINE/PREDICTION EQUATIONS 
Potential energy barriers for halogen six-center reactions: 
semiempirical valence-bond predictions, 2:52628 
CHLORINE/PRODUCTION 
Environmental considerations of selected energy co i 
manufacturing process options: Volume XII. Chlor-alkali 
industry report. Final = 2:52221 (PB-264278) 
CHLORINE/REMOVAL 
Open space as an air resource management measure. Volume I. 
ones factors, 2:52881 (PB-261758) 
Open space as an air resource management measure. Volume Ia. 
Rot to sink oa. Final report, 2:52882 (PB-261759) 
CHLORI 
Potential energy el for halogen six-center reactions: 
semiempirical valence-bond a 2:52628 
RINE 36/SCINTILLATION COUNTING 
Liquid scintillation counting of novel radionuclides, 2:52605 
Methy] salicylate as a medium for radioassay of **Cl using a liquid 
scintillation spectrometer, 2:52601 
CHLORINE ISO GATION 
Method and device for isotope separation (Patent), 2:51015 
CHLOROPLASTS/PHOTOLYSIS 
Flash photolysis ESR study of photosystem II signal II/sub vf/, 
the physiological donor to P-680*, 2:52654 
CHOL ECALCIFERO OL/BIOCHEMISTRY 
Specific cytosol-binding protein for 1,25-dihydroxyvitamin Ds in 
rat intestine, 2:53055 
CHOLECALCIFEROL/CHEMICAL BONDS 
Specific cytosol-binding protein for 1,25-dihydroxyvitamin Ds in 
rat intestine, 2:53055 
CHOLESTEROL/MEASURING METHODS 
Lipid and lipoprotein measurements in a normal adult American 
population, 2:53048 
CHROMATIN/BIOCHEMICAL REACTION KINETICS 
Study of non-histone chromatin proteins with affinity for DNA. 
Progress rt, July 1975-March 1977, 2:53044 (SRO-644-14) 
Study of non-histone chromatin | va oteins with affinity for DNA. 
Summary report, March 1973-March 1977, 2:53045 (SRO-644- 


15) 
CHROMATIN/DEUTERATION 
Biosynthesis with deuterated microorganisms (Escherichia coli, 
Rhodospirillum rubrum, Halobacterium halobium 
Synecliococcus, Scenedesmus), 2:53042 (CONF- 761234-2) 
CHROMIUM/CHEMICAL REACTION KINETICS 
Formation of CrO2”* in the reaction of Cr?* + Os in aqueous acid 
solutions, 2:52617 
CHROMIUM/ION MICROPROBE ANALYSIS 
Trace element and hydrocarbon analysis of mercuric iodide by ion 
microprobe and electron induced x-ray fluorescence techniques, 
2:52587 (EGG-1183-2355) 





CHROMIUM/MATERIALS RECOVERY 


CHROMIUM/MATERIALS RECOVERY 
Chromium and nickel wastes: a survey and appraisal of recycling 
technology, 2:52281 
CHROMIUM/WETTABILITY 
Wetting of cladding materials and other metals and alloys by 
sodium, 2:52514 (AERE-R-7406(Rev.)) 
CHROMIUM ALLOYS 
See also CHROMIUM-NICKEL STEELS 
HASTELLOY X 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
CHROMIUM ALLOYS/DEPOSITION 
sg hey and evaluation of processes for deposition of Ni/Co- 
Cr-AlY (MCrAIY) wren. oe gas turbine components. Final 
report, 2:52473 (AD-A-38 
CHROMIUM ALLOYS/HYPERFINE STRUCTURE 
Hyperfine fields at Pt and Au in ferromagnetic PtsX alloys: a test 
for the proportionality between conduction electron 
polarization and magnetic moment, 2:52502 
CHROMIUM ALLOYS/MECHANICAL PROPERTIES 
Development of directionally solidified eutectic nickel alloys for 
use in aircraft gas turbines at metal temperatures exceeding 1000 
C. Final report Jan-Oct 76 (Nickel-base alloy with varying 
substitutions), 2:52506 (AD-A-037246) 
CHROMIUM COMPLEXES/BOND LENGTHS 
Neutron diffraction study of [EtsN]* [Cre(CO):o(w2-H)]-: a 
[M2(CO)0(u2-H)}” monoanion with a pseudo D/sub 4h/ 
nonhydrogen geometry together with a disordered, bent 
symmetric metal-hydrogen-metal bond, 2:52631 
CHROMIUM COMPLEXES/STEREOCHEMISTRY 
Neutron diffraction study of [EtsN]* [Cra(CO):0(j2-H)]: a 
[M2(CO)0(u2-H)]” monoanion with a pseudo D/sub 4h/ 
nonhydrogen geometry together with a disordered, bent 
symmetric metal-hydrogen-metal bond, 2:52631 
CHROMIUM COMPO /HYPERFINE STRUCTURE 


Distribution of iron atoms in the spinel FeIn/sub x/Cr/sub 2-x/S/ 
sub 4/ (0< =x< =2), 2:52568 
CHROMIUM COMPOUNDS/TISSUE DISTRIBUTION 
Chromium uptake and transport in barley seedlings (Hordeum 
vulgare L.), 2:53151 
CHROMIUM COMPOUNDS/UPTAKE 
Chromium Bex and transport in barley seedlings (Hordeum 


vulgare L.), 2:53151 
CHROMIUM OXIDES/CHEMICAL REACTION YIELD 
Formation of CrO,** in the reaction of Cr?* + Oz in aqueous acid 
solutions, 2:52617 
CHROMIUM-MOLYBDENUM STEELS/CREEP 
Component and Systems Development Program. Quarterly 
progress report for the period ending March 31, 1977, 2:51569 
(GA-A-14383) 
CHROMIUM-MOLYBDENUM STEELS/FLOW MODELS 
Mathematical description for the stress-strain behavior of annealed 
21/4 Cr-1 Mo steel, 2:52509 
CHROMIUM-MOLYBDENUM STEELS/OXIDATION 
Component and Systems Development Program. Quarterly 
ey ere a for the period ending March 31, 1977, 2: 51569 
CHROMIUM-MOLYBDENUM STEELS/TENSILE 
PROPERTIES 
Mathematical description for the stress-strain behavior of annealed 
2% Cr-1 Mo steel, 2:52509 
CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
See also STAINL STEEL-304 
STAINLESS STEEL-316 
CHROMIUM-NICKEL STEELS/MATERIALS TESTING 
Microstructural effects in the low-cycle fatigue of Fe-Ni-Cr 
austenite, 2:52511 
CHROMOSOMAL ABERRATIONS/DATA ANALYSIS 
Continuity of chromosomal subunits: an analysis of induced ring 
chromosomes in Vicia faba, 2:53068 
CHROMOSOMAL ABERRATIONS/MOLECULAR BIOLOGY 
What are sister chromatid exchanges (Applications of SCE test in 
investigations of properties of carcinogens and mutagens), 
2:53072 (CONF- 51-2) 
CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 
Radiation induced chromosome aberrations in somatic and 
cells of the male marmoset, 2:53105 (CONF-770337-1) 
X-ray-induced chromosome aberrations in the leukocytes of 
mouse and man, 2:53106 (CONF-770718-1) 
CHROMOSOMES/DATA ANALYSIS 
Genetics of somatic mammalian cells: genetic, pee, and 
biochemical analysis with Chinese hamster cell 
containing selected human chromosomes, 2: 3307 
Mutagenesis and ~— analysis with Chinese hamster 
auxotrophic cell markers, 2:53075 
CIR REACTOR 
See CIRUS REACTOR 
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CIRCUIT BREAKERS/DESIGN 

Gas insulated circuit breaker (Patent), 2:51478 
CIRCUIT BREAKERS/ELECTRIC CONTA 

a 8 for high-voltage power circuit breakers (Patent), 
CIRCUIT BREAKERS/PERFORMANCE 

“2 — and current chopping in an air-blast interrupter, 
CIRUS cnt tp ye a 


yses for the sks of a calandria tube in 
cmt us, 2: Sigs GNIS mikes 


Ph aaiaiiee for Sky er} ee and TAPS fuel ae in 
IRUS pressurised w: — (INIS-mf-349 
CIRUS REACTOR/NEUTR 
Slow neutron flux e RON FL ill in R-5 and CIRUS 
reactors, 2:51806 S-mf-3491) 
CIRUS REACTO CTOR CORES 
— ph modifications to CIRUS reactor core for 
reactor utilization, 2:51825 (INIS-mf-3492) 
CIRUS REACTOR/XENON OSCILLATIONS 
Slope method for prediction of CIRUS critical heights during 
xenon transients, 2:51827 (INIS-mf-3494) 
CISTRONS 
See GENES 


See MOLLUSCS 
CLAYS/CHEMICAL BONDS 
Movement of radioactivity deposited underground at the U.S. 
ERDA Nevada Test Site, 2:52931 (UCRL-78670) 
CLAYS/USES 
Separation, ga and a of filler clays from high ash waste 
sludges from fine 2:52286 
CLEAN SIR ACT/CO) LIANCE 
Government-industry problems in air pollution control, 2:51993 
CLIMATES 


woos). mankind warms the earth, 2:52867 (AED-Conf-77-002- 
CLINCH RIVER BREEDER REACTOR/BREEDING BLANKETS 
Assessment of the consequences of boiling in the radial blanket 
due to hypothetical major pipe leaks, 2:51852 (CONF-77061 1- 
1 


5) 
CLINCH RIVER BREEDER REACTOR/FUEL CANS 
LMFBR mixed oxide fuels fabrication devel 


t. Quarterly 
rt, Aj a 1976, 2:51612 DL-TME-76-74) 
cLING Fi RIVER B ER REACTO) ary 


ye dee n ne 19762 S161? (HED! E7674) 
-June 
CLINCH RIVER B BREEDER CTOR/LOSS OF ? COOLANT 
pele cnequnenacclnass aoeall blanket 
- to hypothetical major pipe leaks, 2:51852 (CONF-770611- 


CLINCH RIVER BREEDER REACTOR/REACTOR 
COMPONENTS 


Reactor deve! it pro; progress report, April 1977, 
ANE-RDE-OO) 


2:51845 
CLINCH BREEDER REACTOR/SHIELDING 
Radiation ion/shield design: a need for a systems approach, 
2:51604 (CONF-770401-24) 
CLINCH CTOR/SHIELDS 
bap 8 pre and calculations of the ORNL CRBR upper axial 
pa By, 2:51623 (ORNL-5259) 
YERS/ENERGY CON: 


CLOTHES D iON 
Clothes 2:52160 (CONF-7605139-) 
ee acta eae aT CORES 
watering - - 
« dedicated to the appliance industry, 2:52169 
(CONF ) 


CLOTHES WASHERS/MICROPROCESSORS 
al 2:52169 
(CONF-7605139- 
CLOTHES WAS S/OPERATIO 
our watering laundering, 2:52157 (CONF. 7605139-) 


See also ANTHRACITE 
BITUMINOUS COAL 
COAL GASIFICATION 
COAL —- CTION 


LIGN: 
SOLVENT-REFINED COAL 
ee COAL 
Coal: present ture uses as and raw material source 
(5 refs.), 2:50554 —— 
COAL/AGGLOMERATION 
ae See Se cael Hemsias by scteative egglemenation, 


Bibliography and index of U.S. Sass tose 2" i 
relating to coal, 1971-1975, 2:50555 (USGS-C 742) 
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COAL/CALORIFIC VALUE 

Markets for Utah coal, 2:50847 (NP-22038) 

Memorandum of the delegation of the People’s Republic of 
Mozambique on the coal de: — of that country, 2:50699 

Objectives and organization of coal exploration projects, 2:50681 

COAL/CHARGES 

Project Independence Evaluation System (PIES) documentation. 
Volume XIII. Coal and electric utility conventions for PIES, 
2:50852 (PB-265824) 

COAL/CHEMICAL ANALYSIS 

Calculation of the errors in monitoring the ash content of a flow 
of coal, 2:50627 

Characteristics of American coals in relation to their — 
into clean energy fuels. Quarterly technical pro 
October-December 1976 (16 references), 2: $0588 (FE-203 2030-6) 

Exploring coal deposits for surface mining, 2:506' 

Preparation of a coal conversion systems Sey data book. 
Project 8979 quarterly report, November 1, 1976-January 31, 
1977, 2:50591 (FE-2286-12) 

COAL/CHEMICAL COMPOSITION 

Concentration and source of trace elements in the combustible 
fraction of urban refuse, 2:51143 

a oy flux coal gasifier: phase I, final report, 2:50590 (FE- 

a coal desulfurization with combustion results, 


Memorandum of the delegation of the People’s Republic of 
Mozambique on the coal deposits of that country, 2:50699 

Need for coal cleaning (By region, changes in the percentage of 
coal that can be made to meet EPA's sulfur emission standards 
by cleaning), 2:50821 

COAL/CH CAL PROPERTIES 
Consumer coal criteria as a guide to exploration, 2:50697 
COAL/CHEMICAL REACTIONS 

Gas extraction of coal (Patent; 5 ‘claims 2:50584 

Pre-combustion coal cleaning using chemical comminution (3 
refs), 2:50569 (CONF-761086-) 

COAL/CLEANING 

Cleaning high sulfur coal (11 refs), 2:50568 (CONF-761086-) 

Effect of coal preparation on northern Appalachian reserves 
(Calculation of additional reserves upgraded to meet sulfur 
emission standards by preparation methods), 2:50823 

High intensity magnetic cleaning of bituminous coal (15 refs), 
2:50570 (CONF-761086-) 

Homer City coal cleaning demonstration, 2:50577 

Magnetic tracer technique to determine partition coefficients for 
gravity separations, 2:50816 (CONF-761086-) 

Process and ae for cleaning very fine ore (Patent), 2:50829 

COAL/COKIN 

Process of making formcoke from non-caking or weakly caking 

coals (Patent; 4 claims), 2:50564 
COAL/COMBUSTION 

Combustion of coal-oil slurry in a 100 HP firetube boiler (162 
refs), 2:50837 (PERC/RI-77/8) 

Distribution of certain rare-earth and nonferrous metals in coal 
combustion, 2:50838 (PB-262168-T/SL) 

Facilities for removal and treatment of waste material, 2:50647 

i coal desulfurization with combustion results, 

Quality statistics of the Polish power coal (3 references), 2:50563 

COAL/COMMINUTION 
Pre-combustion coal cleaning using chemical comminution (3 
refs), 2:50569 (CONF-761086-) 
COAL/COST 
Underground coal mining cost model, 2:50846 (CONF-761087-) 
COAL/CRUSHING 

Effect of coal preparation on northern Appalachian reserves 
(Calculation of additional reserves upgraded to meet sulfur 
emission standards by preparation methods), 2:50823 

Pre-combustion coal cleaning using chemical’ comminution (3 
refs), 2:50569 (CONF-761086-) 

COAL/DATA COMPILATION 

Energy in focus. Basic data (Detailed tabulated data through 

1976), 2:51970 
COAL/DEASHING 

Homer City coal cleaning demonstration, 2:50577 

Process for the pene: “4 deashed coal liquifaction products 
(Patent; 10 claims), 2 

COAL/DESULFURIZATIO 

Cleaning high sulfur coal alt refs), 2:50568 (CONF-761086-) 

Desulfurization of model coal sulfur compounds by coal mineral 
ee and a cobalt molybdate catalyst. I. Thiophene (20 refs), 
2:50: 

Engineering/economic analyses of coal pgeines with SO. 
clean-up processes for reioke) higher sulfur coals in the energy 
nee 2: ae (CONF-761086- 

a my tic cleaning or bituminous coal (15 refs), 

50570 (CON -761086-) 


COAL/IN-SITU COMBUSTION 


Homer City coal cl demonstration, 2:50577 
Hydrothermal coal desul tion with combustion results, 
2:50576 


Implementation of coal cleaning for SOz emission control, 2:50573 
Meyers Process: plant desi eee) economics, and energy balance (8 
refs), 2:50572 (CONF-761 
Physical coal cleaning contract amsaadl by the U.S. Bureau of 
Mines, 2:50574 
Pre-combustion coal eres). chemical comminution (3 
refs), 2:50569 (CONF-761 
Bie oa y= of a coal conversion ee 
Project 8979 qi o oO lovember 1, 1976 Jemuery ‘1, 
1977, 2:50591 (FE-2286-1 
Recent sdvences | in coal flottion (18 refs), 2:50813 (CONF- 
Review and status of the TRW/Me' process, 2:50575 
COAL/DIELECTRIC PROPERTIES 
Constitutive a of coal at radio frequencies a two- 
path interferometer. ep May 1, 176 Apa “30, 
1977 (15 references), 2:50626 (ORO-5081- 13) 
lot surfactant solution ssa d iad 
ot surfactant solution as a dewatering ai 
woes) tests with Pittsburgh bed ay 280817 (OO 
“a ~ it are radio freq ies using 
mstitutive parameters oO! at Ce) uencies a 
path interferometer. ——— May 1, 1976-April 30, 
1977 (15 references), 2 6 (ORO-508 1-13) 
— electrical resistance of coke, semicoke, thermoanthracite, 
NA isse7) powders studied by a two-probe method, 2:50631 


AL EMULSIFICA TION 
Stabilleed fuel slurry (Patent; 12 claims), 2:50845 
COAL/FILTRATION 
Filtration properties of the flotation products of Donetsk coals 
pts cake properties, porosity, c hana with time, etc.), 
COAL/FLOTATION 
ee in coal flotation (18 refs), 2:50813 (CONF- 
COAL/FLUIDIZATION 

Centrifugal fluidization: a review (15 refs), 2:50831 (CONF- 
770520-1) 

COAL/FLUIDIZED-BED COMBUSTION 

Centrifugal fluidization: a review (15 refs), 2:50831 (CONF- 
770520-1) 

Contribution of fluid-bed technology to energy sa and 
environmental protection (Aids steam raising and destruction of 
noxious wastes), 2:50842 

Energy conversion from coal utili CPU-400 ar. 
Annual report, July 1975-June 1978 2:50832 (FE-1536-22) 

Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1976-January 31, 
1977, 2:50591 (FE-2286-12) 

Present status of fluidised-bed combustion (Specific examples 
based on National Coal Board technology), 2:50839 

Shallow fluidised-bed heat transfer (Comparison with deep-bed 
experience), 2:50840 

Toward more versatile fluidised-bed heat exchangers (Using 
falling cloud of dense particles), 2:50841 

COAL/FORECASTING 

Place — aga in the international coal mining industry, 

2 


World coal supply and — 2:50853 
COAL/FUEL CONSUMPTIO! 
Coal forecasts: a summary of emcees production 
consumption forecasts for the U.S. and eakoniy rar ‘o 1985), 


17 (CONF- 


Method of subterranean — ee by in situ combustion of 
coal (Patent; 4 claims), 2: 
COAL/HYDRAULIC TRANSPORT 
Hydraulic Te Loon 2:508 of — coal at high concentrations in a 4- 
inch pipeline 
Water as a working eer a aeieet medium in the mining 
industry, 2:5079. 
COAL/HYDROGENATION 
ae ames reactor distribution system (Patent; 11 claims), 
2:50614 
Conversion of coal into hydrocarbons (Patent; 5 claims), 2:50583 
Deuterium tracer method for Neestep om the a of coal 


liquefaction. report, October- 
December 1976 (4 We nh) 250811 2:50611 232 Tile 
Gas extraction of coal (Patent; 8 claims), 2:505 
Hydro tion of coal (Patent; 8 claims), 2: 50582 
COAL/IN-SITU COMBUSTION 
Method of subterranean steam —— by in situ combustion of 
coal (Patent; 4 claims), 2 





COAL/ISOTOPE RATIO 
Tome uction by in situ combustion of coal (Patent; 
12 claims), 
yf a iy 
ition of the carbon of coal, CH,, and CO: of coal 
oil wn the southwest part of the Donets basin, 2:50633 


Marketing of Kentucky coal, 2:50848 (NP-22042) 
one or Utah —e 2:50847 (NP-22038) 
Characteristics of American coals in preset to their conversion 
into clean energy fuels. Quarterly tec! 2 ay my 
October-December 1976 (16 references), 2:50589 (FE-2030-6) 


COAL/MICROSTRU — ' @7 
Coal microstructure significance of pyrite inclusions 
refs) 2:50625 (IS-ICP-43) 
ay f the air permeability of the rock be’ 
to} air ity oO} rock between openings 
com os “— Sadieen @ oath 2 2:50767 
Campedinnbee ground control study of a mechanized longw 
aS Volume II. Special rts: 1. Physical a ee 
coal and coal measure rocks. 2. capacity of roof and 
floor rocks. 3. Response of borehole pressure cells. 4. 
Installation of subsurface instrumentation. Final report, 2:50740 
a 
Consumer coal criteria as a guide to exploration, 2:50697 
COAL/PRODUCTION 
Coal: China's economic ery 2:50803 
Coal exploration in India, 2:507 
Coal forecasts: a summary of ciated production 
consumption forecasts for the U.S. and Kentucky C (To 1985), 
2:50850 (NP-22090) 
Fuels and a i United States by states and cens' 
divisions, 1973. Information circular, 2:52048 (PB.262362) 
a 's coal production constraints, 2:50849 (NP-22089) 
uae Evaluation System (PIES) documentation. 
PrYolume XIII. Coal and electric utility conventions for PIES, 
2:50852 ee pte 
World coal su; and demand, 2:50853 
COAL/PYROL Bis 
Characteristics of American coals in relation to their ——— 
into clean energy fuels. ly technical progress 
October-December 1976 (16 references), 2:50589 (FE2030-6) 
Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly — November 1, 1976-January 31, 
1977, 2:50591 a 12) 
COAL/RELAXATI 
Measurement of ~ rat)et2) product of the relaxation time of 
carbon as a function of temperature at a frequency of 34.6 kmc, 
2:50630 (N-77-15189) 
COAL/RESEARCH PROGRAMS 
Coal research concentrates on byproducts, 2:50621 
COAL/RESERVES 
Fuels and | data: United States by states and census 
divisions, 19 oo circular, 2:52048 (PB-262362) 
COAL/SAMPLIN 
Characteristics -y American coals in relation to their conversion 
into clean energy fuels. Quarterly technical pro report, 
ae -December “ we references), 2: $058 (FE-2030-6) 
oat Saeees ‘or face mining, 2:50694 
COALISE ARATION PROCESSES 
Separating coal particles from water (Patent; 7 claims), 2:50827 
Vacuum t a (Patent; 14 claims), 2:50830 
COAL/SO Ww. 
Composition and ies of refuse from Kentucky coal 
peptone plants (19 ae 2:50652 
COAL VENT EXTRACTION 
as of i (Patent; 8 claims), 2:50582 _ 
Process of making formcoke from non-caking or weakly caking 
coals (Patent; 4 claims), 2:50564 
COAL/SPONTANEOUS COMBUSTION 
Aa ot Ones ceteaene <a sock beteaan ¢ 
vy bey —— seams (3 refs), 2:50767 
COAL is 


— ——_ ~ om subjected to explosive loading (4 refs), 


COAL/TRANSPORT 
ba | a route for a main transport line in a coalfield (3 refs), 


Iinois co coal digest, 2:50734 (IDOE-RS-76-06) 

Markets for Utah coal, 2:50847 (NP-22038) 

Mobile telescopical articulated cascade conveyor system for 
mining and automatic ene | ~~ eamaa conveyor 
unit therefor (Patent; 10 claims), 2: 

The Kaiser Resources Ltd., Hydraulic Coal Mine, 2:50776 

COAL/USES 

Coal and petroleum as important raw materials for chemical 

industry, 2:50556 
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COAL/WASHING 
Hot surfactant solution as a dewatering oe 
-scale tests with Funborgh te bed eg 


761086.) 
epee ae neee emma s tems technical data book. 
tas Prepoject 8979 quarterly ovember 1, 1976-January 31, 
wee a YFE-2286-1 * 


COON 161086) energy and environment conservation, 
508 30812 CONF-76108 
COAL D) 
ing coals of East Canada, 2:50703 
COAL DEPOSITS/CALIPER LOGGING 
—— of wireline logging techniques to coal exploration, 


Recent dev: oe in coat te 


Obie any coh ne f coal expl 2:50681 
ives organization o exploration projects, 
COAL DEPOSITS/DEGASSING 
Coal exploration —? and tools to meet the demands of the 
coal industry, 2:50691 
—— = a of drilling equipment to coal 


ration, 2 
COAL DEPOSITS/ EVALUATION 
Sane — criteria as a guide to exploration, 2:50697 
the potential of a coal basin, 2:50688 
Exploring coal posts for surface mining, 50694 
considerations in evaluating newly discovered coal 
deposits and ventures, 2:50696 
COAL he ekg “s | aaa 
Coal exploration, 2:506 
Coal mag techniques and tools to meet the demands of the 
coal industry, 2 
Coal exploration i in o India, 2:50700 
Coal 7 maa as an exploration aid in the west Circum-Pacific, 
2: 9 


tration 
17 (CONF- 


Consumer coal criteria as a guide to exploration, 2:50697 

Development and adaptation of drilling equipment to coal 
exploration, 2:50692 

Exploration and geological structure of coal measures in Western 
Canada, 2 2:50695 


Seg cen tr ein een, 2:50694 
considerations in evaluating newly discovered coal 
its and ventures, 2:50696 
Geology of the Hat Creek coal deposits, 2:50704 
— ow problem of exploration of coal deposits in the USSR and 
- roblems of exploration methods at the present stage, 


=... of the nee of the Public Power Corporation 
(Greece) on Greek lignite, 2:50698 

Objectives and organization of coal exploration projects, 2:50681 

a exploration in the international coal mining industry, 


COAL DEPOSITS/FRACTURES 
Methods of determining the orientations of bedrock fracture 
systems in southwestern Pennsylvania and northern West 
Virginia, 2:50671 (BM-RI-821 
COAL DEPOSITS/GAMMA 
——_ of wireline logging techniques to coal exploration, 


Recent deve! ts in coal peareme, 2:50683 
COAL DEPOSITS/GEOLOG 

Coal exploration, 2:50678 

Coal exploration in India, 2:50700 

Distribution and resources of world coal, 2:50680 

Estimating ae of a coal basin, 2:50688 

Exploratio: . _—— structure of coal measures in Western 


Geology of the Hat Creck coal deposits, 2:50704 
COAL ITS/GEOPHYSICAL SURVEYS 
Se pene a aged = applied to Western United 


COAL DE DEPOSITS/HYDRAULIC FRACTURING 
Thermal uction by in situ combustion of coal (Patent; 
12 claims), 3 oy Eohess 


COAL DEPOSITS/HYDROLOGY 
—s of Fema, oe hydrologic, and geomechanic properties 


S/LEACHING 


COAL DE ITS, ~ ; : 
be tong rp ret | basic aqueous solution for sl reco 
(Patent; 11 claims), 2:50808 ins saad 
= DEPOSITS, ng ape 
ecent ts in hysics, 2:50683 
COAL DEPOS _— 
Distribu SPOSITS/MEETINGS 


——_ of wireline logging techniques to coal exploration, 
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COAL DEPOSITS/NEUTRON-GAMMA LOGGING 
Recent atten et in coal petrophysics, 2:50683 
COAL DEPOSITS/NEUTRON-NEUTRON LOGGING 
Recent developments in coal petrophysics, 2:50683 
COAL DEPOSITS/PETROLOGY 
= eaeniny as an exploration aid in the west Circum-Pacific, 


Estimating the potential of a coal basin, 2:50688 
COAL DEPOSITS/RADIOACTIVITY LOGGING 
Application of nuclear methods in logging prospect holes for coal, 
gas and non-metallic ores carried out by Geologicky Pruzkum 
Sao, 2:52828 (INIS-mf-3473) 
COAL DEPOSITS/RESISTIVITY LOGGING 
——_ of wireline logging techniques to coal exploration, 


Recent developments in coal petrophysics, 2:50683 
COAL DEPOSITS/ROCK BURSTS 
Geological criteria for the gasdynamic hazard in coalfields (21 
refs), 2:50765 
Mechanism of rock fracture in gas bursts (5 refs), 2:50766 
Role of chemisorption in the mechanism of gas bursts, 2:50675 
COAL DEPOSITS/ROCK MECHANICS 
Deformation of coal masses (6 refs), 2:50673 
COAL DEPOSITS/SEISMIC SURVEYS 
in-seam seismic exploration techniques (Use of guided waves in a 
coal seam (reflected and transmitted waves) to locate small 
faults), 2:50686 
Seismic methods for the delineation of coal deposits (Application 
to coal mining: Determination of strike and dip of seam, fault 
location, etc.), 2:50685 
Seismic surveying and mine planning: their relationships and 
application (Initial NCB experience in application to coal 
mining), 2:50684 
COAL DEPOSITS/STRESSES 
Assessment of the stressed state of marginal zones of coal seams by 
electrometry (1 ref), 2:50677 
Geological criteria for the gasdynamic hazard in coalfields (21 
refs), 2:50765 
Stress-strain state of solid coal during shield extraction of thick 
inclined seams (2 refs), 2:50676 
COAL DEPOSITS/TECTO 
Evaluation of geologic, hydrologic, and geomechanic properties 
controlling future lignite open pit mining, 2:50772 
COAL DEPO ITS/THICKNESS 
Modified longwall mining of shallow coals interior province 
coalfield. bat report, ~ ee 50754 nk fs aay 
COAL EXTRA\ 
Determination ye ae LECULAR mass oa of hard coal 
extracts by the scattered light method, 2:50632 
COAL EXTRACTS/RECOVERY 
Gas extraction of coal (Patent; 8 claims), 2:50584 
COAL FINES/DRYING 
Homer City coal cleaning demonstration, 2:50577 
Physical coal cleaning contract research by the U.S. Bureau of 
Mines, 2:50574 
COAL FINES/WETTABILITY 
Wetting of coal dust by gas saturated with water vapor (4 refs), 
2:50856 


:508. 
COAL FUEL CELLS/ELECTROLYTES 
Electrochemical characteristics of ZrO2-Y2Os solid electrolytes 
for fuel cells, 2:52113 (BNL-22881) 
COAL FUEL CELLS/OPTIMIZATION 
Electrochemical characteristics of ZrO2-Y2Os solid electrolytes 
for fuel cells, 2:52113 (BNL-22881) 
COAL GAS/MONITORING 
Improvements in coal mine gas detection instrumentation, 2:50720 
CONF-761087-) 
COAL GAS/PURIFICATION 
Process for treating raw gas pee by the pressure gasification 
of coal (Patent; 8 claims), 2 
COAL GASIFICATION 
See also AGGLOMERATING ASH PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
SYNTHANE PROCESS 
Coal and petroleum as important raw materials for chemical 
industry, 2:50556 
High temperature turbine technology program. Phase I. Program 
and system definition. — report: overall plant design 
description, low Btu combined cycle electric power plant, 
2:51419 (FE-2290-18) 
Process for producing a gas which can be substituted for natural 
x... (Patent; 5 claims), 2:50601 
Process for production of synthesis (Patent; 12 claims), 2:50602 
COAL.GASIFICATION/BENCH: EXPERIMENTS 
Use of on-line computer in the coal gasification process (7 refs.), 
2:50600 


COAL GASIFICATION PLANTS/ON-LINE SYSTEMS 


COAL GASIFICATION/CHEMICAL REACTION KINETICS 

Advanced coal gasification system for electric 
Quarterly progress report, October 1-December 31, 1976 
(Westinghouse multiple fluidized bed system), 2:50586 (FE- 
1514-61) 

High mass flux coal gasifier: phase I, final report (Rocket type 
2009) tested with lignite and bituminous coal), 2:50590 (FE- 
2204-9 

COAL GASIFICATION/CHEMICAL REACTIONS 

Conversion of coal into hydrocarbons Gees 5 5 A aes 2:50583 

COAL GASIFICATION/COAL PREPARATI: 

Chacactertotion of Aumeticen cil in steitins to ellie 

into clean energy fuels. Quarterly technical progvems Depot 
tober-December 1976 (16 references), 2:50589 (FE-2030-6) 
COAL GASIFICATION/COMPARATIVE EVALUATIONS 

Comparison of brown coal conversion processes, 2:50599 

Economics of current and advanced gasification processes for fuel 
gas production. Final report (Comparison of air or oxy; 
blowing for three gasification processes), 2:50585 (EPRI-AF- 

44 


244) 
COAL emer Firion rns 

Comparison of flue gas desulfurization, coal liquefaction, and coal 
gasification for use at coal-fired power plants. Final report, 
2:51459 (PB-264536) 

Comparison of brown coal conversion processes, 2:50599 

Economics of current and advanced processes for fuel 
gas production. Final report (Comparison of air or oxygen 
blowing for three gasification processes), 2:50585 (EPRI-AF- 
244) 

COAL GASIFICATION/ENVIRONMENTAL IMPACTS 

Environmental analysis technique for coal conversion process 
studies, 2:50665 

Pollution and environmental aspects of fuel conversion (a 
bibliography with abstracts). Report for 1964-Mar 77, 2:50662 
(NTIS/PS-77/0212) 

COAL GASIFICATION/FEASIBILITY STUDIES 

Advanced coal gasification system for electric power 
Quarterly progress report, October 1-December 31, 1976 
(Westinghouse multiple fluidized bed system), 2:50586 (FE- 
1514-61) 

High mass flux coal gasifier: phase I, final report (Rocket type 
reactors tested with lignite and bituminous coal), 2:50590 (FE- 
2204-9) 

COAL GASIFICATION/FLUIDIZED BED 

Apparatus for and process of converting carbonaceous materials 
containing sulphur to an essentially sulpher-free combustible gas 
(Patent), 2 5.50606 

Process for gasifying solid carbonaceous fuel (Patent; 28 claims), 


COAL GASIFICATION/FUEL FEEDING SYSTEMS 
Coal gasification process with im pines i procedures for 
continuously feeding lump under pressure (Patent; 12 
claims), 2:50603 
COAL at aad toad eek anaemia i 
Study of stirred. gas jucer vior Wi 
cons (ere ot ee ae 
COAL GASIFICATION/PROCESS D) 
Advanced coal gasification system for aunnadon 
Quarterly progress report, October 1 "December 31 31, 1976 
ee multiple fluidized bed system), 2:50586 (FE- 
1514-61) 
Operation of the Wi Coal Gasification PDU, 2:50597 
— GASIFICATION /RESEARCH or RAMS pan 
Technological an oO! gasification wi 
regard to secure energy su Pde nn 
COAL GASIFICATION AL PREPARATION 
Coal p tion for "Gasification for an industrial 
onus (7 Wellman-Galusha puaifiers), 2:50605 
Coal preparation for conversion 2:50822 
COAL GASIFICATION P /CONSTRUCTION 
Profile of electric power plant construction work force, 2:51982 
COAL GASIFICATION PLANTS/DESIGN 
py tometer ew phase I, final report (Rocket type 
reactors tested with lignite and bituminous coal), 2:50590 (FE- 


2204-9) 
- COAL GASIFICATION PLANTS/ENVIRONMENTAL 
EFFECTS 


Effects of energy development on air quality in the oote 
Mountain West (Environmental effects of coal and oil shale 
development), 2:52872 (LA-UR-77-645) 

oo — PLANTS/ENVIRONMENTAL 
‘Ai 


Sociocultural and institutional constraints on energy developments 
in the arid west, 2:50667 
COAL GASIFICATION PLANTS/ON-LINE SYSTEMS 
eae an ka the coal gasification process (7 refs.), 





COAL GASIFICATION PLANTS/SCALING LAWS 


COAL GASIFICATION PLANTS/SCALING LAWS 
High mass flux coal phase I, final report (Rocket type 
> lignite and bituminous coal), 2:50590 (FE- 


- ren PLANTS/SOCIO-ECONOMIC 
Profile of electric power plant construction work force, 2:51982 
Sociocultural and institutional constraints on energy developments 

in the arid west, 2:50667 
COAL INDUSTRY 
See also MINERAL INDUSTRY 
Illinois coal digest, 2:50734 (IDOE-RS-76-06) 
Situation of coal 1975/1976 (German Federal Republic), 2:50793 

COAL INDUSTRY/ECONOMETRICS 

Alaska railroad’s future freight market. Volume II. Final report 1 
Jul 74-30 Apr 76, 2:51978 (PB-263366) 

COAL INDUSTRY/ECONOMIC POLICY 
ae and labour policy in the German hard coal mining industry, 

COAL INDUSTRY/ENVIRONMENTAL EFFECTS 
Environmental effects of using coal for generating electricity 

(Extensive refs), 2:50663 (NUREG-0352) 

COAL INDUSTRY/FINANCING 
Coal devel t financing by eee 250000 

COAL INDUSTRY/RESEARCH PROG: 

Research and development work in the eae coal mining 
industry, 2:50559 

COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 
a i vhony labour policy in the German hard coal mining industry, 

COAL INDUSTRY/SOLID oe 
Coal refuse eae pdate of recent work 

(Analogy to steel industry), 2: 50639 (C (CONF-761086-) 

COAL INDUSTRY/TECHNOLOGY 


ASSESSMENT 
New mining technology: what to look for in the next 24 months, 
95 


2:507' 
COAL INDUSTRY/TECHNOLOGY TRANSFER 
Transferring R and D results to the mining industry, 2:50715 
(CONF-761087-) 
COAL LIQUEFACTION 
See also H-COAL PROCESS 
SYNTHOIL PROCESS 
Coal and petroleum as important raw materials for chemical 
industry, 2:50556 
Coal plasticity mechanism: inferences from liquefaction studies (43 
refs), 2:50622 (CONF-7505139-) 
COAL LIQUEFACTION/CHEMICAL REACTION KINETICS 
Investigation of mechanism of reactions involving oxygen- 
ae com in coal hydrogenation. y en. report (24 
refs), 2: PRI-AF-442) 
COAL PIQUEF ACTION/ CHEMICAL REACTORS 
meas reactor distribution system (Patent; 11 claims), 


a 
COAL LIQUEFACTION/COAL PREPARATION 
a of sub-bituminous and lignitic coal (Patent; 12 claims; 
50 to 750°F, 30 to 300 psig), 2:50613 
COAL LIQUEFACTION/ ARATIVE EVALUATIONS 
Comparison of brown coal conversion processes, 2:50599 
COAL LIQUEFACTION/ECONOMI 
Comparison of flue gas desulfurization, coal liquefaction, and coal 
ification for use at coal-fired power plants. Final report, 
51459 (PB-264536) 
Comparison of brown coal conversion processes, 2:50599 
COAL LIQUEFACTION/ENVIRO ‘AL IMPACTS 
——— a technique for coal conversion process 


ay LOU IQUEFACTION/FLOWSHEETS 


(Patent; 10 Dedmay 2.0t 2: 50612 
COAL LIQUEFACTION/SIMULATION 
Phase equilibrium in coal liquefaction processes. 
roe & 1, 1975-December 31, 1976 (35 refs), refs), 25 s0805 (EPRI- 


F-466) 
— LIQUEFACTION PLANTS/COAL PREPARATION 
gh for poo cnd rocesses, 2:50822 


Enthalpy pron amnen hae coal-derived liquids, October-December 
1976. Final — (10 roa 2: po —— 
COAL LIQUIDS 
Coal conversion and Salizatioe tquofsctioe: solvent refined coal. 
Technical evaluation services research and development No. 82, 
interim report No. 6, 2:50610 ee 
Preparation of a coal conversion ee wid data book. 
—_e 8979 vom vember I, 1976 January 31, 


1977, 2:50591 (FE-22 
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COAL LIQUIDS/COMBUSTION 
High temperature turbine technology program. Phase I. Program 
and system definition. Topical report: overall plant design 
description liquid fuel combined cycle electric power plant, 
2: 31420 (FE-2290-19) 
COAL LIQUIDS/CORROSIVE EFFECTS 
High temperature gas turbine engine component materials testing 
. Monthly technical progress report Number 23, May 1- 
May 31, 31, 1977, P= 50623 _— 
COAL LIQUIDS 
Enthalpy measurement of oP liquids, October-December 
1976. Final copy (10 refs. 3 2:50624 (FE-2035-6) 
COAL LIQUIDS/FILTRATION 
Coal conversion and utilization liquefaction: solvent refined coal. 
Technical evaluation services research and development No. 82, 
interim report No. 6, 2:50610 (FE-1234-6) 
COAL LIQUIDS/HYDROCRACKING 
Characterization of coal liquids. Intermediate re, 
Hydrocracking upgraded oe 2:50616 (EE. 3010-05) 
COAL LIQUIDS/HYDROGENATION 
Hydrogenation of coal (Patent; - claims), 2:50582 
COAL LIQUIDS/MASS SPECTROSCOPY 
Molecular profile analysis of coal products. Final repo 
December 1, 1975-December 31, 1976, 2:50607 (EPRI-AF-390) 
COAL LIQUIDS/MOLECULAR WEIGHT 
Molecular profile analysis of coal products. Final repo 
December 1, 1975-December 31, 1976, 2:50607 (EPRI-AF-390) 
COAL LIQUIDS/PRODUCTION 
Process for the production of deashed coal liquifaction products 
(Patent; 10 claims), 2:50612 
AL MINERS 


Coming soon: oxygen-generating self-rescuers (Self-contained 
limited oxygen supply), 2:50858 
COAL MINERS/MORTALITY 
Mortality among coal miners covered by the UMWA health and 
retirement funds. Final report, 2:50854 (PB-262472) 
COAL MINERS/OCCUPATIONAL DISEASES 
Findings of epidemiological investigations for prevention of dust 
related diseases (18 refs), 2:50857 
COAL MINERS/PNEUMOCONIOSES 
Findings of epidemiological investigations for prevention of dust 
related diseases (18 refs), 2:50857 
First round of the national study of coal workers’ pneumoconiosis: 
a profile, 2:50855 (PB-262731) 
COAL MINES/ACID MINE DRAINAGE 
Acid mine treatment with the rotating biological 
contactor, 2: (PB-264289) _ 
Resources “allocation to optimize 
report 29 Jun 72-30 Sep 73, 2:50664 
Rotating biological contactor for biochemical ew iron 
oxidation in the treatment of coal mine drainage. Master's thesis, 
2:50755 (PB-264534) 
COAL MINES/BA 
Alternatives for disposal of flue gas cleaning wastes, 2:50657 
COAL MINES/CLOSURES 
Joanne mine, remote sealing operation. Final technical report, 
2:50763 (PB-265545) 
COAL MINES/COAL GAS 
Improvements in coal mine gas detection instrumentation, 2:50720 
CONF-761087-) 
COAL MINES/CONTROL SYSTEMS 
Electronic automation accelerates in Britain, 2:50794 
COAL MINES/DEGASSING 
Control of methane emission by considering ventilation techniques 
in planning the layout of work, 2:50789 
Suppression of gas emission in case of retreating work, 2: 50788 | 
COAL MINES/DESIGN 
A master environmental control and mine system di shies 
for underground coal mining. Software, 2:50758 re 264763) 
A master environmental control and mine system design simulator 
on os und coal mining - test data file. Data file, 2:50760 
Design considerations for mining thick seams and seams lying in 
close proximity to one another, 2:50775 
Mine roof behavior using fully grouted resin roof bolts (4 refs), 
2:50728 (CONF-761087-) 
Rock mechanics elements of coal mine design, 2:50778 
COAL MINES/DIESEL ENGINES 
Low emission diesel engines for underground operation, 


= 52793 
y considerations with diesels in underground coal mines (52 
ref) 2:50710 (CONF-761087-) 
COAL MINES/DUST COLLECTO! 
efficiency dust collectors for use in coal mines, 2:50732 
ONE TUT oom tet ctl agvitiee 
just r at belt 
transfer points, 290833 (CONF-761087-) 


ry, § Paeties) control. Final 
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COAL MINES/DUSTS 
Findings of epidemiological camemigetionn for prevention of dust 
related diseases (18 refs), 2:50857 


French = 3 dust sampler, 2:50790 
COAL M ES/ELECTRICAL AL EQUIPMENT 


Digital sonpention of transients and safety testi 
electrical ae s ome oe rt for 1976, 2:50 59 (PD 264765) 
COAL MINE UIPMENT 
Electronic automation wis is in Britain, 2:50794 
COAL MINES/ENGINEERING 
Geotechnology: an inte; of wine planning, 2:50773 
COAL MINES/FEASIB STUDIES 
Main problem of exploration of coal deposits in the USSR and 
— roblems of exploration methods at the present stage, 


COAL MINES/FIRE PREVENTION 
Assessment of the air permeability of the rock between openings 
- ing of contiguous seams (3 refs), 2:50767 
COAL M NES/ FIRES 
Exciter) coal mine fires by remote sealing, 2:50721 (CONF- 
COAL MINES/HOPPERS 
Automatic remote control coupler for mine cars. Final report 14 
Jun 74-16 Apr 76, 2:50819 (PB-265558) 
COAL MINES, IRAULIC TRANSPORT 
Water as a <a and a transport medium in the mining 
industry, 2:5079: 
COAL MINES/LAND RECLAMATION 
Feasibility of returning fly ash to Western Maryland for mine 
reclamation. Final report, 2:50645 (PB-262520) 
COAL MINES. ANCE 
Maintenance management, 2:50711 (CONF-761087-) 
COAL MINES/MA' ATICAL MODELS 


Inte ny mathematical model in the Polish coal mining industry, 
a 


COAL MINES/METHANE 
Methane emission from abandoned mines and workings, 2:50787 
COAL MINES/PLANNING 
In-seam seismic exploration techniques (Use of guided waves in a 
coal seam (reflected and transmitted waves) to locate small 
faults), 2:50686 
Seismic methods for the delineation of coal deposits (Application 
to coal mining: Determination of strike and dip of seam, fault 
location, etc.), 2:50685 
Seismic surveying and mine planning: their relationships and 
a (Initial NCB experience in application to coal 


COAL cL MINES/PRODUCTIVITY 

Methods of coal — and support 1975 in the German coal 

mining industry, 2:50791 
COAL MINES/RO BURSTS 

Effects of temperature and humidity variations on the stability of 

coal mine roof rocks. Final report, 2:50745 (PB-262516) 
COAL MINES/ROCK cs 

Method for calculating the displacement surfaces of the wallrocks 
during working of a coal seam (5 refs), 2:50771 

Rock mechanics elements of coal mine design, 2:50778 

Roof fall study, Pocahontas No. 3 seam. Research and 
development contract to conduct an engineers study of coal and 
coal measure rocks. Interim re ~ 2: wo (PB-262368) 

Roof fall study, Pocahontas No. a b. Joint data 
analyses. Interim oat, 22 = 50738 (PB. (PB-26 69) 

COAL MINES/ROOF 
— ry roof bolting at the Marion Mine, 2:50729 (CONF- 
1087-) 

Mine roof behavior using fully grouted resin roof bolts (4 refs), 
2:50728 (CONF-761087-) 

Variable mechanical roof bolt tension: the causes and potential 
cures (3 refs), 2:50727 (CONF-761087-) 

COAL MINES/ROOFS 

Longwall mining roof support for double deck machines (Patent; 
14 claims), 2:50806 

Method for calculating the displacement surfaces of the wallrocks 
during working of a coal seam (5 refs), 2:50771 

en roof fall warning system. Final report, 2:50748 (PB- 
262868 

Mine roof behavior using fully grouted resin roof bolts (4 refs), 
2:50728 (CONF-761087-) 

Remote sensing as a contributor to reducing mining hazards, 
2:50725 (CONF-761087-) 

Roof fall study, te td No. 3 seam. Research and 
development contract to conduct an engineers study of coal and 
coal measure rocks. Interim re nih 2:50737 (PB-262368) 

Roof fall study, Pocahontas No. ses) dix b. Joint data 
analyses. Interim report, 2: 30738 (PB (PB- 26 

Rect aan rt experience with friction rock - 2:50726 

F761087- ) 

Us of a column-supported artificial roof for rock pees coat 

in working thick steep coal seams by inclined slices, 2:50 


COAL MINING/LAND RECLAMATION 


COAL MINES/SAFETY 
Advance calculation of methane emission from workings, 2:50786 
— MINES/SCRUBBERS 
HONE Tite?) ust collectors for use in coal mines, 2:50732 
CONF-761 
COAL MINES/SEISMIC SURVEYS 
Feasibility study of detecting voids by shear wave refraction 
methods. — . a 36 (PB-262242) 
“fea /SOLID W d Hired — of 
Experience in field an testing of coarse 
coal mine waste, 2:50638 (CONE-761 086-) 
COAL MINES/STRESS AN 
Three-dimensional finite aia ~y of a coal mine crosscut 
and entry intersection, 2:50774 
COAL MINES/STRESSES 
Design considerations for mining thick seams and seams lying in 
close proximity ne one another, 2:50775 
COAL M /SUP’ 
Ground movement tnd pressure changes associated with 
shortwall mining, 2 
Mine roof supports, 2:50785 
Three-dimensional finite element analysis of a coal mine crosscut 
and entry intersection, 2:50774 
Use of a column-supported artificial roof for rock pressure con! 
in working thick steep coal seams by inclined slices, 2:50769 
COAL M MINES/VENTILATE TION 
Assessment of the air permeability of the rock between 
during mining of contiguous seams (3 refs), 2:50767 
Effects of temperature and hi ity variations on the 
coal mine roof rocks. Final report, 2:50745 (PB-262516) 
Extensible face ventilation systems - duct and brattice. Final 
Methane 2:50761 (PB-265067) 
ane emission from U.S. coal mines in 1975, a survey. A 
lement to Information Circulars 8558 and 8659 (12 refs), 
707 (BM-IC-8733) 
Peabody's mines find better way to reduce dust, 2:50802 
we dust program (5 refs), 2:50731 (CONF- 
1087- 
Recirculation — from dust collector operation at belt 
transfer points, 2:50733 (CONF-761087-) 
Some new a — to a ventilation of the working 
face, 2:50730 (CONF-761087-) 
COAL MINES/WASTE DISPOSAL 
Alternatives for disposal of flue gas cleaning wastes, 2:50657 
COAL MINING 
See also ACID MINE DRAINAGE 
LONGWALL MINING 
SURFACE MINING 
; UNDERGROUND MINING 
Impact of overmining and ee 
underground coal reserve base. — Jul Tul 75-Sep 76, 
2: a (PB-262518) al a 
Impact of overmining and undermining on the eastern 
underground coal reserve base. User’s manual for the coal loss 
calculation model computer program. Final manual Jul 75-Sep 
76, 2:50747 (PB-262519 
Project ye Evaluation System (PIES) documentation. 
olume Coal and electric utility conventions for PIES, 
2:50852 (PB-265824) 
COAL MINING/BIBLIOGRAPHIES 
Integrated mined-area reclamation and land use planning. Volume 
4. ve. bibliography of integrated mined-area reclamation and land 
lanning, with annotations (424 citations), 2:50706 (ANL/ 
EM -1(Vo) 4) 
COAL MINING/CONVEYORS 
Mobile telescopical articulated cascade conveyor system for 
mining and automatic a conveyor 
unit therefor (Patent; 10 claims), 2: 
COAL MINING/COST 
Costs of drilling and blasting in rock and coal face workings (7 
refs), 2:50784 
COAL MINING/ECONOMIC IMPACT 
= impact of power developments on the Navajo Nation, 2:50851 
B-261746 
COAL MINING/ENVIRONMENTAL IMPACTS 
Sociocultural and institutional constraints on energy developments 
in the arid west, 2:50667 
COAL MINING/FINANCING 
Leasing: fast cash and low outlay, 2:50800 
‘Peciltating coal mining b erating the regula 
tating mi y inte, re tory processes. 
Collection of coal mi its: Pennsylvania, West Virginia, 
and Colorado, 2:50859 RC/CR-77/1) 
COAL MINING/HEALTH HAZARDS 
First round of the national study of coal workers’ pneumoconiosis: 
a profile, 2:50855 (PB-26273 if 
COAL MINING/LAND RECLAMATION 
Integrated mined-area reclamation and land use planning. Volume 
4. A bibliography of integrated mined-area reclamation and land 





COAL MINING/MINING EQUIPMENT 


use nivel » with annotations (424 citations), 2:50706 (ANL/ 
EMR 4 


-1(Vol. 
COAL MINING. 
Automatic face transfer linear cutting rotary head con 
mining machine (Patent > 2:50753 PS 263625°T/SL) 
Industrie! en — to better assess productivity, 
2:50714 (CONF-761087-) 


e108?) lormance of continuous miners, 2:50713 (CONF- 
a aes technology: what to look for in the next 24 months, 


ee contro of continuous mining machines, 2:50722 (CONF- 
“*Geoiechnology an nar p . inion 3 
an integral part of mine 
 rinsighs cf copttvativa cf coal debcche ta te USaR. ond 
roblems of exploration methods at the present stage, 


2:50 
= MINING/PRODUCTIVITY aie 
vanced tec logy gives better reliability, ormance 
— mere safety, 2: 0001 
perimental investigation 0! coal mining 
eastern United States (6 refs), 2:50764 764 UC ‘CRL-78758) 
COAL MINING/REGULATIONS 


Facilitating coal mining by integratin; regulato 

pars a aoe of coal ees Cana, West Virgin Virginia, 
C/CR-T1/ 
IENSING 


and Colorado, 2:50859 
a MINING/REM = as & 
emote as a contributor to reducing mining hazards, 
2:50725 (CONF-761087-) 
COAL MINING/ROCK cs 
Representativeness of physical and mechanical characteristics of 
rocks surrounding seams, and methods of estimating them 
(3 refs), 2:50672 
COAL MINING/ROOF BOLTS 
Australians pi k three bolters. Roof bolters designed by 
Broken Hill Pty. for continuous miners provide close-to-face 


support in difficult roof conditions, 2: 
= INING/SOCIAL IMPACT 
Tipp heiiaey of power developments on the Navajo Nation, 2:50851 


coAL MINING/SOCIO-ECONOMIC FACTORS 
Sociocultural and institutional constraints on energy developments 
in the arid west, 2:50667 
Oo MINING/SOLID WASTES 
disposal of coal refuse and ash wastes for a mine- 
wo electrical generating station facility, 2:50649 
ety aoe _ refuse as a concrete aggregate (coal-crete) (4 
COAL MINING/SPOIL BANKS 
Indicators of coal refuse embankment stability, 2:50648 
COAL MINING/TECHNOLOGY TRAN: 
Transft R and D results to the mining industry, 2:50715 
Ana 61087-) 
oe 


IG 
~— — reactor distribution system (Patent; 11 claims), 
COAL PREPARATION 
Coal preparation for conversion processes (Discussion of particle 
size required, uniformity required, moisture, ash and sulfur 
ee transportation cost saving, etc.), 2:50822 
regional atmospheric control ey for electric 
val ties (Optimized strategy for meeting SO. emission standards 
oper ay reparation, flue gas desulfurization and/or purchase of 
ioe a 2:51462 Sin 
fect o preparation on northern Appalac reserves 
(Calculation of additional reserves up to meet sulfur 
Need ft poe leaning (by oe hanges nal of 
or ¢ region, in 
soul thes can bo mais te uneet EDA'e tation cniecins eons 
by cleaning), 2:50821 
——— of ultra-fine coal slurries by selective agglomeration, 
COAL PREPARATION/COST 


~~ eg of bituminous coal (15 refs), 
50570 90 (CONF 761086. 


COAL PREPARA TION/ECONOMICS 
economic eetves of coal wes SO, 
-up processes for higher coals in the energy 
ouuint 2:50571 (CONF. NF-761086.) 
Paypal ing conrnct earch by the US Bureau of 
Mines, 2:50574 
Pre-combustion coal using chemical comminution (3 
—_ 2:50569 (CONF- 761086-) 
team coal preparation economics, 2:50814 (CONF-761086-) 
COAL PREPARATION/EFFICIENCY 
me — coal ee refs), 2:50568 (CONF-761086-) 
oo of bituminous coal (15 refs), 
:50570 (co P761086-) 
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Pre-combustion coal reese). g chemical comminution (3 
refs), 2:50569 (CONF-761 
Recent advances in coal Semaiee (18 refs), 2:50813 (CONF- 
761086-) 
COAL PREPARATION/EQUIPMENT 
Compact lamella thickeners in coal preparation plants, 2:50815 
(CONF-761086-) 
COAL PREPARATION/FEASIBILITY STUDIES 
Implementation of coal a. SO, emission control, 2:50573 
COAL PREPARATION/FLO 
Cleaning high sulfur coal (11 refs), 2:50568 (CONF-761086-) 
COAL PREPARATION/HYDROTHERMAL SYSTEMS 
a coal desulfurization with combustion results, 
2:50576 
COAL ata age te th te 
Coal preparation environmen 
Jun 74-Jun 75, 2:50818 (PB-262716) 
COAL PREPARATION/MEETINGS 
Second symposium on coal preparation, 2:50810 (CONF-761086-) 
COAL PREPARATION/MINERAL WASTES 
Technical-economic comparison of processes for treating flotation 
from mineral-coal dressing, 2:50659 
COAL P. ee ee thigh 
oe for modern washeries for the preparation of hi 
ity coking coal, 2:50824 
coALP PREPARATION/PILOT PLANTS 
Compact lamella thickeners in coal preparation plants, 2:50815 
(CONF-761086-) 
COAL hea wed pr at rane te tante PROGRAMS 
coal cleaning contract research by the U.S. Bureau of 
Mines, 2:50574 
COAL PREPARATION/SEPARATION PROCESSES 
Magnetic recovery of medium from heavy media circuits, 2:50828 
COAL PREPARATION/SLUDGES 
Utilization of wash water sludge, 2:50635 (CONF-761086-) 
“a Sie antlinden tied fe industrial 
Coal p: ion for tion for an i i 
plant © Wellm Wellman-Galusha gasifiers)), 2:50605 
Homer City coal cleaning demonstration, 2:50577 
Review of computer-oriented models of coal preparation plants 
(30 refs), 2: 50811 (CONF-761086-) 
COAL PREPARATION PLANTS/ENVIRONMENTAL 


cane tal ual. Ri fe 
preparation environmental engineering man’ eport for 
Jun 74-Jun 75, 2:50818 (PB-262716) 
Environmental analysis concerning ICP Coal Beneficiation 
for Iowa Coal oe ay 2:50661 (IS-ICP-25) 
COAL PREPARATION P. /FLOWSHEETS 
Review of computer-oriented models of coal preparation plants 
der 2:50811 (CONF- rae le 
energy environment conservation, 
2:50812 TOONF 761086) 
COAL PREPARATION we te pete ee ge WASTES 


Coal preparation environmental manual. Report for 
Jun 74-Jun 75, 2:50818 (PB 262716) 
COAL PREPARATION PLANTS/MATHEMATICAL MODELS 


Review of computer-oriented models of coal preparation plants 
(30 refs), 2:50811 (CONF-761086-) 
COAL PREPARATION PLANTS/PERFORMANCE 
Coal for merger ts for an industrial 
plant Ow Wellman-Galusha pasitions)) 2 
Warwick coal : energy and i. ll conservation, 
2:50812 (CO. -761086-) 


COAL PREPARATION PLANTS/SIMULATION 
Physical coal cleaning contract research by the U.S. Bureau of 
Mines, 2:50574 
COAL PREPARATION PLANTS/SITE SELECTION 


Coal preparation environmental manual. Report for 
Jun 74-Jun 75, 2:50818 (PB262716) 


COAL PREPARATION PLANTS/SOLID WASTES 
Kentucky coal refuse: a geochemical assessment of its potential as 
ocniaibannenndiioan cum taken from 23 of largest plants), 
2:50637 (CONF-761086-) 
Thermal disposal of fine refuse in a fluidized bed, 2:50636 (CONF- 


761086-) 
os ye te rg a et nen DISPOSAL 
refuse from Kentucky coal 


wy RET) 238 


ne Snob oes, Santee 
inasetoriainnens the eastern 
reserve base. Fi report Jul 75-Sep 76, 


coal 
me . ee a 
pact of overmining and undermining on the eastern 
underground coal reserve base. User’s manual for the coal loss 
“Sr eben Final manual Jul 75-Sep 


g manual. Report for 


calculation model 
76, 2:50747 (PB-26251 
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COAL RESERVES/COAL PREPARATION 
Effect of coal preparation on northern Appalachian reserves 
en of nape reserves upgraded to meet sulfur 


n standards by preparation methods), 2:50823 
COAL RES RESERVES/CON UTERC CALCULATIONS 


Computer evaluation and classification of coal reserves, 2:50690 
COAL RESERVES/DATA 
Coal resources, a continuing assessment, 2:50701 
COAL RESERVES/EVALUATION 
Computer evaluation and classification of coal reserves, 2:50690 
COAL RESERVES/LAND USE 
Ownership and land use constraints upon the recoverability of 
coals: a methodology and test case. Open file report, 2:50674 
(PB-262526) 
COAL TAR/GASIFICATION 
Process for producing a he — can be substituted for natural 
A: (Patent; 5 TOUTDS 
co 
See COAL Lh LIQUIDS 
AST 


See SHORES 

COASTAL REGIONS/GEOLOGY 

Coastal lagoons of Mexico their origin and classification, 2:52965 

ATERS/ECOLOGY 

Sources of new nitrogen for the South Atlantic bight, 2:52939 
COASTAL WATERS/POLLUTION 

Petroleum in the marine environment, 2:52981 (CONF-7305131-) 
COASTAL WATERS/SEDIMENTS 

Shear stress and sediment transport in unsteady turbulent flows, 


COASTAL WATERS/WATER POLLUTION 
Numerical oil trajectory forecast model used to assess the hazard 
> Long Island beaches from oil entering the New York Bight 
x from February 11-24, 1977, 2:52979 (BNL-50649) 
COAT FUEL PARTICLES/FABRICATION 
Deposition of pyrocarbon from C2H2-CsHs-Ar = mixtures: 
coating under adiabatic conditions, 2:51587 (GERHTR-172) 
Further studies of the manufacture of graphite matrix fuel bodies 
ene pressing (HTGR), 2:51555 (AED-Conf-76-275- 


COATED FUEL PARTICLES/FISSION PRODUCTS 
Investigation of the diffusional behaviour of cesium in silicon 
carbide layers by mass-spectroscopy of secondary ions, 2:51757 
(INIS-mf-3380) 
COATED FUEL PARTICLES/MATERIALS TESTING 
Towards the standardization of testing pyrocarbon coatings on 
nuclear fuel particles, 2:52562 (AED-Conf- 716-275-000) 
COATED FUEL PARTICLES/MECHANICAL PROPERTIES 
Brittle-fracture statistics for determining the strength of fuel 
particle coatings, 2:51585 (GERHTR-170) 
COATED FUEL PARTICLES/MICROSTRUCTURE 
Quantitative chemical method for the determination of the 
disordered carbon com; nel in pyrocarbon coatings of fuel 
particles, 2:52584 (AED-Conf-76-275-000) 
Texture of low-temperature isotropic pyrocarbon, 2:52533 (AED- 
Conf-76-275-000) 
COATED FUEL PARTICLES/PHYSICAL RADIATION 
EFFECTS 


— induced c in fuel compact materials for H.T.R. 
applications, 2:51554 (AED-Conf-76-275-000) 
I tion behavior of coated fuel icles. II. Irradiation in 
JMTR 71F-7A capsule, 2:51572 (JAERI-M-6717) 
Texture of low-temperature isotropic pyrocarbon, 2:52533 (AED- 
Conf-76-275-000) 
COATED FUEL PARTICLES/POROSITY 
Porosity determination on pyrocarbon by means of automatic 
ee ee. 2:51586 (GERH TR-171) 
COBALT/MA RECOVERY 
“oo of copper, cobalt, and nickel from waste mill tailings, 
2:5227 
COBALT 57/MOESSBAUER EFFECT 
Moessbauer study of electromagnetic phenomena in low 
temperature copper, 2:52513 
COBALT 59/MO AUER EFFECT 
Systematic behavior of * Ni, **Co and °’Fe hyperfine fields in 
some close-packed alloys, 2:52481 
COBALT 60/ IRPTION 
Bitumijzation of natural sorbents used for processing radioactive 
wastes, 2:51060 
COBALT 60/ENVIRONMENTAL TRANSPORT 
Radiochemical analyses of soil and vegetation samples taken from 
the Hanford environs, 1971-1976, 2:52930 (BNW -2249) 
COBALT ALLOYS 
See also HASTELLOY X 
INCONEL 617 
COBALT ALLOYS/CATALYTIC EFFECTS 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: Phase 2. Quarterly technical progress report, 


COLLAGEN/METABOLISM 


October 23, 1976-January 22, 1977 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh a :50588 (FE-1790-7) 


COBALT ALLOYS/D 
for deposition of Ni/Co- 





“ou Y MCrAIY)< a ws turbine Final 
T- r ae gas components. 
rt, 2:52473 (AD-A-38 
COBALT ALLOYS/FABRICATION 
Tungsen-nickel-cobalt alloy and method of producing 
(Patent; W-3Ni-2Co; several steps involve ae to »1500°C i in 
hydrogen atmosphere), 2:52478 
COBALT ‘ALLOYS/HYPERFINE ICTURE 
Anomally of 0.75Fe-0.25Co alloy near 500°C, 2:52484 
Hyperfine fields at Pt and Au in ferromagnetic PtsX alloys: a test 
for the proportionality between conduction electron 
polarization and poser 2:52502 
Moessbauer effect Cope compounds, 2:52519 
Systematic behavior of ™ Ni bo ped Fe hyperfine fields in 
some close-packed alloys, 2:52481 
COBALT ALLOYS (CAL PROPERTIES 
Development of directionally solidified eutectic nickel alloys for 
use in aircraft gas turbines at metal temperatures exceeding 1000 
C. Final report Jan-Oct 76 (Nickel-base alloy with varying 
substitutions), 2:52506 (AD-A-037246) 
COBALT ALLOYS/POISONING 
Alloy catalysts with monolith rts for methanation of coal- 
derived gases: Phase 2. Quarterly technical progress Be NL NLCe, 
October 23, 1976-January 22, 1977 7 FE1907) Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 1790- 
COBALT ALLOYS/SORPTIVE PRO 
Alloy catalysts with monolith supports for ie. of coal- 
derived gases: Phase 2. Quarterly technical SNE Noe, 
October 23, 1976-January 22, 1977 (7 ioe Ni; Ni-Co; Ni- 
Pt; Ni- Mo0Os; Ni-Ru; Ni-Rh), 2:50588 (FE-1790-7) 
UNDS/AFFINITY 


COBALT COMPO 
Templated syntheses of cyclic acetylacetone hosts, their affinities 
for divalent ions, and an example of a slow proton transfer from 
Enol to hydroxide ion, 2:5264 645 
COBALT COMPOUNDS/CATALYTIC EFFECTS 
Desulfurization of model coal sulfur compounds by coal mineral 
— and a cobalt molybdate catalyst. I. Thiophene (20 refs), 
2: 
COBALT COMPOUNDS/STABILITY 
Effect of temperature and light on the carbon-13 nuclear magnetic 
resonance [—, of alkylcorrinoids, selectively enriched with 
carbon-13, 
COBALT OXIDES/CATALYTIC EFFECTS 
Hydrogenation of coal (Patent; 8 claims), 2:50582 
CO-G TION/ECONOMICS 
Energy recovery from a and industrial waste, 2:51144 
COKE/ELECTRIC CONDU 
— electrical resistance of coke, semicoke, thermoanthracite, 
oA iesen powders studied by a two-probe method, 2:50631 


COKE/OXIDATION 
Spent catalyst regeneration apparatus with internal regenerated- 
catalyst recycle means (Patent), 2:50900 
COKE/PRODUCTION 
Coking coals of East Canada, 2:50703 
Conception for modern washeries for the preparation of high 
quality coking coal, 2:50824 
Process of making formcoke from non-caking or weakly caking 
coals (Patent; 4 claims), 2:50564 
COKE OVENS/AIR POLLUTION 
Characterization of pollutants ey ee. quench towers 


(Detailed samp! 
COKE OVENS/ATR LUTION ABATEMENT 
Energy and the environment: the new Miami coke plant, 2:52920 
COKE OVENS/AIR POLLUTION CONTROL 
Energy and the environment: the new Miami coke plant, 2:52920 
COKE OVENS/MATERIALS 
Method of restricting dust development when feeding coal into 
coke ovens (Patent; 12 claims), 2:50565 
COKE OVENS/MATERIALS TESTING 
Testing of magnesite for the construction of coke ovens, 2:50562 
COKE OVENS/OFF-GAS SYSTEMS 
Method and plant for the removal of coke oven emissions (Patent), 
2 


50658 
COKE OVENS/WASTES 
Treatment of effluents of coke oven plants in the Rhenish- 
Westphalian coal district, 2:50561 
COKE-O GAS 
See COAL GAS 
COLD EFFLUENTS/BIOLOGICAL EFFECTS 
a cold resistance of three Columbia River organisms, 
2:531 
COLLAGEN/METABOLISM : 
Altered collagen metabolism in radiation-induced interstitial 
pulmonary fibrosis, 2:53129 








COLLIERIES 


ILLIERIES 
See COAL MINES 
COLLISIONAL PLASMA/KINETIC EQUATIONS 
of collision in the — composed of the finite-sized 


particles of 2- 
COLLISIONAL P ASMA/MATHEMATICAL MODELS 
Collisional plasma model. A velocity orthogonal-function 
representation the distribution function of a collisional 


lasma, 
corlLISIONAL PLASMA/PLASMA DRIFT 
=" of drift motion of a collisional plasma in cross fields, 
ary PLASMA/ELECTROMAGNETIC 
tum waves in a homogeneous electron plasma, 2:53457 
COLLISIONLESS PLASMA/ION ACOUSTIC WAVES 


Measurements of the oe distribution in a plasma with ion 


acoustic instabilit 
COLLISIONLESS P: + ASMA/TRANSIT-TIME MAGNETIC 
PUMPING 


New be of <Sioen heating for toroidal ge (AED- 
involving low frequency axisymmetric pumping, 
Conf-76-506-024) 

COLORADO/ENERGY POLICY 

Building standards and ener rey conservation in public school 
buildings. An overview of three states: Colorado, Rhode Island, 
Virginia, 2:52182 (TID-27629-P3) 

COLORADO/GEOCHEMICAL SURVEYS 

Geochemical survey of stream sediments of the Piceance Creek 
Basin, Colorado, 2:52922 (COO-4017-2) 

Hydrogeoc and stream sediment reconnaissance of the 
National Uranium Resource Evaluation Pro; Progress 

rt, January-March 1977, 2:50991 (GJB -51) 
COL’ UM 


See NIOBIUM 
COMBINED-CYCLE POWER PLANTS/COAL GASIFICATION 

High mass flux coal gasifier: phase I, final report (Rocket type 

m0t) tested with lignite and 4 ee cr coal), 2:50590 (FE- 
COMBINED-CYCLE POWER PLANTS/DESIGN 

High temperature turbine technology program. Phase I. Program 
and system definition. a report: overall plant design 
description, low Btu combined cycle electric power plant, 
2:51419 (FE-2290-18) 

High temperature turbine technology program. Phase I. Program 
and system definition. Topical report: overall plant 
description = fuel combined cycle electric power plant, 

2: 31420 (FE-2290-19) 
High Temperature Turbine Technology Program. Phase I. 
rogram and system definition. Final quarterly vat 
tember 1-November 30, 1976, 2:51412 (FE-2291 
COMBINED-CYCLE POWER PLANTS/EFFICIEN' 

High temperature turbine technology program. Phase [1 I. Program 
and system definition. Topical report: overall plant desi 
description liquid fuel combined cycle electric power plant, 
2:51420 (FE-2290-19) 

High Temperature Turbine Technology Program. Phase I. 

gram and system definition. Final quarterly ey 

tember 1-November 30, 1976, 2:51412 (FE-22 

“COMBINED-CYCLE POWER PLANTS/GAS TURBINES 

Temperature Turbine Technology Program. Phase I. 

gram a —- definition. T: report: Phase III 
prelimi urbine subsystem technology readiness verification 
ee plan, 2:51421 (FE-2290-21) 
High temperature turbine technology program. Phase I. Program 
and system definition. Topical report: reference turbine 
02s) designs (primary and backup concepts), 2:51422 (FE- 

pe tb i Le ein ye 

temperature t tec gy program. Program 
and system definition. fa ange ray overall plant design 
description, low Btu com! cycle electric power plant, 
2:51419 (FE-2290-18) 

High temperature turbine technology program. Phase I. Program 
and system definition. Topical report: overall plant d 
description liquid fuel combined cycle electric power plant, 
2:51420 (FE-2290-19) 

COMBINED-CYCLE POWER PLANTS/PLANNING 

—e arrangements of nuclear reactor plants having high- 

rature, led reactors, 2:51583 
COMBI ED-CYCLE POWER PLANTS/RESEARCH 

Ww led gas turbine de elopment. ual 
ater coo tu vel it. Ann rt summary 
ona through Dec. 1975), 2:51418 (EPRI-AF-231) 


See also Pe UIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
COMBUSTION/ECONOMICS 
Energy recovery from municipal and industrial waste, 2:51144 
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COMBUSTION/HEAT RECOVERY 
Ener; Loom from municipal and industrial waste, 2:51144 
COMB 
See aa COMBUSTORS 
Bulk quenching of hydrocarbon oxidation in an expanding 
combustion inouber, 2:52309 (UCRL-79580) 
COMBUSTION PRODUCTS/CORROSIVE 
cos ¢ conversion from coal utilizing CPU-400 arse ; 
ae copert, July 1975-June 1976, 2:50832 (FE-1536-22) 
COMBUSTO. 


See also BURNERS 
COMBUSTION CHAMBERS 
IGNITION SYSTEMS 
COMBUSTORS/AIR POLLUTION CONTROL 
Effect of ceramic of JT8D combustor liner on maximum 
liner temperatures and other combustor performance 


collaiteaon oh 52429 chan 
BUSTORS/SURFACE COATING 
Effect of ceramic cae of JT8D combustor liner on maximum 


liner temperatures and other combustor performance 


ters, 2:52429 (N-77-15037) 
COMMERCIAL NUCLEAR SHIPS 


a — ships: problems and prospects, 2:51836 (GKSS- 
/E/S1 
> and future of nuclear ship propulsion, 2:51837 (GKSS-76/E/ 


2) 
a 4 for the ice to thaw, 2:51835 (GKSS-76/E/48) 
co SECTOR/ENERGY CONSERVATION 
Illinois energy conservation feasibility report: executive summary, 
2:52012 262717) 
COMMERCIAL SECTOR/ENERGY CONSUMPTION 
Fuels and 7 data: United States by states and census 
divisions, 1973. Information circular, 2:52048 (PB-262362) 
COMMERCIAL SECTOR/ENERGY DEMAND 
Regional reference energy systems, 2:52020 (EPRI-EA-462) 
co RCIAL SECTOR/POWER DEMAND 
Industrial and commercial rate structures and econometric 
estimation of the 2 ng for electricity, 2:52080 (EPRI-SR-31) 


See also TECHNOLOGY TRANSFER 
COMMERCIALIZATION/DECISION MAKING 
Survey of literature on the commercialization of high technology 
products and the role o <a in fostering such 
commercialization, 2:5: oe ID-27684) 
COMMERCIALIZATION/GOVERNMENT POLICIES 
Survey of literature on the commercialization of high technology 
products and the role o —— in fostering such 
commercialization, 2:52024 (TID-27684) 
page nectar sept FACTORS 
Quadratic eens et ysis of energy in the United States 
at oe rt, 2: 51976 (EPRI-ES-116) 
COMMODITIES/PRODUCTIO 
Toward a better understanding of energy consumption. III. 
be is, 2:52096 
COMMO 7ENERGY POLICY 
New role of in Rend survival, 2:53030 
'Y POLICY 
Handbook of enegy policy for for local at pevocemnen, 2:52040 
COMMUNITIES. DEVELOPMENT 
Energy Development Center: a am 
develo it and community growt! 
COMMU: ES/PLANNING 
— a it Center: a eo for = energy 
v community growt' 
COMMUNITIES (ECOLOGIC. AD 
See ECOSYSTEMS 


IMPOSITE MATERIALS 
See also CONCRETE-PLASTIC COMPOSITES 
COMPOSITE MATERIALS/BIBLIOGRAPHIES 
Su loys (citations from the NTIS data base). Report for 1964- 
77, 2:52471 (NTIS/PS-77/0160) 
COMPOUND-NUCLEUS yon nor the tee CODES 
JULIAN: a Monte-Carlo Hauser-Feshbach for 
evaporation from com nuclei, 2:533 ry NL-22746) 
co UNDS (ORGANI 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE/EVALUATION 
Evaluation of turbine systems for compressed air ener; io 
lants. Final rt for FY 1976, 2: $1929 (ANL/ES- 
co 1 ei R ENERGY STORAGE/FEASIB) 


Underground iouneet aes storage and compressed air energy 
vo yey markets and development 
rential, 2 — 51930 (ANL-K-77-3485-1) 
See also GAS COMPRESSORS 
MPRESSORS/DESIGN 


r plants. Methods and aspects for energy- 
751432 nal 


t for orderly energy 
, 2:51984 
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CRRSROR SCT 

Reciprocating compressor oS 1980, 2:52167 (CONF-7605139-) 
COMPRESSO S/ELECTRIC MOTORS 

Improved efficiency po for household refrigerators and 

reezers (Electric motors), 2:52165 (CONF-7605139-) 

COMPRESSORS/ENERGY CONSUMPTION 

Reciprocating compressor for 1980, 2:52167 (CONF-7605139-) 
COMPRESSORS/OPERATION 

Energy conservation through use of variable capacity 

compressors, 2:52152 (CONF-7605139-) 
COMPRESSORS/WASTE HEAT 
Heat recovery from compressor stations, 2:52247 
COMPUTER CODES 

Properties and applications of the least-recently-used stack model, 
2:53586 (SU-326-P39-25) 

Technical and economic assessment of phase change and 
thermochemical advanced thermal energy storage (T ES) 
systems. Final report. Volume II. Phase change TES sizing 
computer program, 2:51306 (EPRI-EM-256(Vol.2)) 

Technical and economic assessment of phase change and 
thermochemical advanced thermal energy storage (TES) 
systems. Final report. Volume III. Thermochemical TES sizing 
computer program, 2:51307 (EPRI-EM-256(Vol.3)) 

COMPUTER CODES/A CODES 

ARTIS - a computer programme for calculating the temperature 
and velocity distribution in rod clusters with parallel flow- 
through, 2:51711 (IKE-5-200) 

Computer simulations of planetary accretion dynamics: sensitivity 
to initial conditions (Implications and limitations of ACRETE), 
2:53230 (N-77-12988) 

JULIAN: a Monte-Carlo Hauser-Feshbach program for 
evaporation from compound nuclei (ALICE inaccuracies), 
2:53328 (BNL-22746) 

COMPUTER CODES/B CODES 

Equipment maintenance for energy conservation. Final report 

(Basic), 2:52126 (PB-264297) 
COMPUTER CODES/C CODES 

Central Computing Facility operator training system (Listings of 
CCFOTS codes for PDP-11/20), 2:53575 (LA-6803-MS) 

CIPER: a two- and three-dimensional perturbation code based on 
— theory, 2:51719 GAERI-M-6722) 


— program for determining the thermodynamic properties 
f light hydrocarbons, 2:51360 (IDO/1549-3) 
CRPBOW user’s manual (LMFBR), 2:51802 (HEDL-TME-77-7) 
CYGRO-4 fuel rod analysis computer program (LWBR/AWBA 
development program), 2:51639 (WAPD-TM-1300) 


COMPUTER CODES/D CODES 

Algorithms for sparse matrix eigenvalue problems (DBLKLN, 
block Lanczos algorithm with local reorthogonalization 
peratee 2:53585 (SU-326P30-52) 

SKA Ada manual (LMFBR), 2:51613 (HEDL-TME-76- 
COMPUTER CODES/E CODES 

ESELEM 4: a code for calculating fine neutron spectrum and 

multi-group cross sections in plate lattice, 2:51715 (JAERI-1245) 
COMPUTER CODES/F CODES 

Computer program for determining the thermodynamic properties 
of freon refrigerants, 2:51361 (IDO/1549-4) 

FLATT - a computer programme for calculating flow and 
temperature transients in nuclear fuels, 2:51712 (INIS-mf-3475) 

COMPUTER CODES/G CODES 
Application of global-local finite element method to fracture 
—" Technical report 1 (GLASS I), 2:52671 (EPRI-NP- 
2 

GAP-| - a computer program to predict pellet clad ga P 
conductance in nuslear fuels, 2:51511 (INIS-mf-3476) 

GEOCITY: a computer code for calculating costs of district 
heating using geothermal resources, 2:51373 (BNWL-2208) 

One dimensional spectrum burnup calculation code, GTB-I, for 
plutonium dioxide-uranium dioxide light water lattices, 2:51524 
(PNCT-831-75-01) 

COMPUTER CODES/H CODES 

Development study on computer program HONEYCOMB for 
analyzing detailed nuclear characteristics of fast breeder reactor 
core, 2:51616 (JAERI-M-6677) 

HEATRN-FEM: a finite-element conduction code for transient 
thermal response of the fuel rod in axisymmetric and plane 
configurations, 2:51718 (JAERI-M-6665) 

HELIOS: a com ~ one model for solar concentrators, 2:51221 
(SAND-77 

Modeling of heat Taster between an ice-water storage reservoir 
and its surroundings (HEATING4 computer code), 2:51937 
(ORNL/MIT-211) 

COMPUTER CODES/I CODES 

IMPORTANCE computer code (For computing various 
measures of probabilistic im —o of basic events and cut sets 
to a fault tree), 2:53594 (UCRL-79269) 
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COMPUTER CODES/J CODES 
JULIAN: a Monte-Carlo Hauser-Feshbach Pro for 
o_ ration from oo nuclei (ALICE inaccuracies), 
328 (BNL-22746) 
COMPUTER CODES/K CODES 
KASY synthesis programme for the approximative solution of the 
3-dimensional neutron diffusion equation. State of development, 
lanned pro, e extensions, and ey to problems 
rom the f field of reactor design, 2:51700 (AED-Conf-77-007- 


000) 

KEDAK program compendium. Part II. KEDAK basic 
management (REFORM and KEMA for maintaining KEDAK 
library, in FORTRAN), 2:53335 (EURFNR-1417) 

COMPUTER CODES/L CODES 
LASNEX: pondermotive force algorithm, 2:53588 (UCID-17517) 
COMPUTER CODES/LIBRARIES _ ness 
ivermore Time-Sharing System. Part rary Chapter 
307: Numerical Mathematics Grou; Ps Mathematical Software 
Library Catalog, 2:53583 hg (Ed.1)) 
COMPUTER CODES/M CO) 
Improvement of the MEDUSA ¢ code for one-dimensional laser 
usion analysis (MEDUSA-P) and sensitivity analysis of the 
energy gain, 2:53539 (JAERI-M-6643) 

MISER-I: a computer code for JOYO fuel management. S: 
outline and program manual, 2:51627 (PNC-N-941-76-61 

Multicomponent isotopic separation and recirculation analysis 
(MISRA), 2:52635 (ANL-76-92) 

COMPUTER CODES/NUMERICAL SOLUTION 

Modeling of heat transfer between an ice-water storage reservoir 
and its surroundings (HEATING4 computer code), 2:51937 
(ORNL/MIT-211) 

COMPUTER CODES/O CODES 

ORACL program file for acquisition, storage and analysis of data 
in radiation measurement and nondestructive measurement of 
nuclear material, vol. 2, 2:51093 (JAERI-M-6719) 

COMPUTER CODES/P CODES 

Fast breeder reactor fuel pin performance code ‘PIPER’, 2:51631 
(PNCT-841-76-16) 

Poison 1 - a peeaes for calculation of reactivity transients due 
to fission product poisoning and its application in continuous 
determination of xenon and samarium poisoning in reactor KS- 
150, 2:51593 (CS-INIS-57) 

COMPUTER CODES/R CODES 

Implementation of the transient thermal-hydraulic analysis code 
RELAP-4, 1. Conversion to the FACOM 230/75 computer 
system (BWR; PWR), 2:51875 (JAERI-M-6623) 

KEDAK program compendium. Part Il. KEDAK i 
management (REFORM and KEMA for maintaining KED 
library, in FORTRAN), 2:53335 (EURFNR-1417) 

COMPUTER CODES/S CODES 

Numerical code SPHEX for free boundary MHD equilibrium 
with legendre expansion method, 2:53409 (JAERI-M-6734) 

SASIAS - computer code manual for complex analysis of fast 
reactor initiating accidents, 2:51854 (CSINIS-21) 

Simulation code of reactor core heatup during LOCA. For BWR, 
second-version (SCORCH-B2 Code), 2:51876 (JAERI-M-6678) 

STRIKIN-II: a cylindrical wD 135.8 ry fuel rod heat transfer 
program, 2:51849 one 135-P(Suppl.5)) 

COMP’ R CODES/T CO) 

Fluid dynamics and heat anne A methods for the TRAC code 
(PWR; BWR), 2:51759 (LA-UR-77-302) 

Location errors in YS toca and distance-measuring 
hrc ONER, for CDC 6600 computer), 2:53584 (SAND- 

Numerical code for the three-dimensional parabolic wave 
equation (TAP 1 and TAP 2), 2:53577 (LA-6833-MS) 

TOPLE: a transient thermal-hydraulic computer pro; 
sodium cooled test loops, 2:51614 (HEDL-TME-77-28) 

COMPUTER CODES/W CODES 

Computer program for determining the thermodynamic properties 

of water, 2:51378 (IDO/1549-2) 
COMPUTER CODES/X CODES 

3-D diffusion pro XYZ-MUGDI with data-analyzing 

pro; XYZFF, 2:51709 (GKSS-76/E/39) 


COMP R GRAPHICS 
Computerized graphic technical a for federal mineral 
—_— 


lease management su; yop hnaale 2:53 
COMPUTER NETWO 


Proceedings of the second (Berkeley. a on distributed data 
management and computer networks, 2:53582 (LBL-6416) 
COMPUTERS 
See also CDC COMPUTERS 
CRAY COMPUTERS 
PDP COMPUTERS 
COMPUTERS/DESIGN 
RDM: a relational database machine, 2:53601 (UCRL-79160) 
Theory of relational structures and schemata for paralle 
computation, 2:53573 (LA-6734-MS) 


AK 


for 





COMPUTERS/EDUCATION 


COMPUTERS/EDUCATION 
Central as Facility operator training system, 2:53575 
PUTERS/MATHEMATICAL MODELS 
“Developing a SARA building block: the 8080, 2:53590 (UCLA- 


COMPUTERS/OPTIMIZATION 
TYNE, _ ee y balanced computer system models, 2:53569 
teen A ae pat a 
uipment for concentrating co! 
= vend tracking system and — ae Patcat) or es1289. 
Solar collector (Patent), 2:5 
Thermostatically par my _ ae eee equipment 
without solar trac’ (Patent), 2:51 


CONCENTRATING COLLECTORS/FLAT PLATE 
COLLECTORS 


Solar collector (Patent), 2:51299 
CONCENTRATING COLLECTORS/SOLAR CELLS 
Solar collector (Patent), 2:51299 
CONCRETE-PLASTIC CO /MATERIALS TESTING 


Applicability of concrete materials for use in geothermal 
environments, 2:51367 Ont 208s) 


8 See also ch pt ae pe CONCRETE _ 6 
tilization o' refuse as a concrete aggregate -crete, 
refs), 2:50650 
CONCRETES/COMPRESSION STRENGTH 
ye structural concrete aggregate from municipal waste 
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CONCRETES/PRODUCTION 

S 2:52285 
CONCRETES/SORPTIVE PROPERTIES 

HTGR Safety Evaluation Division. Quarterly Sos) July- 
coNsét pf 1976, 2:51847 (BNL-NUREG-5064 

aids to smooth operation, 2:51777 

CONSOL engineering 

Human ~ review of nuclear lant control room 


consTaUCT — Sy Ea REN -309) 


Los Alamos Sohatife Laboratory ex tal es’ 8 
2:52662 (LA-UR-77-374) ae. ee 
INTAINMENT 


(Means and methods for preventing the of fission products to 
the atm re, particularly in the case of reactor accidents.) 
See also ONTAINMENT BUILDINGS 
CONTAINMENT SYSTEMS 
CONTAINMENT/INERT ATMOSPHERE 
aa sent report’ study and of Halon 1301. Phases I 
rt Nov 74-Dec 76 (Ship propulsion reactor 
LOCA), 2: 31892 (PB-262180) 
INTAINMENT BUILDINGS 


BWR, containment and design basis accident, 2:51498 (AED- 
Conf- -76-660-042) 
CONTAINMENT BUILDINGS/DESIGN 
a and optimization of containment structure concepts, 
= of concrete containment design practice in the U.S.A., 
CONTAINMENT BUILDINGS/FABRICATION 
BBRV post-tensioning systems as applied to reactor containments 
and prestressed concrete pressure mpeg 2:51741 
CONTAINMENT BUILDINGS/SPECIFICATIONS 
Trends in the design of pressurized-water-reactor containment 
structures and s 2:51550 
opel Re pat nage aw 
eren ures on wi ta tornadoes, 2:51925 


oe 2:51525 31525 (SWEOO1S00) gpa 2 


AINMENT SYSTEMS/MECHANICAL VIBRATIONS 


aaa analysis of the NRC tal 
facility, 2:51900 (UCID-13494) ‘2: 5 Alaa 
CONTAINMENT SYSTEMS/PERFO Ape ental tg 


._ tee mc 2:51526 (UC. 
experi it quick-’ 2 ID-1 
CONTAINMENT SSRN ce cine 
experiment quick- 51326 B (UCID-19446- 
CONTAINM kook report 251526 (UCID-1 ° 
Trends in the design of ery 


structures and s' 
CONTAINMENT pater dpe ANALYSIS 
LOFT vey ta PSS experiments: of wet well vertical loads 
a HURES- 183 1083) te ony ow 5 2351349 (TREE. 


Reaetedaodanment report, April 1977 
(LMFBR), 2:51845 (A RDP-80) = 


-water-reactor containment 
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CONTAINMENT cet cts np 
Safety-oriented research —— condensation and free blowing 
. Final oe S19 2 pm sg 
TION 
““Tmpacts of of a Continental ‘Sheits activities: LaFourche Parish, 
Final repot, 2:50909 (PB-263412) 
CONTINENTAL SHELF/GEOLOGY 
Geology of the Scotian Shelf and adj it areas, 2:50866 
= ENTAL SHELF/NA GAS DEPOSITS 
ic appraisal of the petroleum potential of offshore southern 
fornia: the borderland compared to onshore coastal basins, 


CONTINENTAL SHELF/NATURAL GAS INDUSTRY 
Im; of Outer Continental Shelf development on Lafourche 
ish, 2:52052 (PB-264 992) 
CONTINENTAL SHELF/PETROLEUM DEPOSITS 
—— appraisal of the petroleum potential of offshore southern 
lancet ais + ieaaamaieaaaa 
Our leum future: ocean research, 2:50869 
co NTAL SHELF/PETROLEUM INDUSTRY 
—_ Outer Continental Shelf development on Lafourche 
2: ee (PB-264 992) 
SHELF/SEISMIC SURVEYS 
Geo of the sa em Shelf and adjacent areas, 2:50866 
co IL ELEMENTS/DEFORMATION 
CRPBOW user's manual (LMFBR), 2:51802 (HEDL-TME-77-7) 
Mechanical analysis of a boron carbide control rod for pressurized 
water reactor application, 2:51772 (PB-264150) 
CONTROL EL: NTS/FABRICATION 
Adhesive plasters (Paten ————— coatings for crucibles, 
control oh, etc.), 2:52531 
CONTROL ELEMENTS/PERFORMANCE 
Hydrid B4C absorber control rod evaluation report (PWR), 
2:51773 (WCAP-8846(Add.)) 
CONTROL ELEMENTS/PHYSICAL RADIATION EFFECTS 
CRPBOW user’s manual (LMFBR), 2:51802 (HEDL-TME-77-7) 
CONTROL ROD EFFECTIVENESS 
See CONTROL ROD WORTHS 
CONTROL ROD eye ee peat METHODS 
es for en pe itiple-rod worth by single-rod 
t, 2:51717 J, I-M-6504) 


CONT OL ROD WORTHS/PULSED NEUTRON 
TECHNIQUES 


Measurement of multiple control rods reactivity worths in semi- 
gn critical assembly, 2:51771 (GAERI- M-6549) 
CONTRO) 


See CONTROL ELEMENTS 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
CONTROL SYSTEMS/COMPARATIVE EVALUATIONS 
ee eee utilizing field modulated generator 
co OL SYSTEMS/COOLING 
Development of thermal control methods for specialized 
components and scientific instruments at very low tem; ee 
tt Final report, 31 Mar. - 30 Nov. 1976, 2:52703 (N- 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
bar inten fe hinery. Final 
iternate conveyor for mine mac report, 
2:50762 (PB-265151) 
Mobile —— a cascade me — for 
mining automatic self-tramming wheel-mounted conveyor 
unit therefor t; 10 claims), 2:30807 
COOK-1 REA R/ICE CONDENSERS 
Ice basket stress Pals) D. C. Cook Nuclear Power Plant, 
2:51906 (WCAP-888 
COOK-2 REACTOR/ICE. CONDENSERS 
Ice basket stress a D. C. Cook Nuclear Power Plant, 
LANT LOOPS 


See also IN PILE LOOPS 
REACTOR COOLING SYSTEMS 
RAULICS 


ydra for 
231614 (HEDL-TME Th28) 
TURE DISTRIB 


jUTION 
TOPLE: a transient thermal-hydraulic computer for 
sodium cooled test loops, 2: 31614 (HEDL-TME-77-28) 


See HEAT EXCHANGERS 
Cooling a lakes, and 
reservoirs: a positive factor in 
- a posi power 
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COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also COOLANT LOOPS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/COST BENEFIf ANALYSIS 
Are cooling towers a burden on the environment (Fossil-fuel 
power plants), 2:52917 (ORNL-tr-4377) 
COOLING SYSTEMS/ENVIRONMENTAL EFFECTS 
Model study of striped bass ulation dynamics, 2:53026 
COOLING SYSTEMS/HEA’ RECOVERY 
—- a system for activity cooled aircraft, 2:52232 (N- 
COOLING SYSTEMS/INTERNAL COMBUSTION ENGINES 
Thermodynamical systems by use of combustion engine, 2:52135 
COOLING TOWERS 
See also MECHANICAL DRAFT COOLING TOWERS 
NATURAL DRAFT COOLING TOWERS 
a TOWERS/DESIGN 
tower (Patent), 2:51417 
COOL! G TOWERS/ECONOMICS 
Engineering and economic evaluation of wet/dry cooling towers 
for water conservation, 2:51733 (COO-2442-1) 
COOLING TOWERS/ENVIRONMENTAL EFFECTS 
Locally heavy snow downwind from cooling towers. Technical 
memo, 2:51454 (PB-263390) 
COOLING TOWERS/POWER PLANTS 
Cooling ponds, lakes, and reservoirs: a positive factor in power 
plant siting, 2:52090 
COOLING TOWERS/SITE SELECTION 
og tevelone of physical modeling in a wind tunnel! to geothermal 
spore 2:51348 (CONF-761089-) 
WATER CHEMICAL TREATME: 


eet wa TER CHEMISTRY 
COORDINATES/MEASURING METHODS 
Location errors in angle-measuring and distance-measuring 
systems, 2:53584 (SAND-77-0364) 
PEPODS 


See also ZOOPLANKTON 
COPEPODS/RESPIRATION 
Respiratory metabolism modifications in Acartia clausi (Crustacea: 
Copepoda) ee after passage through the cooling circuit 
of a power plant, 2:53135 
COPPER/ARGON 40 REACTIONS 
Fragmentation of “Ar at 100 GeV/c, 2:53275 (LBL-5075) 
Systematics of the “Ar + Cu reaction, 2:53297 (LBL-5075) 
COPPER/BIOLOGICAL EFFECTS 
Algae in copper treated fish ponds, 2:52994 
Copper tolerance in clones of Agrostis gigantea from a mine waste 
site, 2:53154 
COPPER/CARBON 12 REACTIONS 
Fragmentation of “Ar at 100 GeV/c, 2:53275 (LBL-5075) 
COPPER/ECOLOGICAL CONCENTRATION 
Determination of the chemical forms of dissolved cadmium, lead, 
and copper in seawater, 2:53003 
Variation in Cd, Pb, and Cu contents of the lower estuary of the 
St. Lawrence River during the summer of 1972, 2:52996 
COPPER/MATERIALS RECOVERY 
Density separations of nonferrous scrap metals with magnetic 
fluids, 2:52781 
Reclaiming products from shredded junked cars by the water-only 
and heavy-medium cyclone processes, 2:52782 
er | of copper, cobalt, and nickel from waste mill tailings, 
Technical and economic analysis of processes for the recovery of 
— in the non-ferrous portion of automobile shredder refuse, 


2:5 
COPPER/NEON 20 REACTIONS 
Preliminary measurement of the light hace particles in 
coincidence with heavy-ion relaxation phenomena, 2:53295 
(LBL-5075) 
Reaction products from the interaction of 170- and 252-MeV Ne 
on Cu, 2:53296 (LBL-5075) 
COPPER/OXYGEN 16 REACTIONS 
Fragmentation of “Ar at 100 GeV/c, 2:53275 (LBL-5075) 
COPPER/PRODUCTION 
Environmental considerations of selected energy conserving 
manufacturing process options: Volume XIV. Primary copper 
industry rt. Final report, 2:52223 (PB-264280) 
COPPE CLING 
= — cycles in seagrass communities (Fe, Mn, Cu, Zn), 
352 
COPPER/SOLIDIFICATION 
Low-gravity processing of superconductin; unds. Final 
rt, 15 1975-31 Oct 1976, 2:5247 79-12183) 
COPPER/ULTRASONIC WAVES 
Moessbauer study of electromagnetic phenomena in low 
temperature copper, 2:52513 


CRATERING EXPLOSIONS/ROCK MECHANICS 


COPPER/X-RAY FLUORESCENCE ANALYSIS 
Trace element and hydrocarbon analysis of mercuric iodide by ion 
microprobe and electron induced x-ray fluorescence techniques, 
2:52587 (EGG-1183-2355) 
COPPER 63 TARGET/NEUTRON REACTIONS 
Development of spectrometer for the measurement of (n,xp), 
ree 4 and (n,xa) cross sections, distributions and 
spectra at E/sub n/ = 
2.5 MeV), 2:52813 
COPPER 65 TARGET, 
Development of spectrometer for the measurement of (n,xp) 
(n,xd), and (n,xa) cross sections, angular distributions 
spectra at E/sub n/ = 15 MeV (Cross sections significant below 
2.5 MeV), 2:52813 (UCRL-79454) 
COPPER COMPOUNDS/ AFFINITY 
Templated syntheses of cyclic acetylacetone hosts, their affinities 
for divalent ions, and an exam oe of a slow proton transfer from 
Enol to hydroxide ion, 2:5264 
COPPER ORES/MINERALIZATION 
Strata-bound ore deposits in the Eastern Alps, ch. 1. Uranium 
qo — and copper mineralisations in sandstones, 2:50998 


15 pot sections significant below 


x of oil-sediment rejection in corals, 2:53161 
CORDOVA QUAD CITIES-1 REACTOR 
See QUAD CITIES-1 REACTOR 
CORDOVA QUAD CITIES-2 REACTOR 
See QUAD CITIES-2 REACTOR 
CORE FLOODING SYSTEMS/PERFORMANCE 
Report on reflood series 1 ex; t, 2:51872 (JAERI-M-6551) 
CORE SPRAY SYSTEMS/P! IRMANCE TESTING 
General Electric Company analytical model for loss-of-coolant 
analysis in accordance with 1OCFR50 K, amendment 
No. 3: effect of steam environment on core spray 
distribution, 2:51518 (NEDO-20566-3) 
CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION PROTECTION 
Cathodic protection of pipes and offshore pipelines, 2:52522 
COSMIC GASES 
bee and space exploration (Major telescopic observations), 
2:53217 (N-77-15954) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION/DATA PROCESSING 
An extended set of cosmic ray variational coefficients for 
European cosmic ray stations, 2:53212 (AD-A-036992) 
COSMIC RADIATION/ENERGY SPECTRA 
An extended set of cosmic ray variational coefficients for 
European cosmic ray stations, 2:53212 Sper n | 
COSMIC FRADIATION/FAR INFRARED RADIA’ 
Cosmic far- a background at high galactic fatieedes, 2:53213 
(N-77-15973) 
COSMIC RADIATION/SPATIAL DISTRIBUTION 
An extended set of cosmic ray variational coefficients for 
European cosmic ray stations, 2:53212 (AD-A-036992) 
COSMIC RADIO SOURCES 
See also PULSARS 
QUASARS 
SUPERNOVA REMNANTS 
COSMIC RADIO SOURCES/STAR MODELS 
Coordinated x-ray, optical, and radio observations of YZ Canis 
Minoris, 2:53216 (N-77-15945) 
COSMIC X-RAY SOURCES/STAR MODELS 
Coordinated x-ray, optical, and radio observations of YZ Canis 
Minoris, 2:53216 (N-77-15945) 
COSMIC X-RAY SOURCES/VISIBLE RADIATION 
Tho nature of optical variability of X-ray binaries ne X-2=v1341 
Cyg and Sco x-1=v818 Sco, 2:53214 (N-77-1098 
COSMOLOGICAL MODELS 
Telescopes and space exploration, 2:53217 (N-77-15954) 
COVALENCE 
Covalency effects in magnetic interactions, 2:53338 
COVALENCY 


See COVALENCE 
COVERINGS/TESTING 
Preliminary results of accelerated exposure testing of solar cell 
system components, 2:51179 (ERDA/NASA/1022-77/14) 
COVERINGS, THERING 
Preliminary results of accelerated exposure t of solar cell 
system components, 2:51179 (ERDA/NASA/1022-77/14) 
CRAB NEBULA 
Telescopes and space exploration (Major telescopic observations), 
2:53217 (N-77-15954) 


See CRUSTACEANS 
CRATERING EXPLOSIONS/ROCK MECHANICS 
Site characterization = for nuclear-cratering design, 
2:52851 (UCRL-5225 





CRAY COMPUTERS 


CRAY COMPUTERS 
CRAY-1 at LASL: an ton (Background and current status), 
se -UR-77-1 


R 
See CLINCH RIVER BREEDER REACTOR 


See RIVERS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICAL HEAT FLUX/MATHEMATICAL MODELS 
Critical heat flux in subcooled and low <r boiling (Water 
cooled reactor core), 2:51722 (KFKI- 6-34) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS/PRODUCTION 
— of TVA’s national fertilizer introduction program, 
CRUCIBLES/SLAGS 
Fuel economized ferrite cement made from blastfurnace and 
converter slags, 2:52290 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
See also ARTEMIA 
COPEPODS 
LOBSTERS 
ZOOPLANKTON 
CRUSTACEANS/AVOIDANCE 
Avoidance res of estuarine organisms to storm water runoff 
and pulp mill effluents (Callinectes sapidus, Lagodon 
rhomboides), 2:53159 
CRUSTACEANS/BEHAVIOR 
Crustacean larval behavior as an indicator of sublethal effects of 
py juvenile hormone mimic (Rhithropanopeus harrisii), 
PCB and the activities budget of the crab hemigrapsus 
oregonensis, 2:53157 
CRUSTACEANS/QUANTITATIVE CHEMICAL ANALYSIS 
Chemical characteristics of fish caught in the northeast Pacific 
Ocean, 2:52999 
CRUSTACEANS/TEMPERATURE EFFECTS 
“— — on the rearing of Carcinus maenas in the laboratory, 
CRYOGENIC BUBBLE CHAMBERS/CALIBRATION 
Analysis of calibration scan for 1. 57 and 3.14 GeV/c a* - incident 
on TA plates (To verify that 7*~ particles do not simulate the 
e*~ particles from 7*~ + P interactions in hydrogen bubble 
chamber), 2:52815 (ORO-3065-40) 
Summary of calibration scanning on 7* - at 1.57 GeV/c (Ti ‘o ded 
that 7*~ particles do not simulate e*~ icles from 7 
——— in hydrogen bubble chamber), 2:52814 (ORO-2065- 


) 
aay ag FLUIDS/MATERIALS HANDLING 
a safety, 2:52701 (LA-UR-77-1026) 
= ENIC FLUIDS/SAFETY 
ate. safety, 2: oo (LA-UR-77-1026) 


Appl lications ston cryogenic a. Volume 8, 2:50929 
CR ENICS/RES PROGRAMS 
Observations on Seat low-temperature physics research: an 
annotated directory of low-temperature physics in British 
universities and some comments on the low tem 
on — in Europe. Technical report, 2:52696 PAD. rear 


See CRYOGENIC FLUIDS 
CRYSTAL LATTICES/MOESSBAUER EFFECT " 
Nuclear resonance absorption of gamma-radiation and coherent 
decay modes, 2:52495 
CRYSTAL LATTICES/VACANCIES 
Moessbauer effect and vacancy diffusion, 2:52485 
CURIUM 248 TARGET/OXYGEN 18 REACTIONS 
Possible mechanisms for **Fm and *°*Md production in the 
ee system 7104, 2:53323 (LBL-5075) 


See CUSPED GEOMETRIES 
CUSPED GEOMETRIES/PLASMA CO 
ket Lore 2:53363 


/P 
Plasma leaks to a blocked 
CUSPED GEOMETRIES 
Experimental investigation of the trapping and energy loss 
mechanisms of intense relativistic electron rings in hydrogen gas 
and plasma, 2:53354 (UCID-17438(Vol.1)) 
Experimental investigation of the trapping and energy loss. 
a of intense relativistic electron rings in hydrogen gas 
lasma, 2:53355 (UCID-17438(Vol.2)) 
CUTTER LOADERS/DESIGN 
Automatic face transfer linear cutting rotary head 
machine (Patent ager 2:50753 (PB -263629-T/SL) 
ee re ene cen en eens 
arm (Patent; 8 claims), 2:50805 
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CUTTER SS. MODELS 
— shearer guidance and control system development, 
16 (CONF-761087-) 


CUTTER LOADERS/MECHANICAL VIBRATIONS 
Physical characterization of the process of coal cutting by a bit 
with additional applied vibrations, 2:50768 
CUTTER LOADERS/PERFORMANCE 
Physical characterization of the process of coal cutting by a bit 
with additional applied vibrations, 2:50768 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLONE SEPARATORS/PERFORMANCE TESTING 
Particulate emissions during geothermal well drilling, 2:51352 
(CONF-761089-) 
CYCLOTRON INSTABILITY 
Alfven-ion-cyclotron instability in the central cell of TMX, 
2:53433 (UCID-17495) 
eo instability in mirror machines, 2:53432 


(U 
CYCLOTRON INSTABILITY/INSTABILITY GROWTH RATES 
Electromagnetic ion-cyclotron wave growth rates and their 
variation with velocity distribution function shape, 2:53454 
CYLINDERS/CREEP , 
ign of a uniaxial load creep testing machine, 2:52670 (COO- 
2733-10) 


D REGION/ELECTRON DENSITY 
Aeronomy report no. 73: analysis of sounding rocket data from 
Punta Chilca, Peru, 2:53233 (N-77-15566) 
— of ng = ionosphere radio wave interaction 


using 

ween es 1 October 1975-30 September 1976, 
2: 2.5323 (AD-A.03441 
AMS/ENVIRO: 


A 


‘AL EFFECTS 
Impact of cpstream sor storage and diversions on salinity balance in 
estuaries, 2:5295 
DARRIEUS ROTORS/ AERODYNAMICS 
Characteristics of the vertical axis wind machine, 2:51396 (NP- 
22101) 
ae development status of the Darrieus wind turbine, 
2:51 
Sandia Vertical-Axis Wind Turbine Pro . Technical quarterly 
report, July-September 1976, 2:51399 SAND-77-071 1)" 
DARRIEUS ROTORS/COST 
Characteristics of the vertical axis wind machine, 2:51396 (NP- 
2210 


1) 
DARRIEUS ROTORS/LIGHTNING 
Sandia Vertical-Axis Wind Turbine Pro echnical q' 
report, July-September 1976, 2:51399 SAND T7071 1)" 
DARRIEUS R RS/PERFORMANCE 
a - = aane of the vertical axis wind machine, 2:51396 (NP- 


01) 
DARRIEUS ROTORS/POWER GENERATION 
development status of the Darrieus wind turbine, 
2:51405 


— ROTORS/RESEARCH PROGRAMS 
Darrieus vertical-axis wind turbine program at Sandia 

Laboratories, 2:51403 

DATA ACQUISITION SYSTEMS/MICROPROCESSORS 
E-5 microcontroller user's manual, 2:53576 (LA-6826-M) 

— pe: a ln SY: —. 

pplication of database management to ratory automation, 
2:53595 (UCRL-79435) 
SYSTEMS 


See also HVDC SYSTEMS 
DC SYSTEMS/SUPERCONDUCTING CABLES 


electrical c of a DC superconducting cable, 
2:52830 (LA-UR-77-199) ” 
MAKING 


DECISION 
Citizen involvement ia energy decision making, 2:52034 (BNWL- 


2084-RAP-4 
M Public participation inenegy-cated decison making: w 
worksho 
_ preceedings, 251 2:51977 -736 , 
DEEP WA OIL TERMINALS, ENVIRONMENTAL 
Public participation -relat making: 
ed decision worksho 
—— 2: pedings 2.51977 (MR-136) , 
DEFORMATION/DATA ANALYSIS 
Plate-bearing and borehole-jack tests in rock: a finite element 
analysis, 2:53205 


POLICY 
Danish energy policy 1976, 2:52035 (INIS-mf-3373) 
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2:53179 (EPRI-EA-458(6-77)) 
ee) ane NUCLEIC ACID 


aa) eens ACID 
‘A 


See D 
DESALINATION REACTORS 
Nuclear energy and water desalination, 2:51689 
DESALINATION REACTORS/DESIGN 
Design of a small single-purpose nuclear desalination plant 
compatible with the local resources in the Middle t, 2:51690 
ESOXY RIBONUCLEIC ACID 


See DNA 
DETONATION WAVES 
See SHOCK WAVES 
DETONATORS/MANUFACTURING 
Development of a thick-walled, self-contained detonating train, 
2:52846 (SAND-75-0178) 
DETONATORS/PERFORMANCE TESTING 
Evaluation of C-4 EBW detonators, 2:52833 (MHSMP-76-43) 
DETONATORS/THICKNESS 
~~ a transmission system (BATS), 2:52816 (LA-UR- 


IN 
Benthic detritus in a saltmarsh tidal creek, 2:52970 
DETRITUS/RECYCLING 
— aoe cycles in seagrass communities (Fe, Mn, Cu, Zn), 
DEUTERIUM/ISOTOPE EFFECTS 

Dioxetane « rence. The effect of deuterium 
substitution on the thermal decomposition of trans-3,4-diphenyl- 
1,2-dioxetane. Technical report, 2:52648 (AD-A-034937) 

Isotope effects in electrotransport of H and D in V, Nb and Ta, 

52632 (IS-M-95) 

Purine N-oxides. LXII. 2,4-dioxopyrido[2,3-d]pyrimidine N- 

oxides, 2:52650 
DEUTERIUM/ISOTOPIC EXCHANGE 

Deuterium exchange at terminal po tety yan bonds catalyzed 
by certain transition metal complexes. A qualitative study of 
OTT ad and mechanism. Technical report, 2:52633 (AD-A- 

Sequential deuterium —ae e reactions of protonated benzenes 
— D.0O in the gas phase by ion cyclotron resonance 

troscopy, 2:52649 

DEU ERIUM/PHASE DIAGRAMS 

Three-phase region of D2-DT-T2, 2:53530 (UCRL-79036) 
DEUTERIUM. UE DISTRIBUTION 

“7 9) in neutron studies of the E. coli ribosome, 2:53058 (BNL- 
DEUTERIUM COMPOUNDS 

See also DEUTERIUM TRITIDES 

DEUTERIUM COMPOUNDS/CRYSTAL STRUCTURE 

Structure of ThsD:s from measurements at the Argonne ZING-P 

u'sed neutron source, 2:52541 

DEUTLRIUM IONS/CHANNELING 

Channeling analysis of stacking defects in epitaxial Si layers, 

2:52479 (SAND-77-0478C) 
DEUTERIUM OXIDES 

See HEAVY WATER 
DEUTERIUM TRITIDES 

Equilibrium constants for the hydrogen isotopic self-exchange 
reactions in the 4.2 to 50.0 K temperature range, 2:53529 
(UCRL-78865(Rev. 1)) 

DEUTERIUM TRITIDES/PHASE DIAGRAMS 

Three-phase region of coy DT-Ts2, 2:53530 (UCRL-79036) 

DE ‘ON REACTION: 

Giant quadrupole lll in *C, **Mg, and *’Al observed via 
deuteron inelastic scattering (Angular distribution, 70 MeV, 
resonance widths, T = 0 E2 energy-weighted sum rule), 
2:53280 (TID-27692) 

DEUTERON REACTIONS/ELASTIC SCATTERING 

Tensor analyzing power Ayy in d-‘He elastic scattering from 20 
to 45 MeV, 2:53274 (LBL-5075) 

DEUTERON REACTIONS/INCLUSIVE INTERACTIONS 

Production of light nuclei in nucleus-nucleus collisions at 1.5 and 
2.1 GeV/nucleon, 2:53276 (LBL-5075) 

DEUTERON REACTIONS/STRIPPING 
Neutron spectra from 30-MeV deuterons on a thick beryllium 
target Cross sections), 2:53278 (UCRL-79557) 
DEVELOPERS/PERFORMANCE 
Characteristics oan holograms recorded on Agfa 10E75 | and 
rocessed in D6X developer, 2:52637 (SA. = hg 
D PING CO / NUCLEAR ENERG 

Economic development and nuclear geography, 2: 52001 (CEA- 
CONF-3793) 

DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAMONDS/CRYSTAL STRUCTURE 

Lattice location of 5s-p impurities implanted in type-IV 

semiconductors, 2:52501 
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DIAMONDS/ION IMPLANTATION 
Isomer-shift systematics of °’Co implanted in group IV 
semiconductors, 2:52527 
Lattice location of 5s-p impurities implanted in type-TV 
semiconductors, 2:52501 
DIATOMS 
See also PHYTOPLANKTON 
Seasonal periodicity of diatoms, and silicon limitation in offshore 
Lake Michigan, 2:52976 
DIELECTRIC MATERIALS/PERFORMANCE 
Research needs to assess the long-term performance of electrical 
insulating materials and ae. 2:51476 (TID-27686) 
DIELECTRIC MATERIALS/PERFORMANCE 
Measurements on insulating materials at cryogenic temperatures. 
Annual report, 2:51485 (CONS/2062-1) 
DIELECTRIC MATERIALS/RESEARCH PROGRAMS 
Measurements on insulating materials at cryogenic temperatures. 
Annual report, 2:51485 (CONS/2062-1) 
Research needs to assess the long-term performance of electrical 
insulating materials and systems, 2:51476 A hh ay 
DIELECTRIC MATERIALS/THERMAL TESTIN 
= index - how better to compare ction materials, 
35275 
DIELECTRIC TRACK DETECTORS/DATA ANALYSIS 
Analysis of Skylab follow-on orbital neutron environmental data. 
Final report, 2:52812 (N-77-12368) 
DIELECTRIC TRACK DETECTORS/PERFORMANCE 
Uranium exploration using the track-etch method, 2:50994 
IELECTRICS 


See DIELECTRIC MATERIALS 
DIESEL ENGINES/CONSTRUCTION 
Diesel engines with characteristics similar to those of Otto 
engines. Economical, light and powerful - old prejudices are 
removed, 2:52312 
DIESEL ENGINES/EXHAUST GASES 
Gas emissions and fuel economy of the light duty diesel truck, 
2:52313 
i a diesel engines for underground operation, 
52 
Safety considerations with diesels in underground coal mines (52 
refs), 2:50710 (CONF-761087-) 
Two-stroke cycle diesel engine fuel economy improvement and 
emission reduction, 2:52314 
DIESEL ENGINES/EXHAUST RECIRCULATION SYSTEMS 
—" gas recirculation system for a diesel engine (Patent), 
DIESEL ENGINES/FUEL ECONOMY 
Gas =— and fuel economy of the light duty diesel truck, 
2:5231 
Two-stroke cycle diesel engine fuel economy improvement and 
emission reduction, 2:52314 
DIESEL ENGINES/NOISE POLLUTION CONTROL 
Overview of diesel engine noise (3 refs), 2:50723 (CONF-761087-) 
DIESEL ENGINES/OPERATION 
Safety considerations with diesels in underground coal mines (52 
refs), 2:50710 (CONF-761087-) 
DIESEL ENGINES/PERFORMANCE 
HUD utilities demonstration series. Volume eleven. Performance 
of the engine-generators used in the Jersey City total energy 
lant. Final rt, 2:52178 (PB-264427) 
DIESEL ENGI /PERFORMANCE 
Stationary diesel engine-generator set acceptance 
procedures, methods, and instructions. Special roo 2:51425 
{AD- -A-037545) 
DIESEL ENGINES/PISTONS 
Waste oil burn-off in‘Goast Guard power plants- diesel piston ring 
wear study by radioactive tracer techniques. Interim report Jun 
75-Mar 76, 2:51109 (AD-A-036905) 
DIESEL ENGINES/SAFETY 
Safety considerations with diesels in underground coal mines (52 
refs), 2:50710 (CONF-761087-) 
DIESEL ENGINES/SUPERCHARGERS 
.- -y and method for starting a supercharger (Patent), 


Future prospects of two-stage supercharging for two- and four- 
stroke large diesel etn ee Pt. 2. two-stage supercharging, 
M.A.N.-su Lah 2:52412 

DIESEL ENG NES/ 

Quick run diesel engine for ee ae cars, 2: _ 
DIESEL ENGINES/TEMPERA 

Diesel engine control means —_ 2:52419 
DIESEL ENGINES/VENTILATIO) 

Safety considerations with diesels in ohtbiletien coal mines (52 
refs), 2:50710 (CONF-761087-) 

IFFERENTIAL EQUATIONS 


See also FOKKER-PLANCK EQUATION 
NAVIER-STOKES EQUATION 





DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 


ag i maga a each. orgs 
Operator splitting on the STAR without transposing, 
(UCID-17515) 

DIFFUSER AUGMENTED TURBINES/AERODYNAMICS 
Diffuser augmentation of wind turbines, 2:51401 
Investigation of diffuser-augmented wind turbines. Part I. 

Executive summary, 2:51393 (COO/2616-2(Pt.1)) 
Investigation of diffuser-au ted wind turbines. Part II. 
Technical rt, 2:51394 (COO a 2)) 

DIFFUSER AUGMENTED ba nar NES/COST 

Investigation of diffuser-au:; ted wind turbines. Part I. 
Executive summary, 2:51393 (COO/2616-2(Pt.1)) 

DIFFUSER AUGMENTED TURBINES/DESIGN 

Investigation of diffuser-au, ted wind turbines. Part II. 
Technical rt, 2:51394 (COO/2616-2(Pt.2)) 

DIFFUSER AUGMENTED TURBINES/ECONOMICS 

Investigation of diffuser-au ted wind turbines. Part II. 
Technical report, 2:51394 (COO/2616-2(Pt.2)) 
ag AUGMENTED TURBINES/PERFORMANCE 


i ain of wind turbines, 2:51401 
DIGESTIVE SYSTEM DISEASES 
See also LIVER CIRRHOSIS 
DIGESTIVE SYSTEM DISEASES/DIAGNOSIS 
ag ag CLXII: liver scanning in polycystic liver 


disease, 2: 
DIGITAL FILTERS/STABILITY 
Stability test for 2-D recursive di, i filters using the complex 
cepstrum, 2:53591 (UCRL-787 
DIGITAL SYSTEMS/MATHEMATICAL M ODELS 
Multi-level modeling in SARA, 2:53589 (UCLA-34P214-39) 
DIGITIZERS/D ESIGN 
Optical eee receiver for the NASA laser ran Poy 
II: high precision time interval digitizer, 2:52821 hws 


EN 
See XYLENES 
See ACETONE 


HENYLKETONE 

See BENZOPHENONE 

LOCOCCUS PNEUMONIAE 

See PREUMOCOCCUS 
ISASTERS 


See ACCIDENTS 
DISTILLATION EQUIPMENT/DESIGN 
Multicomponent isotopic separation and recirculation analysis, 
2:52635 (ANL-76-92) 
DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
DISTRICT HEATING/DEMONSTRATION PROGRAMS 
Primary energy saving district heating supply for urban 
agglomerations: the district heating line RUHR, 2:52146 
DISTRICT HEATING/ECONOMI 
Prospects for the utilization of waste heat in large scale district 
heating systems, 2:51447 (BNL-22559) 
—s eee - roy ner SUP! 
ly of district heat from public and private sources, 2:52131 
ICT HEATI NG/FEASIBILITY STUDIES 
"eae for the viilivation of waste heat in large scale district 
heating systems, 2:51447 (BNL-22559) 
DISTRICT HEATING/FORECASTING 
ee systems of the 21st Century, 2:52072 (CONF- 
DISTRICT HEATING/HEAT DISTRIBUTION SYSTEMS 
Air conditioning and os ames by district-heat from thermal 
power plants. II. Special connection problems of ventilation, air 
conditioning, and refrigeration ae y onto district-heat 
networks, 2:52143 
~ES2130 in the laying and operation of district heating lines, 


st y of district heat from a and private sources, 2:52131 
ICT HEATING/HEA SEER 


ee with thermal energy storage equipment (Patent), 


DISTRICT HEATING/MEETINGS 


Urban district heating using nuclear heat. Panel proceedings 
series, 2:51688 ( UB-461) 
DISTRICT HEATING/PIPES 
Pipelines for steam and water circuits, 2:51433 
DISTRICT HEATING/THERMAL ENERGY STORAGE 


ee with thermal energy storage equipment (Patent), 


DISTRICT HEATING/THERMAL POWER PLANTS 
Heating station with district heating system (Patent), 2:52140 
D IRS/SPECIFICATIONS 
“a nt - fusion device and its fabrication method (Patent), 
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DNA 
(Deoxyribonucleic acid.) 
DNA/BINDING ENERGY 
~—_ of non-histone chromatin proteins with — for DNA. 
ress report, July 1975-March 1977, 2:53044 (SRO-644-14) 
DNA/BI ICAL REACTION KINETICS 
Study of non-histone chromatin proteins with — for DNA. 
Progress report, July 1975-March 1977, 2:53044 (SRO-644-14) 
Study of non-histone chromatin —— with affinity for DNA. 
Summary report, March 1973-March 1977, 2:53045 (SRO-644- 


15) 
DNA/BIOLOGICAL RADIATION EFFECTS a 
Effect of ultraviolet light and x-rays on DNA synthesis in 
a CHO _ pee: 8 Le ta sin 
Effects of radiations on DNA and repair o or. gress 
report, May 1, 1974-June 30, 1977 (Gamma and radiation, 
Escherichia coli, lambda phage), 2:53113 (COO-3571-18) 
Effects of small doses of i ionizing radiation. Fundamental 
— characteristics (Neutrons, x and gamma radiation), 


Repair and cell cycle response in cells exposed to environmental 
Soharde Progress rt, February 1, 1976-May 31, 1977 
con coli, Bacillus subtilis, x radiation), 2:53107 (ORO- 
4568- 

DNA/BIOLOGICAL REPAIR 

Effects of radiations on DNA and repair of the ey pie 
report, May 1, 1974-June 30, 1977 (Gamma and 
Escherichia coli, lambda phage), 2:53113 (COO-3571- ition, 

Recombination in Saccharomyces cerevisiae: a DNA 
mutation associated with elevated mitotic gene conversion (X 
and UV radiation), 2:53114 

DNA/BIOSYNTHESIS 

Effect of ultraviolet light and x-rays on DNA synthesis in 
permeabilized CHO cells, 2:53108 (ORO-4568-9) 

Repair and cell cycle response in cells exposed to environmental 
biohazards. Progress report, February 1, 1976-May 31, 1977 
cn coli, Bacillus subtilis, x radiation), 2:53107 (ORO- 
4568- 

DNA/DIMERIZATION 
SS sensitization of DNA (Effects of acetone, acetophenone, 
benzophenone on thymine dimer sensitization), 2:53147 
(CONF? 10453- ad 
DNA/METABO) 

Differences in the a of bromodeoxyuridine by human 

lymphoblastoid cell lines, 2:53082 
DN. UTAGENESIS 


Repair and cell cycle response in cells exposed to environmental 
biohazards. ~~ go sport, February 1, 1976-May 31, 1977 
(Escherichia coli, Bacillus subtilis, x radiation), 2: 33107 (ORO- 


Multiple forms of Drosophila embryo DNA polymerase: evidence 
for proteolytic conversion, 2:53092 
BREAKS 


Effects of radiations on DNA and repair of the e. Progress 
report, May 1, 1974-June 30, 1977 (Gamma and radiation, 
Escherichia coli, lambda phage), 2:53113 (COO-3571-18) 

Repair and dose-response at low doses (Effects of low-dose 
irradiation in Am 753119 (ORAU/IEA(O)-77-11) 

Some aspects of the mechanism of bacteriophage function. Final 
py report (Mechanisms of inactivation of bacteriophages 

y ionizi aoe radiation), 2:53112 (COO-3233-6) 


“aa of DNA uptake nts enetic transformation. Final 
rt, Poy ae. 1, bn ye! 31 316 2:53074 (TID-27637) 
DNA LICATI BIOLOGY 


What are sister + we exchanges (Applications of SCE test in 


investigations of properties of carcinogens and mutagens), 
= 153078 (CONF-F T0851: 2) 


AL 
See INFORMATION RETRIEVAL 
REACTOR 


See COOK-2 REACTOR 
DOUBLET-2 DEVICE/RESEARCH PROGRAMS 
— TIA measurements, heating systems, and data 
), 2:53474 (GA-A-14178) 
DOUBL -3 DEVICE/DESIGN 
Fusion reactor studies: Doublet III d 2:53472 (EPRI-115-2) 
DOUBLET-3 DEVICE/MAGNET cores 
i (Physics and engineering design), 2:53505 (GA-A- 
DOUBLET-3 DEVICE/MAGNETIC FIELD 
CONFIGURATIONS 
OMI) (Physics and engineering design), 2:53505 (GA-A- 
DOUNREAY PROTOTYPE FAST REACTOR 
See PFR REACTOR 
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DRIFT INSTABILITY/NONLINEAR PROBLEMS 
a structure and limit cycle of nonlinear unstabl 
ale drift mode, 2:53430 (IPPJ-250) 


“ia ae WELL DRILLING 
DRILLING/COST 

Costs of drilling and blasting in rock and coal face workings (7 
refs), 2:50784 

RILLING EQUIPMENT 

Coal exploration, 2:50678 

Coal exploration techniques and tools to meet the demands of the 
coal industry, 2:50691 

Development and adaptation of drilling equipment to coal 
—— iting sees for underground exploration and in- 


seam d 
DRILLING | EQUIPMENT/PERFORMANCE TESTIN TESTING 
= 4 a for the electro-hydraulic drilling of blast holes, 


DRILLING FLUIDS/PERFORMANCE 
Evaluation of commercially available geothermal drilling fluids, 
2:51365 (SAND-77-7001) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER/CHEMICAL ANALYSIS 
Naturally occurring nitrostable compounds. I. Secondary amines 
in foodstuffs, 2:52642 
DROSOPHILA/METABOLISM 
Multiple forms of Drosophila embryo DNA polymerase: evidence 
an proteolytic conversion, 2:53092 


See also ANTINEOPLASTIC DRUGS 
RADIOSENSITIZERS 
DRUGS/ABSORPTION 
Effect of oxygen toxicity and nitric acid-induced lung damage on 
drug absorption from the rat lung, 2:53171 
DRUGS/BIOLOGICAL EFFECTS 
Crustacean larval behavior as an indicator of sublethal effects of 
— t juvenile hormone mimic (Rhithropanopeus harrisii), 
Effects of anti-inflammatory agents on skin tumor initiation and 
aryl hydrocarbon hydroxylase, 2:53097 
DRYERS 


See also CLOTHES DRYERS 
SOLAR DRYERS 
DRYERS/ENERGY CONSUMPTION 
Energy-oriented study of industrial dryers for gases and liquids, 
2:52227 (TREE-1129) 
DRYERS/ENERGY DEMAND 
Energy-oriented study of industrial dryers for gases and liquids, 
2:52227 (TREE-1129) 
DUAL-PURPOSE POWER PLANTS/DESIGN 
Weather-power station. Solar energy, wind energy, water energy 
(Patent), 2:51213 
DUAL-PURPOSE POWER PLANTS/ECONOMICS 
Gas-turbine total energy system for a cement plant, 2:52229 
Prospects for the utilization of waste heat in large scale district 
heating systems, 2:51447 (BNL-22559) 
DUAL-PURPOSE POWER PLANTS/FEASIBILITY STUDIES 
Prospects for the utilization of waste heat in large scale district 
heating systems, 2:51447 (BNL-22559) 
DUAL-PURPOSE POWER PLANTS/FLUIDIZED-BED 
COMBUSTORS 
Atmospheric fluidized bed combustor technolocy test nie 
pro , 2:52209 (CONF-770447-1) 
DUAL-PURPOSE POWER PLANTS/PERFORMANCE 
Gas-turbine total energy system for a cement plant, 2:52229 
DUCKS/SURVIV AL TIME 
Survival of wood duck and mallard broods in north-central 
Minnesota, 2:53034 
DUST pte pear he age 
— approach to air —— for coal handling systems, 
50660 (¢ ONF-761086-) 
DUST COL COLLECTORS/EFFICIENCY 
Effect of gas velocity F areoneg and particle size distribution profiles 
on the collection efficiency of an electrostatic precipitator, 
2:50655 
Hie efficiency dust collectors for use in coal mines, 2: 50732 
CONF-761087-) 
Practical approach to air sagagg for coal handling systems, 
2:50660 NF-761 
DUST COLLECT ORS/ PERFORMANCE TESTING 
Recirculation resulting from dust collector operation at belt 
transfer —_, 2:50733 (CONF-761087-) 
DUSTS/CONTRO 
Extensible face a systems - duct and brattice. Final 
report, 2:50761 (PB-265067) 


French cpm 3 dust sampler, 2:50790 
High efficiency dust collectors for use in coal mines, 2:50732 
CONF-761087-) 
Peabody's mines find better way to reduce dust, 2:50802 
see ~ y's respirable dust program (5 refs), 2:50731 (CONF- 
1087-) 
Recirculation resulting from dust collector operation at belt 
transfer points, 2:50733 (CONF-761087-) 
DUSTS/MONITORING 
Respirable dust survey of an ey und oil shale mine and 
associated milling facility, 2:50980 (PB-264225) 
DUSTS/SAMPLIN 
French 3 oo 2:50790 
DUSTS ‘AB 
be ae dust by gas saturated with water vapor (4 refs), 
2:5085: 
DYE LASERS/FREQUENCY CONTROL 
Stabilized-wavelength laser (Patent), 2:51106 (UCRL-Trans- 
249 


11 
DYE LASERS/PUMPING 
High power uv laser pumped dye laser tests. Final report, 28 June 
1976-31 January 1977, 2:52729 ee nd 
DYSPROSIUM 161/ELECTRO 
Hydrogen in metals: applications of the Moessbauer effect a 
hydride electronic structures from °’Fe, '°Sn, Eu, Ru, 
Ir, 195 Pt, 197 Ay, 181T a, 161Dy, 185Gd, and 237Np Moessbauer 
effect. 142 refs), 2:52503 
DYSPROSIUM 161/MOESSBAUER EFFECT 
Hydrogen in metals: applications of the M — 
ag electronic structures from 57Fe, ™°Sn, sien * 
Ir, 195 pt, 197 Au, 181Ta, 161Dy, 155Gd, and 237Np Moessbauer 
effect. 142 refs), 252503 


EARTH ATMOSPHERE 
See also MAGNETOSPHERE 
SURFACE AIR 
EARTH ATMOSPHERE/ABSORPTION SPECTRA 
Nitrogen dioxide absorption coefficients at Oe oo 
Environmental research pa; 2:53234 A A-0 soos) 
EARTH ATMOSPHERE/. POLLUTI 
Air pollution tracer studies in the lower ee ¢ 
bi NTIS BS 7/01 with crc Report for 1964-Feb 77, 2:52875 


What if win te a A the earth, 2:52867 (AED-Conf-77-002- 
3 


003) 
EARTH ATMOSPHERE/AMBIENT TEMPERATURE 
Environmental impact of Mr! use, 2:51991 
EARTH CRUST/ELECTRIC CONDUCTIVITY 
Electrical conductivity in the crust of the western United States 
inferred from controlled source electromagnetic deep sounding 
data, 2:51321 
EARTHQUAKES/FORECASTING 
Investigation of the scale invariant properties of failure (Seismicity 
anomalies precursors of rock failures on laboratory scale, in 
rock bursts, and earthquakes), 2:53191 
EARTHQUAKES/PRECURSOR 
Investigation of the scale invariant properties of failure (Seismicity 
anomalies precursors of rock failures on laboratory scale, in 
rock bursts, and earth: mye tet 2: i 
EARTHQUAKES/SEISMIC D 
Investigation of the scale cae taavenibaas of failure (Seismicity 
anomalies precursors of rock failures on laboratory scale, in 
rock es and earthquakes), 2:53191 


See ANNELIDS 
EBR-2 REACTOR/FUEL ELEMENT FAILURE 
In-reactor cladding breach of EBR-II driver-fuel elements, 
2:51800 (CONF-770641-4) 
EBR-2 REACTOR/REACTOR COOLING SYSTEMS 
EBR-II hydrogen meter leak detector Re PF i)” interaction: 
evaluation and flow test, 2:51601 hy 
EBR-2 REACTOR/REACTOR O 
Reactor Sr pes program aa ll April 1977, 
2:51845 (ANL-RDP-60) 


(Emergency core cooling system.) 
See also CORE FLOODING SYSTEMS 
CORE SPRAY SYSTEMS : 
Westinghouse ECCS: three-loop plant (17 x 17) sensitivity studies, 
2:51902 (WCAP-8853-A) 
Westinghouse ECCS: four-loop plant (15 x 15) sensitivity studies 
with u head fluid temperature at T/sub hot/, 2:51904 
(WCAP-8855-A) 





ECCS/DECISION MAKING 


ECCS/DECISION MAKING 
Public participation in rr, sey decision making: workshop 
ae 51977 ¢ -7367) 
yFLUI FLOW 
Exxon Nuclear Com: on be M-Based Generic PWR ECCS 
— Model Update ENC-WREM-II, 2:51909 (XN-76- 
ECCSHYAT TRANSFER 
Exxon Nuclear em td REM-Based Generic PWR ECCS 
Evaluation Model Update ENC-WREM-II, 2:51909 (XN-76- 


27(A 
ECCS/MATHEMATICAL —e. 
Exxon Nuclear Com; ae WREM.-Based Generic PWR ECCS 
ma Model Update ENC-WREM.-II, 2:51909 (XN-76- 
ECCS/PERFORMANCE 
STRIKIN-II: a cylindrical geometry fuel rod heat transfer 
we 2:51849 (CENPD-135-P(Suppl.5)) 
Westinghouse ECCS: four-loop plant (17 x 17) sensitivity studies 
with — head fluid temperature at T/sub hot/, 2:51905 
Weatingt ECCS: | 1 i udies (14 x 14) 
inabome two-loop plant sensitivity studies (14 x 14), 
2:51903 Raat pe 
ECCS, IRMANCE TESTING 
Quarterly technical progress — on water reactor safety 
pro msored by the Nuclear hy eens! Commission's 
ivision of Reactor Safety Research, October-December 1976, 
2:51898 (TREE-NUREG-1070) 
Survey of the low pressure emergency cooling tests conducted by 
the KWU in Erlangen and first test results with BWR- 


act 2:51916 (INEL-TR-12) 


Prediction of the reliability of the core auxiliary —— system 
for a High-Temperature Gas-Cooled Reactor (HTGR), 2:51890 
(PB-261954) 

ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
_- f 
ratic pro ing analysis of energy in the United States 
economy. Final report, 2:51976 (EPRI-ES-116) 


See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 

ECOSYSTEMS/RADIONUCLIDE MIGRATION 

— to —— — from buried solid waste, 2:51089 
EFD) -50 REACTOR/FUEL RODS 

— tions into the technical and economic advantages and 

apy of the ‘poison core’ fuel rod conc ci a 
—_ of a reference core based on the EF DRS 

fe ses Rtaned ye me. 
AL) 


See CHE. CHEMICAL E FPL UENTS 
EFR REACTOR 
See JOYO REACTOR 
EGGS/ELECTRON MICROSCOPY 
Structure and formation <a membranes in Aedes aegypti. (L.) 


andi :Culicidae), 2 


aes and caiaies of egg membranes in Aedes aegypti. (L.) 
ee aeten, 2: 53066 
R SYSTEMS 


See EXHAUST RECIRCULATION SYSTEMS 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/POWER TRANSMISSION LINES 
— factors of power transmission lines during corona, 
1475 (PB-265 ged 
EHV AC SYSTEMS/RELA 
Performance of high speed ¢ a4 with particular 
reference to travelling-wave effects, 2:51482 
EIKONAL APPROXIMATION/PARTICLE RAPIDITY 
a - energy hadron d based on a Stochastic-field multi- 
eikonal theory, 2:53271 (ANL-HEP-PR-77-33) 
EIKONAL APPROXIMATION/REGGE POLES 
High energy hadron d based on a Stochastic-field multi- 
eikonal theory, 2:53271 (ANL-HEP-PR-77-33) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELA = oa THEORY 
EINSTEIN-DE SITTER M 
See COSMOLOGICAL | MODELS 
253 TARGET/BORON 10 REACTIONS 
— mechanisms for **Fm and **Md pra in the 
und system 7104, 2:53323 (LBL-5075) 
EINSTE NIUM 253 TARGET/BORON 11 REACTIONS 
Possible mechanisms for **Fm and ***Md eins in the 
com: system 7**104, 2:53323 (LBL-5075) 
APPLIANCES 


Cc 
See also AIR CONDITIONERS 
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CLOTHES DRYERS 
CLOTHES WASHERS 
FREEZERS 
REFRIGERATORS 
STOVES 


WATER HEATERS 
ag en = APPLIANCES/ENERGY CONSERVATION 
label: a means of energy conservation, 2:52013 
ELEC C APPLIANCES. WER D) ee 
Computerized ee system for alleviating electric utility 


CBA 


(Devices for production and/or storage a electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 

See also LEAD-ACID BATTERIES 
METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 
ELECTRIC BATTERIES/ANODES _ 
Zinc electrodes for secondary batteries (Patent; Cd additive 
improves Zn adherence), 2:51964 
ELE C BATTERIES/BATTERY CHARGING ee 
Battery charge condition monitoring: techniques and applications, 
2:52388 (CONF-740215-P2) 
ELECTRIC BATTERIES/CLOSURES 
Equipment for the catalytic recombination of hydrogen and 


7 roduced in accumulators (Patent), 2:51959 
ELE CBA BATT ERIES/COMPARATIVE EVALUATIONS 
New batteries and their im 7 on electric vehicles, 2:51965 

(ERDA/NASA/1011-7 
ELECTRIC BATTERIES/ DESIGN 
Ba construction (Patent), 2:51951 
ELE C BATTERIES/ELECTRIC CONTROLLERS 
Control system for ry hybrid system (Patent), 2:52401 
ELECTRIC BATTERIES/ELECTROLYTES 
Migrational aeaen! in high-current density molten salt 
electrochemical devices, 2:52116 (CONF-770531-6) 
ELECTRIC BATTERIES/MONITORING 
— a monitor (Patent application), 2:51953 (AD-D- 


3476) 
ELECTRIC BATTERIES/PERFORMANCE 
Perfomance analysis of a solar-electrical system with a load and 
storage batteries, 2:51196 
ELECTRIC BATTERIES/PRODUCTION 
Ba construction (Patent), 2:51951 
ELE IC BATTERIES/REVIEWS 
Development of electrochemical power sources for electric 
vehicles, 2:52341 (CONF-740215-P1) 
ELECTRIC BATTERIES/TECHNOLOGY ASSESSMENT 
Battery manufacture’s point of view, 2:52324 (CONF-740215-P1) 
ELECTRIC CABLES 
See also OIL-FILLED CABLES 
yaa parte tT ae CABLES 
ELECTRIC CABLES/ECONOMICS 
Energy conservation with sodium cables, 2:52210 ‘eee 
ELE 'C CABLES/ENERGY CONSERVATIO 
Energy conservation with sodium cables, 2:52210 (NP-22213) 
ELE iC CABLES/MATERIALS RECOVERY 
Metal recovery of cable wastes and lead-acid battery scrap. 
as of cable wastes and lead-acid battery scrap into 
their material components, 2:52298 
ELECTRIC CABLES/MATERIALS TESTING 
Radiation resistance of insulating polymer materials, 2:52574 


muatatee cueetal 
iC CONTACTS/DESIGN 
— ae for high-voltage power circuit breakers (Patent), 
ELECTRIC FIELDS/BIOLOGICAL EFFECTS 
Effects of electric fields on large animals. Second interim report, 
2:53179 19 EPRI-EA-438(6-77) 


(Rotting generators only; excludes DIRECT ENERGY 


See also TURBOGENERATORS 
WATER CURRENT POWER GENERATORS 
Wind-electric ee utilizing field modulated generator 


ECTRIC GE 
EL (C GENERATORS/ENVIRONMENTAL 
Model study of stri; Sete Bp my ulation d ics, 2:53026 
TOR 


ELECTRIC GENE 


ors, 2:51429 
ELECTRIC GE 


TORS/PERFORMANCE 
generators used in the Jersey City total energy 


Final report, 2321 52178 af a 


Salsiaediatcones nnadaren acceptance testing 
ee Special report, 2:51425 
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ELECTRIC MOTORS/CONTROL SYSTEMS 
ot el controller for stepping motors, 2:53546 (LA-UR- 
ELECTRIC MOTORS/DESIGN 
Electromechanic drive system (Patent), 2:52665 
ELECTRIC MOTORS/EFFICIENCY 
Improved efficiency com pa for household refrigerators and 
oer 2: Ra 4 (CONF-7605139-) 


~~ a HYDROELECTRIC POWER 
ELECTRIC POWER/CONSUMPTION RATES 
— energy a in California: data collection and 
2:52084 (TID-27607) 
ELECT! IC POWER/COST 
Industrial and commercial rate structures and econometri 
estimation of the demand for electricity, 2:52080 CEPR SR-31) 
ELECTRIC POWER/DATA COMPILA’ TON 
Electrical energy consumption in California: Sie collection and 
analysis, 2:52084 (T 1D-37607) 
Ener, rey in focus. Basic data (Detailed tabulated data through 
), 2:51970 
oun, of the Florida electric utility industry, 1960-1975, 2:52085 
ELECTRIC POWER/DEMAND FACTORS 
Conservation plan a Soouteliia = energy conservation in 
California, 2:52017 
Technical documentation of staff procedures for estimating peak 
demand, 2:52086 
ELECTRIC POWER/ECONOMETRI 
Planning models in electricity economy, 2:51449 
ELECTRIC POWER/ECONOMICS 
Urgent problems in the regional and supraregional power supply 
to North Germany, 2:51450 
ELECTRIC POWER/ENERGY POLICY 
Urgent problems in the aa and supraregional power supply 
to North Germany, 2:51450 
ELECTRIC POWER/ENERGY STORAGE 
Synchronous inversion: concept and a) cain. 2:51471 
ELECTRIC POWER/LOAD MANAG 
Proceedings on ase ad 232078 for th time-of-day and 
seasonal electric utility loads, 2:52073 (EPRI-SR-31) 
ELECTRIC POWER/MAN 
Structural reform in the ouieat eo industry. Final report, 
2:52083 (PB-264589) 
ELECTRIC POWER/MEASURING INSTRUMENTS 
=" of the kilowatt-hour. Final report, 2:51411 (EPRI-106(4- 
ELECTRIC POWER/MEASURING METHODS 
Transfer of the kilowatt-hour. Final report, 2:51411 (EPRI-106(4- 


75)) 
ELECTRIC POWER/OFF-PEAK ENERGY STORAGE 
Utilization of iO power to produce industrial hydrogen. 
Final report, 2:52071 (EPRI-320-1) 
ELECTRIC POWER/REGULATIONS 
Structural reform in the electric power industry. Final report, 
2:52083 (PB-264589) 
LECTRIC RAILWAYS 
See also ELECTRIC-POWERED VEHICLES 
RAPID TRANSIT SYSTEMS 
TRAINS 
Tridim Aerotrain: an economical alternative to urban 
transportation, 2:52344 (CONF-740215-P1) 
ELECTRIC RAILWAYS/PLANNING 
TRANSURBAN in Toronto: the first new technology transit 
system in America, 2:52347 (CONF-740215-P1) 
ELECTRIC RAILWAYS/POWER SYSTEMS 
Electrification of the Black Mesa and Lake Powell Railroad, 
2:52376 (CONF-740215-P2) 
a power in electrical locomotives, 2:52375 (CONF-740215- 
Survey of the power supply of electrified railroads in France, 
2:52377 (CONF-740215-P2) 
ELECTRIC RAILWAYS/P?ROPULSION 
Electric propulsion technology for tracked levitated vehicles, 
2:52346 (CONF-740215-P1 
ELECTRIC RAILWAYS/RESEARCH PROGRAMS 
Electrical oa for tracked levitated vehicles, 2:52345 (CONF- 
beg 


LECTRI 
See PUBLIC UTILITIES 
ELECTRICAL EQUIPMENT 
See also CIRCUIT BREAKERS 
ELECTRIC CONTACTS 
RELAYS 
TRANSFORMERS 
~— pone supply device in an atomic power plant (Patent), 
ELECTRICAL EQUIPMENT/INSPECTION 
Digital computation of transients and safety testing of mine 
electrical power systems. Report for 1976, 2:50759 (PB-264765) 


ELECTRIC-POWERED VEHICLES/ENVIRONMENTAL 


ELECTRICAL Lag ie mt aero ong HARDENING 
EMP protection a a 52819 (UCRL-79037) 
ELE ICAL EQUIPMENT 
‘What ifs’ for nuclear plants, 2:51926 
Fast reactor safety tec December 
1976 (LMFBR) 2:51 2: oe GEDL-T MET630) 
ELECTRICAL INSULA 
~ aaa the ee 2:51476 n performance of 
insulating ma’ an 
ELECTRICAL INSULATI PROGRAMS 
Research needs to assess the long: romp of electrical 
insulating materials and items 2:51476 (TID-27 
ELECTRICAL INSULATORS/PHYSICAL RADIATIO 


Radiation resistance of insulating polymer materials, 2:52574 
(JAERI-M-6751) 

ELECTRIC-POWERED VEHICLES 

See also ELECTRIC RAILWAYS 

Major factors encourage the use of electric vehicles, 2:52349 
(CONF-740215-P1) 

ELECTRIC-POWERED VEHICLES/BATTERY CHARGING 
Battery charge condition monitoring: techniques and applications, 

2:52388 (CONF-740215-P2) 

ELECTRIC-POWERED VEHICLES/COMPARATIVE 
EVALUATIONS 
Comparison between a pick-up van with internal com 

engine and an electric pick-up van, 2:52353 (CONF. 140215-P1) 

ELE IC-POWERED VEHICLES/CONTROL SYSTEMS 
Changing pattern of electronic control systems for electric 

vehicles, 2:52356 (CONF-740215-P1) 

ELECTRIC-POWERED VEHICLES/DEMONSTRATION 
PROGRAMS 
MetroCab: an electric cab system for Lower and Mid-Manhattan, 

2:52381 (CONF-740215-P2) 

ELECTRIC-POWERED VEHICLES/DESIGN 

Experiments on a trial series of electrical vehicles, 2:52368 
CONF-740215-P2) 

M.A.N.: electro bus planning and first tests (Maschinenfabrik 
Augsburg-Nurnberg (M.A.N.)), 2:52379 (CONF-740215-P2) 

Outline project of a hybrid bus, 2:52403 (CONF-740215-P2) 

Present status of development of Nissan electric vehicles, 2:52359 
(CONF-740215-P2) 

Urban public transport in France by autonomous electric-powered 
bus: report and actual ~— over a two-year period and a 
distance of 15,000 miles, 2:52380 (CONF-740215-P2) 

ELECTRIC-POWERED VEHICLES/ECONOMICS 
Economics: key word in electric lift truck development, 2:52337 

(CONF-740215-P1) 

Economics of electric vehicles in a fuel short nation, 2:52352 
(CONF-740215-P1) 

ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 
Battery manufacture’s point of view, 2:52324 (CONF-740215-P1) 
Control system for battery hybrid system (Patent), 2:52401 
Development of electrochemical power sources for electric 

vehicles, 2:52341 (CONF-740215-P1) . 

Electrical propulsion systems for road vehicles state of the art and 
present-day problems, 2:52367 (CONF-740215-P2) 

New batteries and their im _ on electric vehicles, 2:51965 
(ERDA/NASA/1011-77/3) 

Theoretical approach to ae battery vehicle performance, 
2:52333 (CONF.740215-P1) 

ELECTRIC-POWERED VEHICLES/ELECTRIC 
CONTROLLERS 
Control system for battery hybrid system (Patent), 2:52401 
Experience with electric drives for vehicles, 2:52358 (CONF- 

740215-P1) 

Usage of highpower transistors for application in electric urban 
vehicles’ controllers, 2:52355 (CONF-740215-P1) 

Vehicle control system for urban electrics, 2:52386 (CONF- 
740215-P2) 

ELECTRIC-POWERED VEHICLES/ELECTRIC MOTORS 
Research on an A.C. drive for an electric city car, 2:52357 

(CONF-740215-P1) 

Vehicle control system for urban electrics, 2:52386 (CONF- 
740215-P2) 

ELECTRIC-POWERED VEHICLES/ENERGY 
CONSUMPTION 
Comparison between the primary energy consumption of electric 

and gasoline powered vehicles, 2:52398 

ELECTRIC-POWERED VEHICLES/ENVIRONMENTAL 


Long-term energy alternatives for automotive propulsion: 
synthetic fuel versus battery/electric system. Final report, 
2:52194 (PB-262513) 

ELECTRIC-POWERED VEHICLES/ENVIRONMENTAL 

IMPACTS 

Contribution of electric vehicles to the pe of the 
environment, 2:52330 (CONF-740215-P1) 





ELECTRIC-POWERED VEHICLES/FEASIBILITY 


ELECTRIC-POWERED VEHICLES/FEASIBILITY STUDIES 

Feasibility study of electric buses for public transit in Honolulu, 
Hawaii, 2:52378 (CONF-740215-P2 

Investigation of the feasibility of a dual mode electric 
transportation system, 2:52394 (LBL-6301) 

System analysis for electric road traffic, 2:52395 

ELECTRIC-POWERED VEHICLES/FLYWHEEL ENERGY 

STORAGE 

Flywheel ener, energy P propulsion and the electric vehicle, 2:52374 
(CONF- 7 P2) 

Hybrid drive with flywheel component for economic and dynamic 
operation, 2:52402 (CONF-740215-P2) 

ELE IC-POWERED VEHICLES/FUEL CONSUMPTION 

Long term energy alternatives for automotive propulsion: 
synthetic fuel versus ba! /electric system. Executive 
summary, 2:52193 (PB-262512) 

Long-term energy alternatives for automotive propulsion: 
synthetic fuel versus battery/electric system. Final report, 
2:52194 (PB-262513) 

ELECTRIC-POWERED VEHICLES/GOVERNMENT 

POLICIES 


General French oe bebe for D development of electric vehicles, 
2:52363 (CON 
General French policy acon the development of electric 
vehicles, 2: 52364 (CONF-740215-P2) 
ELECTRIC-POWERED VEHICLES/HYBRID SYSTEMS 
Hybrid drive with flywheel com it for economic and dynamic 
tion, 2:52402 (CONF-740215-P2) 
Outline project of a hybrid bus, 2:52403 (CONF-740215-P2) 
— C-POWERED VEHICLES/HYDROGEN FUEL 


Feasibility of an orcas oes vehicle powered by fuel 
cells, 2:52372 (CONF-740215-P2) 
ELECTRIC-POWERED VEHICLES/INFORMATION 
SYSTEMS 


Creating a multilingual dictionary, in four languages, in 
connection with the “thesaurus” relating to electric vehicles and 
its concordance with the universal decimal classification, 
2:52327 (CONF-740215-P1) 

ELECTRIC-POWERED VEHICLES/INSURANCE 

Electric vehicle in Belgium: attitude of insurance companies; how 

public authorities tax it, 2:52326 (CONF-740215-P1) 
ELECTRIC-POWERED VEHICLES/LEAD-ACID BATTERIES 

New lead-acid batteries for electric vehicles and approach to their 
evaluation method, 2:52342 (CONF-740215-P1) 

Simulation of lead-acid cells, 2:52371 (CONF-740215-P2) 

ELECTRIC-POWERED VEHICLES/LITHIUM-SULFUR 

BATTERIES 

Effects of metal additives on the performance characteristics of 
lithium-aluminum alloy electrodes, 2:51954 (CONF-770531-4) 

Electrochemistry of lithium/metal sulfide and calcium/metal 
—_ >" using molten salt electrolytes, 2:51952 (CONF- 

Method of preparing an electrochemical cell in uncharged state 
(Patent; cathode of Li sulfide, transition metal, and electrolytic 
salt), 2:51950 

Method of preparing a negative electrode including lithium alloy 
for use within a secondary electrochemical cell (Patent; Li-Al/ 
KCI-LiCl/FeS), 2:51961 

Uncharged positive electrode composition (Patent), 2:51962 

ELECTRIC-POWERED VEHICLES/MAINTENANCE 
ome -_ — of electric vehicles, 2:52340 (CONF- 
ELECTRIC-POWERED VEHICLES/MANUFACTURING 

EFP’s current € (Electric Fuel Propulsion (EFP) 
Corporation), 2:52362 (CONF-740215-P2) - 

Electric vehicles: point of view of an automobile manufacturer, 
2:52365 (CONF-740215-P2) 

es work vehicle purchase program, 2:52350 (CONF-740215- 

How to convert petrol-cars into electric cars, 2:52335 (CONF- 
740215-P1) 

ELECTRIC-POWERED VEHICLES/MARKET 

Description of a potential-market study and of advantages for the 
collectivity of a private car adapted to urban traffic (VPU), 
2:52336 (CONF-740215-P1) 

oe vehicle: a marketing man’s forecast, 2:52338 (CONF- 

Industrial i a status report on electrics in Europe, 2:52339 
(CONF-740215-P1) 

Integrating production electric vehicles into user fleets, 2:52354 
(CONF-740215-P1) 

Just how big is the consumer market for electric vehicles, 2:52390 
(CONF-740215-P2) 

wodhar for distribution of modern electric vehicles, 2:52391 

F-740215-P2) 

What does the consumer want in an electric car, 2:52392 (CONF- 

740215-P2) 
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ELECTRIC-POWERED VEHICLES/MATERIALS 
Technical and economic aspects concerning the application of the 
self-supporting plastic sandwich construction to electric 
transport vahiion 2:52351 (CONF-740215-P1) 
ELECTRIC-POWERED VEHICLES/MATHEMATICAL 
MODELS 
Efficiency versus operating range in electric vehicles, 2:52334 
(CONF-740215-P1) 
Theoretical a — roach to electric battery vehicle performance, 
2:52333 (CO -740215-P1) 
ELECTRIC-POWERED VEHICLES/MECHANICAL 
TRANSMISSIONS 
Range and performance breakthrough: continuously variable 
transmission with high speed shunt motor, 2:52384 (CONF- 
740215-P2) 
Simple electric drives with secondary gear drives, 2:52399 
Who needs electronics. Torque converters can do the job, 2:52385 
(CONF-740215-P2) 
ELECTRIC-POWERED VEHICLES/MEETINGS 
Opening comments: third international electric vehicle 
symposium, 2:52322 (CONF-740215-P1) 
Proceedings of the third international electric vehicle symposium 
(Forty-two , 2:52321 (CONF-740215-P1) 
Proceedings of the third international electric vehicle symposium 
(Thirty-seven papers), 2:52370 (CONF-740215-P2) 
ELECTRIC-POWERED VEHICLES/METAL-NONMETAL 
BATTERIES 
Calcium/iron sulfide secondary cells, 2:51955 (CONF-770531-5) 
Electrochemistry of lithium/metal sulfide and calcium/metal 
sulfide cells using molten salt electrolytes, 2:51952 (CONF- 
770531-1) 
— carbonaceous electrode structure and method for 
secondary electrochemical cell (Patent), 2:51963 
ELECTRIC-POWERED VEHICLES/NICKEL-ZINC 
BATTERIES 
Zinc electrodes for secondary batteries (Patent; Cd additive 
improves Zn adherence), 2:51964 
ELECTRIC-POWERED VEHICLES/PERFORMANCE 
TESTING 


EFP’s current program (Electric Fuel Propulsion (EFP) 
Corporation), 2:52362 (CONF-740215-P2) 

Electric driven threewheeler for merchandise transportation inside 
the urban areas, 2:52383 (CONF-740215-P2) 

Experience gained in large-scale tests with an electrobus, 2:52400 

Ex ts on a trial series of electrical vehicles, 2:52368 

CONF-740215-P2) 

M.A.N..: electro bus planning and first tests (Maschinenfabrik 
Augsburg-Nurnberg (M.A.N.)), 2:52379 (CONF-740215-P2) 

Mechanical and electrical specification, performance and tes 
of a small battery-electric car, 2:52369 (CONF-740215-P2) 

Practical —— in Belgium of a bucket lift truck on heavy 
electrical chassis, 2:52366 (CONF-740215-P2) 

Preliminary results of trials of electrically driven commercial 
vehicles, 2:52397 

U.S. Postal Service: Research and Engineering Department 
electric vehicle development and testing program, 2:52348 
(CONF-740215-P1) 

Urban public transport in France by autonomous electric-powered 
bus: report and actual — over a two-year period and a 
distance of 15,000 miles, 2:52380 eae 

ELECTRIC-POWERED VEHICLES/POWER 

Supply of propulsion energy to electrically ete vehicles and 
its incorporation in the load curves of public utilities, 2:52329 
(CONF-740215-P1) 

ELECTRIC-POWERED VEHICLES/POWER SUPPLIES 

Investigation of the feasibility of a dual mode electric 

transportation system, 2:52394 (LBL-6301) 
ELECTRIC-POWERED VEHICLES/PRODUCTION 
Electric vehicles: sooner not later, 2:52360 (CONF-740215-P2) 
ELECTRIC-POWERED VEHICLES/RESEARCH PROGRAMS 

Deve’ t of electric vehicles in Japan, 2:52393 (CONF- 
740215-P2) 

Electric vehicles: point of view of an automobile manufacturer, 
2:52365 (CONF-740215-P2) 

Electric work vehicle purchase program, 2:52350 (CONF-740215- 


Pi) 
ou gene & for the development of electric vehicles, 
a 52363 (CON ieee -P2) n 
General Frenc! rege Y ¢ development of electric 
vehicles, 2: 52364 (CONF.740215- P2) 
Present status of development of Nissan electric vehicles, 2:52359 
(CONF-740215-P2) 
Research for an electric city car, 2:52331 (CONF-740215-P1) 
ELECTRIC-POWERED VEHICLES/SAFETY STANDARDS 
Electric vehicles: sooner not later, 2:52360 (CONF-740215-P2) 


R of electric vehicle development, 2:52332 
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ELECTRIC-POWERED VEHICLES/SEMICONDUCTOR 
DEVICES 


Semiconductor applications and limitations for electric vehicles, 
2:52387 (CONF-740215-P2) 
ELECTRIC-POWERED VEHICLES/SILVER-ZINC 
BATTERIES 
Zinc electrodes for secondary batteries (Patent; Cd addi’ ive 
improves Zn adherence), 2:51964 
ELECTRIC-POWERED VEHICLES/SOCIO-ECONOMIC 
FACTORS 
Individual and urban transportation, 2:52325 (CONF-740215-P1) 
ELECTRIC-POWERED VEHICLES/SPECIFICATIONS 
Electric driven threewheeler for merchandise transportation inside 
the urban areas, 2:52383 (CONF-740215-P2) 
Mechanical and electrical specification, performance and testi 
of a small battery-electric car, 2:52369 (CONF-740215-P2) 
ELECTRIC-POWERED VEHICLES/TAXES 
Electric vehicle in Belgium: attitude of insurance companies; how 
public authorities tax it, 2:52326 (CONF-740215-P1) 
ELECTRIC-POWERED VEHICLES/TECHNOLOGY 
ASSESSMENT 
Electric driven motor-bicycle: ideal means for individual shifting 
inside urban areas and plants, 2:52382 (CONF-740215-P2) 
Electric vehicle systems study, 2:52361 (CONF-740215-P2) 
Electric vehicle propulsion systems in terms of energy economy 
and ecology, 2:52328 (CONF-740215-P1) 
Electrical propulsion systems for road vehicles state of the art and 
present-day problems, 2:52367 (CONF-740215-P2) 
Future won't wait, 2:52323 (CONF-740215-P1) 
Impact of electric cars for the Los Angeles Intrastate air quality 
control region, 2:52389 (CONF-740215-P2) 
ELECTRIC-POWERED VEHICLES/USES 
Electric driven motor-bicycle: ideal means for individual shifting 
inside urban areas and plants, 2:52382 (CONF-740215-P2) 
ELECTRIC-POWERED VEHICLES/ZINC-AIR BATTERIES 
Zinc-air batteries in vehicular applications, 2:52373 (CONF- 
740215-P2) 
Zinc electrodes for secondary batteries (Patent; Cd additive 
improves Zn adherence), 2:51964 
ELECTRIC-POWERED VEHICLES/ZINC-CHLORINE 
BATTERIES 


Performance of zinc chloride batteries, 2:52343 (CONF-740215- 
Pl) 


Zinc electrodes for secondary batteries (Patent; Cd additive 
improves Zn adherence), 2:51964 
OCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
ELECTROCHEMICAL CELLS/ELECTROLYTES 
Migrational polarization in high-current density molten salt 
electrochemical devices, 2:52116 (CONF-770531-6) 
ELECTROCHEMISTRY/MEETINGS 
Electrochemical Society Spring meeting. Extended abstracts 
(Electrochemical Society Spring Meeting, Philadelphia, Pa., 
May 8-13, 1977), 2:52652 
LECTROLYTES/ELECTRON TRANSFER 
A study of the entropic and electrolyte effects in electron transfer 
reactions. Technical report, 2:52651 (AD-A-035103) 
ELECTROMAGNETIC FIELDS. 
See also ELECTROMAGNETIC PULSES 
ELECTROMAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Biological effects of electromagnetic waves. Selected papers of the 
USNC/URSI annual meeting, Boulder, Colorado, October 20- 
23, 1975. Volume I, 2:53181 (FDA-77-8010(Vol.1)) 
Biological effects of electromagnetic waves. Selected papers of the 
USNC/URSI annual meeting, Boulder, Colorado, October 20- 
23, 1975. Volume II, 2:53182 (FDA-77-8011(Vol.2)) 
ELECTROMAGNETIC INTERACTIONS/UNIFIED GAUGE 
MODELS 
High energy hadron dynamics based on a Stochastic-field multi- 
eikonal theory, 2:53271 — 
ELECTROMAGNETIC PULSES 
EMP protection ane interchange, 2:52819 (UCRL-79037) 
ELECTROMAGNETIC PULSES/SIMULATION 
Broadband electromagnetic environments simulator (EMES), 
2:52824 (SAND-77-0039c 
ELECTROMAGNETIC RADIATION 
See also GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
SYNCHROTRON RADIATION 
VISIBLE RADIATION 
X RADIATION 
ELECTROMAGNETIC RADIATION/COUPLING 
Nonlinear interaction between three ordinary electromagnetic 
modes, 2:53466 


ELECTROSTATIC PRECIPITATORS/DESIGN 


ELECTROMAGNETIC RADIATION/RADIOSENSITIVITY 
EFFECTS 


Interdependence of thermal and electromagnetic effects in the 
— mse of Bacillus subtilis spores to microwave exposure, 
353115 
ELECTRON BEAMS/FOCUSING 
Transfer and focusing of high-current relativistic electron beams 
onto a target, 2:53554 
ELECTRON GAS/PLASMA WAVES 
— — of an electron gas in a quantizing magnetic field, 
=, 
ELECTRON GUNS/DESIGN 
Plural beam electron pooeant it), 2:51108 
ELECTRON MICR' ON SOURCES 
bi; me and using "field emission sources, 2:52820 (BNL- 
ELECTRON REACTIONS 
More Monte Carlo simulations of e* - showers and simulations of 
a e-exchange showers in the TA plates, 2:53258 (ORO- 


ELECTRON REACTIONS/CASCADE SHOWERS 
Tables extracted from Messel and Crawford for electrons 
on | radiation length Pb o— 2:53256 (ORO-3065-40) 
ELECTRON SOURCES/G: DISCHARGES 
Glow discharge lamps as electron sources for electron impact 
excitation, 2:53241 
ELECTRON SOURCES/MAINTENANCE 
mo. and using field emission sources, 2:52820 (BNL- 
ELECTRON SOURCES/OPERATION 
— = and using field emission sources, 2:52820 (BNL- 
ELECTRON SOURCES/PERFORMANCE 
Glow discharge lamps as electron sources for electron impact 
excitation, 2:53241 
ELECTRON TUBES/RADIATION HARDENING 
The coplanar electron tube. Memorandum file report, 2:52817 
(AD-A-037138) 
ELECTRON-ATOM COLLISIONS/IONIZATION 
Angular distribution of mee electrons due to 3rd-shell ionization 
of krypton, 2:53246 (N-77-15810) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also POWER SUPPLIES 
ELECTRONIC EQUIPMENT/RADIATION HARDENING 
EMP protection technology interc' —— 52819 (UCRL-79037) 
ELECTRONIC EQUIPMENT 
"What ifs’ for nuclear plants, 2:51926 
ELECTRONIC EQUIPMENT/RESEARCH wpe oe 9 
Report of the pay on energy-related atomic and 
molecular science. rt for Feb-Oct 75, 2: 33243 ( (PB-264052) 
ELECTRONS/ABSO. ON 
Estimates for the probability of survival of electrons in passing 
through a radiator, 2:53332 a 
ELECTRONS/ENERGY 
Estimates for the probabilit y itty of crt of electrons in passing 
through a radiator, 2:53332 (ORO-3065-40) 
ELECTRONS/PARTICLE | PRODUCTION 
Proposal to study direct e* production in 7* p interactions at 18 
GeV/c, 2:53251 (ORO-3065-40) 
ELECTROSTATI s — partner tec 3 ne 
~— neutral particle energy yser apparatus its 
application to tokamak plasmas, 2:53372 Sr eee 
ELE OSTATIC ANALYZERS/SECONDARY EMISSION 
Secondary electron suppression in charge collectors and 
ee 2:53377 (NRL-MR-3494) 
LECTROSTATIC LENSES/DESIGN 
Electrostatic lens to focus an ion beam to uniform density (Patent), 


ELECTROST ‘ATIC PRECIPITATORS/COMPARATIVE 
EVALUATIONS 
Cupola emission control with the energy saving centripetal vortex 
wet scrubber: a pilot investigation, 2:52785 
ELECTROSTATIC PRECIPITATORS/COST 
Development program for an ionizer-precipitator fine particle dust 
collection system as applied to coal-fired utility steam 
generators. Volume I. Final report, 2:51455 (EPRI-FP- 
291(Vol.1)(10-76)) 
ELECTROSTATIC PRECIPITATORS/DESIGN 
Effect of gas velocity profiles and particle size distribution profiles 
—— _—— efficiency of an electrostatic precipitator, 


Energy saving emission control device for hydrocarbons (Two- 
— a type for collection of submission liquid droplets), 


Trends in the application and design of electrostatic precipitators, 
2:50653 





ELECTROSTATIC PRECIPITATORS/EFFICIENCY 


ELECTROSTATIC PRECIPITATORS/EFFICIENCY 
== = the application and design of electrostatic precipitators, 
ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
Development ey for an ionizer-precipitator fine particle dust 
collection system — = mtg we peng ty steam 
ume I 


— inal report, 2:51455 (EPRI-FP- 
91(Vol.1)(10-76)) 


Development program for an ionizer-precipitator _— ~ dust 
collection system as —=— to coal-fired utilit 
saee. Volume II. Final report, 2:51456 PRLEP- 
91(Vol.2)) 


renee 2:51457 (LBL-5987) 
ELECTROSTATIC PRE PRECIPITATORS/PERFORMANCE 


Effect of fe gas velocity pro! 
on the collection 


files and particle size distribution profiles 
y of an electrostatic precipitator, 


2:50655 
ELECTROSTATIC PRECIPITATORS/TECHNOLOGY 
ASSESSMENT 


———— state of technology and development trends, 


See also METALS 
NONMETALS 
ELEMENTS/MASS 
Isotopic composition of the elements and their variation in nature; 
a preliminary oan 2:53299 (BNL-NCS-50605) 
EMBRYOS/MET. 
Multiple forms of Drosophila em! —- DNA polymerase: evidence 
for weee ic conversion, 2:5 


See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 


See ELECTROMAGNETIC PULSES 
GLANDS 


See also THYROID 
ENDOCRINE GLANDS/PHYSIOLOGY 
Endocrine mechanisms in estuarine animals: invertebrates and 
fishes, 2:53088 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
Energy and resource planning: report abstracts (44 abstracts of 


by Livermore Lab. el, Nov. '73--Jan. '77), 
2:51966 (LLL-MISC-2675(Rev. 1)) 
ENERGY/EDUCATION 
of energy education, 2:51971 
ENERGY. iGS 


National energy forum four: energy and the public; information 
and concerns, 2:51968 
ENERGY/PUBLIC OPINION 
—- energy forum four: energy and the public; information 
and concerns, 2:51968 
ENERGY/TECHNOLOGY TRANSFER 
Some approaches to transferring Federal technology to state and 
local governments: the Lawrence Livermore Lemay 
ex 2:51967 (UCRL-79558) 
ENERGY ACCOUNTING/CONSTRUCTION 
Toward a better understanding of energy consumption. III. 
bam | — is (Construction of walls), 2:52096 


See ENERGY PARKS 
ENERGY CONSERVATION 
Annual report, 1975/1976 (Of U.S. Federal Energy 
eee Oe 2:52039 (PB-264740) 
Choosing an elect: Ps od future for the Pacific Northwest: an 
alternative ee Fi a. 2:52082 (PB-264048) 
Energy conservation (South Africa), 2:52016 
a label: a means of heard en, 2:52013 
inois conservation feasibility rt: executive summary, 
2:52012 (PB-262717) ee 
National energy plan, 2:52036 (NP-21948) 
~ Yd from municipal solid waste, 2:52098 (ORAU/IEA(M)- 
a —_ County general plan: Energy Element; sixth draft, 
World energy outlook: a reassessment of iong-term energy 
developments and related policies, 2:52029 
— pment jc angen 2 SYSTEMS 
or energy control system ysis. Final report, 2:52121 
(AD-A-037550) 
ENERGY CONSERVATION/COST BENEFIT ANALYSIS 
Cost per-barrel approach to the evaluation of energy conservation 
options, 2:51983 
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ENERGY CONSERVATION/ECONOMIC IMPACT 
Final ney md conservation station. The New En 
Commission, contract number 10530670, 2:52014 
ENERGY CONSERVATION/EDUCATION 
ee of energy education, 2:51971 
ENERGY CONSERVATION/EFFICIENCY 
— a Power _— s role in achieving national 
7 a lence, 2:5208 
ENERG CO) BERV ATION/ ENERGY EFFICIENCY 
Advanced energy conservation technology program, 2:52008 
(CONF-7603 106-) 
ENERGY CONSERVATION/FINANCIAL INCENTIVES 
Energy conservation policy problems, 2:52015 
ENERGY CONSERVATION/GO POLICIES 
Energy conservation policy problems, 2:52015 
pees Carter's energy = aeeuare (Analysis by 
mal Budget Office), 2:52! 
ENERG CONSERVATION/IMPLEMENTATION 
Advanced hte technology program, 2:52008 
(CONF-7603 106-) 
Conservation plan ~ a opportunities for energy conservation in 
California, 2:52017 
Transportation —7 mes OY and conservation policy 
options in the Northeast, 2:52091 (BNL-50554) 
ENE! GY CONSERVATION/INDUSTRIAL PLANTS 
Energy-oriented study of industrial dryers for gases and liquids, 
2:52227 (TREE-1129) 
ENERGY CONSERVATION/INDUSTRY 
— listing of industrial processes by total energy consumption 
tential for savin yt ore 2:52009 (CONS/5015-1) 
ENERG CONSERVATION 
E-CON manual: energy conservation program, 2:52205 (NP- 


22002) 
ENERGY CONSERVATION/MEETINGS 
Energy and the environment, 2:51990 
Modeling and analysis of industrial energy e. Workshop 
summary ory June 21-23, 1976, 2:52204 -7329) 
a workshop on energy conservation in industrial 
electroc’ processes, 2:52208 (ANL/OEPM-77-1) 
Proceedings of the technical opportunities for energy conservation 
in appliances, 2:52150 (CONF-7605139-) 
— of the proceedings of the — = Research and 
velopment Administration workshop on ee 
motivation and behavior regarding energy conserv: 
identification of R and D opportunities, 2:52007 (CONF.761215- 


Topical ways of improving energy gene 
ENERGY CONSERVATION/P 
— of near-term fossil technologies to the yee ply/ 
7) profiles of the U.S. states and regions, 2:519 2 (FE. 
—- yaa and utilization, 2:52042 
ENERGY CONSERVATION/PUBLIC OPINION 
— of the proceedings of the Energy Research and 
velo t Administration workshop on ne 
motivation and behavior regarding energy conservat 
identification of R and D opportunities, 2:52007 (CONF- 761215- 


) 
ENERGY CONSERVATION/RECOMMENDATIONS 
New York State energy conservation overview and summary of 
energy conservation studies of State Office Building Campus in 
Albany, New York, 2:52179 
ENERGY *SONSERV A TION/TRANSPORTATION SECTOR 
Transportation programming, economic analysis, and evaluation 
of energy constraints, 2: 52092 (PB-262878) 
be rtation energy conservation data book: edition 1.5, 2:52010 
INS/7405-1) 
ENERGY CONSUMPTION , r 
incentives: ysis of transportation and energy impacts, 
2:52011 (PB-263 969) 
Fuels and 7 data: United States by states and census 
divisions, 1973. Information circular, 2:52048 (PB-262362) 
ENERGY CONSUMPTION/ENERGY ACCOUNTING 
Toward a better understanding of rome Age consumption. III. 
on A ey ), 2:52096 
ENERGY CONSUMPTION/ENERGY MODELS 
Modeling and analysis of industrial ener, 
summary rt, June 21-23, 1976, 2: 08 CETR 133) 
ENERGY CONSUMPTION/MEETINGS 
Modeling and analysis of industrial —a 
summary rt, June 21-23, 1976, 2:5 06 GITR-1329) 
ENERGY CONSUMPTION/SOCIO-ECONOMIC FACTORS 
Mid-Hudson ener e survey. Final rt, 2:51981 
ENERGY CO) ON/AIR POLLUTIO 
Relative impact of *“ ces processes on particulate 
SION/ENERGY EFFICIENCY 
CONT 1003106) conservation technology program, 2:52008 


ration, 2:52117 
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ENERGY CONVERSION/MEETINGS 
wees ways of improving energy generation, 2:52117 
DEMAND 


Annual report, 1975/1976 (Of U.S. Federal Energy 
Administration), 2:52039 (PB-264740 
ENERGY DEMAND/ENERGY MODELS 
Project Independence Evaluation System (PIES) doccmentation. 
Volume 1. The + model of the Project Independence 
evaluation system, 2:52023 (PB-263020) 
Quadratic programming analysis of energy in the United States 
economy. Final report, 2:51976 (EPRI-ES-116) 
Regional —— “1 modeling (Great Lakes states), 2:52018 
(CONF-7 
ENERGY DEMAND, FORECASTING 
Better forecasts are n . Lessons from the past for energy 
projections of tomorrow, 2: 52027 
World energy outlook: a reassessment of long-term energy 
developments and related policies, 2:52029 
ENERGY DEMAND/GLOBAL ASPECTS 
World energy outlook: a reassessment of long-term energy 
developments and related policies, 2:52029 
ENERGY DEMAND/P G 
Application of near-term fossil technologies to the 7 supply/ 
oan) profiles of the U.S. states and regions, 2:51972 - 
1 
ENERGY DEMAND/REGIONAL ANALYSIS 
Regional energy demand modeling (Great Lakes states), 2:52018 
(CONF-7609 134-1) 
Regional reference _ a y systems, 2:52020 (EPRI-EA-462) 
ENERGY EFFICIENCY/MEETINGS 
Advanced energy conservation technology program, 2:52008 
(CONF-7603106-) 
ENERGY EXCHANGE 
See ENERGY TRANSFER 
ENERGY FACILITIES/COST BENEFIT ANALYSIS 
North Carolina a study. Final report Jul 74-Sep 76 
7 aa velopment in Coastal Plains), 2:52053 (PB- 
ENERGY FACILITIES/ENVIRONMENTAL IMPACTS 
Public participation in energy-related decision making: workshop 
proceedings, 2:51977 (MTR-7367) 
Spatial and boundary problems in ois energy facilities for 
regional economic development, 2:51974 (AED-Conf-77-002- 
002 


) 
ENERGY FACILITIES/MANAGEMENT 
Energy Development Center: a concept for orderly energy 
development and community growt th, 2:51984 
ENERGY FACILITIES/OFFSHORE SITES 
Artificial islands for cluster-siting of offshore energy facilities: an 
assessment of the legal and regulatory framework, 2:52033 
(BNL-50566) 
ENERGY FACILITIES/PLANNING 
Energy Development Center: a concept for orderly energy 
development and community growth, 2:51984 
ENERGY FACILITIES/SITE SELECTION 
Methodology and criteria for siting energy plants in Idaho. 
Technical completion report, 2:52037 (PB-264 044) 
Spatial and boundary problems in planning energy facilities for 
regional economic development, 2:51974 (AED-Conf-77-002- 


) 
ENERGY FACILITIES/SOCIO-ECONOMIC FACTORS 
Spatial and boundary problems in planning —_ facilities for 
regional economic development, 2:51974 (AED-Conf-77-002- 


002) 
ENERGY MANAGEMENT 
Handbook of energy policy for local governments, 2:52040 
Waste heat management guidebook, 2:52236 (NBS-Handbook-121) 
ENERGY MANAGEMENT/GOVERNMENT POLICIES 
Energy in Orange County, 2:51969 
ENERGY MANAGEMENT/PLANNING 
Energy in Orange County, 2:51969 
ENERGY MODELS 
Approach for evaluating alternative future energy systems: a 
dynamic net energy analysis, 2:51973 (SAND-77-0489) 
Methodology for the analysis of the impacts of electric power 
production in the West: a summary report, 2:52081 (LA-UR-77- 
1163) 


Modeling and analysis of industrial energy usage. Workshop 
summary report, June 21-23, 1976, 2:52204 (MTR-7329) 

Policy-impact model for the supply of depletable resources with 
applications to crude oil, 2:51998 

Project Independence Evaluation System (PIES) documentation. 
Volume 1. The Eo model of the Project Independence 
evaluation system, 2:52023 (PB-263020) 

Quadratic programming analysis of ys! in the United States 
economy. Final report, 2:51976 (EPRI-ES-116) 

Regional tor i modeling (Great Lakes states), 2:52018 
(CONF-7 


ENERGY SOURCE DEVELOPMENT/MANAGEMENT 


ional reference energy systems, 2:52020 (EPRI-EA-462) 
ENERGY PARKS/D ON MAKING 


Public oe in energy-related decision making: workshop 
2:51977 (MER-7367) 
ROY P PA KS/ENVIRONMENT. 
eublic pre se ag in en 
proceedings, 2:51977 -7367) 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 
Advanced seostbe) conservation technology program, 2:52008 
(CONF-7603106- 
Alternative financing methods. Improving ry effectiveness 
in Federal/State sit a actions, 2:53031 0204) 
Annual report, 1975/1976 (Of U.S. Federal Energy 
Administration), 2:52039 (PB-264740) 
Commodity supply —— study: policy im; — 
producer country supply restrictions: the world energy ne 
Final report, 2: 52038 ob 264352) 
Effects of federal price and allocation tions on the 
petroleum industry. Staff report, 2:52058 (PB-262904) 
Energy: solutions for the long term, 2:51491 
Energy Development Center: a t for orderly energy 
development and community 2:51984 
Energy policy and utilization, 2:52042 
Handbook of energy policy for local —" 2:52040 
National energy plan, 2:52036 (NP-21 
National energy eames four: energy and he public; information 
and concerns, 2:51968 
National program of agricultural energy research and 
development: the current situation; the plan; recommendations 
for the future, 2:51999 
Optimal drawdown strategy for strategic petroleum reserves, 
2:52060 (PB-265838) 
Public participation in energy-related decision making: workshop 
proceedings, 2:51977 -7367) 
Regional reference energy systems, 2:52020 (EPRI-EA-462) 
= a County general plan: Energy Element; sixth draft, 
U.S. energy policy: where we are, 2:52043 
United States — Fame an economic assessment, 2:52041 
Weakening the OP 1: an analysis and evaluation of the 
policy options. Staff report, 2:52057 (PB-262877) 
ENERGY POLICY/DATA ANALYSIS 
Project Independence Evaluation System (PIES) documentation. 
Volume 1. The ~~ model of the Project Independence 
evaluation system, 2:52023 (PB-263020) 
ENERGY POLICY/DECISION MAKING 
Citizen involvement in energy decision making, 2:52034 (BNWL- 
2084-RAP-4) 
ENERGY POLICY/EVALUATION 
President Carter's energy proposals: a perspective (Analysis by 
Congressional Budget = Office), 2:52046 
ENERGY POLICY/MEETINGS 
Energy and the environment, 2:51990 
ENERGY POLICY/PLANNING 
Application of near-term fossil technologies to the ener, ly/ 
demand profiles of the U.S. states and regions, 2:5197 FE. 


2442-1) 
ENERGY POLICY/PUBLIC OPINION 
Citizen involvement in energy decision making, 2:52034 (BNWL- 
2084-RAP-4) 
ENERGY SHORTAGES/ECONOMIC IMPACT 
Quadratic programming analysis of energy in the United States 
economy. Final rt, 2: 31976 (EPRI-ES-116) 
ENERGY SHORTA ES/GLOBAL ASPECTS 
Raw material supply: iF 76 76-000) and “wpe: for economy and state, 
2:51995 (AED-CONF-76-5 
ENERGY SOURCE DEVELO PMENt/COMMERCIALIZATION 
Survey of literature on the commercialization of high technology 
products and the role o obs CrID 27684) in fostering such 
commercialization, 2:52024 (TID-27684) 
ENERGY SOURCE DEVELOPMENT/ECONOMIC 
ELASTICITY 


Policy-impact model for the Supply of depletable resources with 
applications to crude oil, 2 
ENE] GY SOURCE DEVELOPMENT/ECONOMIC IMPACT 
Alaska railroad’s future freight market. Volume II. Final report 1 
Jul 74-30 Apr 76, 2:51978 (PB-263366) 
Methodology for impact assessment of Northwest —— Y 
developments over the next fifty years, 2:51975 (B SA- 
5703 


) 

ENERGY SOURCE DEVELOPMENT/ECONOMICS 

In a —- crisis models, 2:52025 
ENERGY SOURCE DEVELOPMENT/FINANCING 

Coal development roo y commercial banks, 2:52050 
ENERGY SOURCE DEVELOPMENT/MANAGEMENT 

Energy Development Center: a for orderly energy 

development and community gro’ 2:51984 





ENERGY SOURCE DEVELOPMENT/PLANNING 


ENERGY SOURCE DEVELOPMENT/PLANNING 


Energy lopment Center: a 
ine t and community gow 2 84 
ENERGY SOURCE DEVELO) ENT/SITE SELECTION 
a fore criteria for - lants in Idaho. 


22037 264 ace on 
ENERGY SOURC DE 
Methodology for impact os oe oi soins ener, 
Savane over the next fifty years, 2:51975 (B: SA- 


703) 
ENERGY 5 SOURCE DEVELOPMENT/SOCIO-ECONOMIC 


ce of Outer Continental Shelf development on Lafourche 
x. 52052 _— 992) 


ae Yio F FOSSIL FUELS 
NUCLEAR FUELS 
WASTE HEAT 
WIND POWER 
Coal: present and future uses as energy- and raw material source 
(5 refs.), 2:50554 
Energy and resource p report abstracts (44 abstracts of 


lanning: 
= by Livermore Lab. 1, Nov. ‘73--Jan. '77), 
1966 (LLL-MISC-2675(Rev. 1)) 


ENERGY SOURCES/AIR whe oem a CONTROL 

Inventory of federal ener, ae lated environment and safety 
research for FY 1976. Volume III. Catalog of environmental 
SeveL3 * wstapead research projects, 2:52856 (ERDA-77-50/ 

ol 
ENERGY SOURCES/COST 
— ne methods. Improving 
Federal/State actions, 2:53031 
ENERGY SOURCES/D. TA 
Statistics of the power and fuel ind 1975/76, 2:52089 
ENERGY SOURCES/ENVIRO AL EFFECTS 

Alternative financing methods. Improving re ry effectiveness 
in Federal/State siting actions, 2:53031 G-0204) 

Inventory of federal energy-related environment and safety 
research for FY 1976. Volume I. Executive summary, 2: 5285s 
(ERDA-77-50/1(Vol.1)) 

Inventory of federal energy-related environment and safety 
research for FY 1976. Volume III. Catalog of environmental 
Sevek 3 = research projects, 2:52856 (ERDA-77-50/ 

f) 

Inventory of federal energy-related environment and safety 
research for FY 1976. Volume IV. Catalog of operational safety 
research projects, 2:52857 (ERDA-77-50/4(Vol 4)) 

Inventory of federal -related environment and safety 
research for FY 1976. Volume II. Catalog of biomedical and 
environmental research projects (Part De 2:52858 (ERDA-77- 
50/2(Pt.2)(Vol.2)) 

Inventory of federal energy-related environment and safety 
research for FY 1976. Volume II. Catalog of biomedical and 

environmental research projects (Part I), 2:52859 (ERDA-77- 
50/2(Pt.1)(Vol.2)) 
Workshop on the ERDA Marine Sciences Research program for 
the west coast of the U.S., 2:52935 (CONF-760379-) 
ENERGY SOURCES/EVALUATION 


New energy systems: alternatives for gas ly, 2:50924 
ENERGY SOURCES/HEALTH HAZARDS” 


Inventory of federal energy-related environment and safety 
research for FY 1976. Volume I. Executive summary, 2:52855 
(ERDA-77-50/1(Vol.1)) 

Inventory of federal energy-related environment and safety 
—— eh Af ae! 1976. ee II. Catalog 


(Part 2), 2: gt (ERDAT? 
50/2(PL.2\\ Vel > — on 


Inventory of federal energy-related environment and safety 
pe mtb tr olume II. Catalog of biomedical and 
vironmental research projects (Part I), 2:52859 (ERDA-77- 
50/2(Pt. 1)(Vol.2)) 
ENERGY SOURCES/SAFETY STANDARDS 
Inventory of federal energy-related environment and safety 
penne tlbagee olume IV. aig 


2:52857 geaDan -50/4(Vol.4 
ENERGY ‘ SOURCES TRAD: » 


Raw material supply: and chance for economy and state, 
2:51995 (AED-CONF- 716-576-006) 
ENERGY SOURCES/WATER POLLUTION CONTROL 
Inventory of federal -related environment and safety 
research for FY 1976. Volume III. Catalog of environmental 
Sevens puntos research projects, 2:52856 (ERDA-77-50/ 
ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
OFF-PEAK ENERGY STORAGE 


tory effectiveness 
-0204) 


ERA Vol. 2, No. 21 


PUMPED STORAGE 
ENERGY STORAGE/ENERGY CONSERVATION 
Final report/energy conservation station. The New England 
Regional Commission, contract number 10530670 (Economic 
impact of conservation strategies), 2:52014 
ENERGY STORAG 
American power conference 1976, 2:51931 
ENERGY RAGE SYSTEMS/COST 
Synchronous inversion: concept and application, 2:51471 
ENERGY STORAGE SYSTEMS ILITY STUD: 
Synchronous inversion: concept and application, 2:51471 
ENERGY SUPPLIES/COAL INDUSTRY 
Contribution of coal to the overall provision of France with 


energy, 2:505 
ENERGY SUPPLIES/COMPARATIVE EVALUATIONS 
Framework for cost comparison between energy supply 
technologies, 2:52026 
ENERGY SUPPLIES/ECONOMIC ELASTICITY 
Accounting age ¥ new-technology non-utility energy 


installations, 2:5 
a SUPPLIES/ENERGY MODELS 
ject Independence Evaluation System (PIES) documentation. 
“T 1. The in’ model of the Project Independence 
evaluation system, oe oe eatiicas 
programming ysis of energy in ni tates 
economy. Final report, 2:51976 (EPRI-ES-116) 
ENERGY SUPPLIES/ENERGY POLICY 
Commodity supply orotate study: policy implications of 
roducer country supply restrictions: the world energy market. 
inal 2:52038 (PB-264392) 
ENERGY SUPPLIES/FORECASTING 
requirements of capital, manpower, materials, and 
equipment for selected ay See futures, 2:51980 (TID-27685) 
ENERGY SUPPLIES/MANAGEMENT 
Handbook of energy policy for local governments, 2:52040 
ENERGY SUPPLIES/NET ENERGY 
Approach for evaluating alternative future energy systems: a 
dynamic net analysis, 2:51973 (SAND-77-0489) 
ENERGY SUPPLIE: / OPTIMIZATION 
Ro set on a Any models, 2:52025 
ENERGY SUPPLIES/PLANNING 
Application of near-term fossil technologies to the energy supply/ 
demand profiles of the U.S. states and regions, 2:51972 
2442-1) 
—— > transition: a report on energy policy and future options, 
2: 


* dy County general plan: Energy Element; sixth draft, 


ENERGY § eee OPINION 
—_ Final rt, 2:51981 
ENERGY SUI SUPPLI /REGIONAL ANALYSIS 
reference energy systems, 2:52020 (EPRI-EA-462) 
'Y TRANSFER 


See also LET 
ENERGY TRANSFER/EFFICIENCY 
Tessate of the kilowatt-hour. Final report, 2:51411 (EPRI-106(4- 
ye wiles 
ratory experimen’ system, 
2:52662 (LA-UR-77-374) 
ENGINEERING/EDUCATION 


an heghanical Engineering Department, 23 gram in the 
hanical Engineering Department, 2: 32663 (LLL-MISC-104) 


ENO UN UNITED KINGDOM 
RECOVERY/BIBLIOGRAPHIES 
Petroleum ee uction, and oe dl methods 
(citations from the S data base). Report fox for 1964-Mar 77,. 
2:50863 (NTIS/PS-77/0231) 
Petroleum reco . Volume 1. Reservoir 
recovery 1974-1975 (citations oon the 
oes) data base). Report for 1974-75, 2:50873 (NTI 77, 
Petroleum reco’ . Volume 2. Reservoir engineering and 
recovery 1976-March 1977 (citations from the 
Nir base). Report for 1976-Mar 77, 2:50874 


'S/PS-77/023 
ENHANCED RECOVERY/RESEARCH PROGRAMS 
Contracts and grants for cooperative research on enhancement of 
eee 9, 2:50871 (BERC- 
improved cecocavery Said seports (Peageess seported in ctendard 
monnninieuecs 
ICED RECOVERY/REVIEWS 
injection waters, 2:50877 
ENTOMOLOGY 


‘ See INSECTS 





NOV. 15, 1977 


ENTRAINMENT/BIOLOGICAL EFFECTS 
Analysis of 1974 striped bass spawning success in the Potomac 
estuary (Morone saxatilis), 2:53036 
ENVIRONMENT/MONITORING 
National inventory of selected biological monitori 
Summary rt of current or recently comple’ 
1976, 2:5292 (ORNL/T M-5792) 
ENVIRONMENT/RESEARCH PROGRAMS 
Inventory of federal energy-related environment and safety 
research for FY 1976. Volume I. Executive summary, 2:52855 
(ERDA-77-50/1(Vol.1)) 
(ONMENTAL EFFECTS/COMPUTER CODES 
— programs at SRL to evaluate environmental effects 
SRP operations and postulated accidental releases, 2:52915 
(DPST-75-384) 
(ONMENTAL IMPACT STATEMENTS 
Strategic petroleum reserve: Bryan Mound salt dome. Final 
environmental impact statement, 2:52055 (PB-262839) 
ENVIRONMENTAL ACTS/B OGRAPHIES 
Pollution and environmental aspects of fuel conversion (a 
biblio (NT ICES F7/0z13) abstracts). Report for 1964-Mar 77, 2:50662 
ENVIRONMENTAL iMPACT. S/CHARGES 
Spatial and boundary — in planning energy facilities for 
regional economic development, 2:51974 (AED-Conf-77-002- 


002) 
ENVIRONMENTAL IMPACTS/ENGINEERING 
Energy and the environment: the consultant's role, 2:51992 
ENVIRONMENTAL IMPACTS/EVALUATION 
Energy and the environment: the consultant's role, 2:51992 
ONMENTAL PROTECTION AGENCY/POLLUTION 
REGULATIONS 
Industrial dilemma: the regulation of sulfur dioxide emissions from 
stationary sources (Review of EPA regulations, court decisions, 
and congressional legislation, 1970-6), 2:52918 
ENVIRONMENTAL PROTECTION AGENCY/RESEARCH 
PROGRAMS 


projects, 


——— programs and organization, 2:51989 (PB-262873) 
EN. ES 
See also AMINOTRANSFERASES 
ATP-ASE 


TP-. 
CARBOXYLASE 
CARBOXYPEPTIDASE 
HYDROLASES 
OXIDASES 
OXIDOREDUCTASES 
POL YMERASES 
RNA-ASE 
Cluster-gene: evidence for one gene, one polypeptide, five 
enzymes, 2:53078 
ENZYMES/BIOLOGICAL INDICATORS 
Use of innate tags to segregate spawning stocks of striped bass 
(Morone saxatilis), 2:53037 
ENZYMES/METABOLISM 
— adaptations: invertebrates (Review), 2:53132 
A 


See ENVIRONMENTAL PROTECTION AGENCY 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES/MECHANICAL PROPERTIES 
Fatigue of notched fiber composite laminates. Part 2: analytical 
and experimental evaluation, 2:52545 (N-77-12132) ‘ 
EPOXIDES/MECHANICAL TESTS 
Boron-epoxy-reinforced titanium aircraft landing-gear drag strut, 
2:52546 (N-77-12218) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPSTEIN-BARR VIRUS 
See ONCOGENIC VIRUSES 
EQUATIONS 
See also DIFFERENTIAL EQUATIONS 
EQUATIONS/NUMERICAL SOLUTION 
Odd-even reduction for yy matrices (Systems of linear 
a 2:53592 (UCRL-79147) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA 
Current decay and stability in SPICA, 2:53439 
EQUILIBRIUM PLASMA/BOGOLYUBOV METHOD 
Stability of BGK equilibria, 2:53404 (COO-2387-84) 
EQUILIBRIUM PLASMA/MAGNETOHYDRODYNAMICS 
Numerical code SPHEX for free boundary MHD equilibrium 
with legendre e: (MED thes method, 2:53409 (JAERI-M-6734) 
Plasma theory D theory for equilibrium and stability), 
2:53429 Are 14178) 
UILIBRIUM PLASMA/MATHEMATICAL MODELS 
tudies of tokamak fusion reactor dynamics. Final report, June 1, 
1975-January 31, 1977, 2:53405 (COO-2735-2) 


ESTUARIES/THERMAL POLLUTION 


MENT 
See also DISTILLATION EQUIPMENT 
DRILLING EQUIPMENT 
HEAT RECO Y EQUIPMENT 
PARTICLE ye C. IFIERS 
EQUIPMENT/DEMAND FA 
Direct requirements of capital, manpower, materials, and 
onttel aucune for selected ener; y futures, 2 2: 51980 (TID-27685) 
166/CR ‘AL FIELD 
Crystal field aa in rare earth ions, 2:52496 
ERBIUM 166/MOESSBAUER EFFECT 
pe aan field effects in rare earth ions, 2:52496 
asthe in cubic ZrHsub(1.5), 2:52540 


See BONE MARROW CELLS 
YTHROCYTES/BIOCHEMISTRY 
oe and magnesium ATPases of the spectrin fraction of 


2:53047 
ESCHERICHIA GO OLOGICAL RADIATION EFFECTS 
eeftects of radiations on DNA and repair of the Progress 
report, May 1, 1974-June 30, 1977 (Gamma and radiation, 
Escherichia coli, lambda phage), 2:53113 (COO-3571-18) 
Repair and cell — response in exposed to environmen 
biohazards. pe ge ae February 1, 1976-May 31, 1977 
ee coli, subtilis, x radiation), 2: 3107 (ORO- 


ESCHERICHIA COLI/MUTAGENESIS 
Effects of radiations on DNA and of the Progress 
report, May 1, 1974-June 30, 1977 (Gamma and radiation, 


Escherichia coli, lam! ), 2:53113 (COO-3571-18) 
ESTUARIES/, AQUATIC 4rIC ORGANISMS 


Function of tee in estuarine animals, 2:53087 
ESTUARIES, 
Activity of bacteria in the estuarine environment, 2:52945 
ESTUARIES/BENTHOS 
Dynamics of estuarine benthic communities, 2:52941 
ESTUARIES/CLEANING 
Estuarine cleanup: can it work (Dissolved oxy, 
in New York Harbor, Thames Estuary, and 
Estuary), 2:52986 
ESTUARIES/COMMUNITIES 
Osmoregulatory res; 
osmotic stress an 
ESTUARIES/ECOLOGY 
Analysis of 1974 striped bass spawning success in the Potomac 
estuary (Morone saxatilis), 2:53036 
Detritus problem and the feeding and digestion of an estuarine 
organism, 2:52948 
Estuarine processes. Volume II. Circulation, sediments, and 
transfer of material in the estuary, 2:52952 
Feeding ecology of eelgrass fish communities (Lagodon 
rhombiodes), 2:52951 
ESTUARIES/FISHING INDUSTRY 
Estuarine fisheries: are they doomed, 2:52987 
ESTUARIES/HYDRO) Y 
Distribution and transport of suspended particulate material of the 
Amazon River in the ocean, 2:52955 
Estuarine processes. Volume II. Circulation, sediments, and 
transfer of material in the estuary, 2:52952 
ESTUARIES/INVERTEBRATES 
Endocrine mechanisms in estuarine animals: invertebrates and 
fishes, 2:53088 
Nitrogen metabolism and excretion: regulation of intracellular 
amino acid concentrations, 2:52947 
ESTUARIES/MANAGEMENT 
Santee-Cooper: a study of estuarine manipulations, 2:52989 
Zoning: a rational a — to estuarine rehabilitation and 
management, 2:52990 
ESTUARIES/NUTRIENTS 
Nutrient — es between brackish water marshes and the 
estuary, 2:52' 
ESTUARIES/PHYTOPLANKTON 
Significance of urea ane nutrition in the York 
iver, Virginia, 2:5 
ESTUARIES/QUANTITATIVE CHEMICAL ANALYSIS 
Variation in Cd, Pb, and Cu contents of the lower estuary 
St. Lawrence River during the summer of 1972, 2:52996 
ESTUARIES/SEDIMENTATION 
Distribution and transport of suspended particulate material of the 
Amazon River in the ocean, 2:52955 
gL — 7 an 
ging r geologic processes in 
Diego Bay, Califor 2:52963 
in estuaries, 2:52959 
Gironde 


concentr ations 
pper Delaware 


to estuarine conditions: chronic 
mpetition, 2:52946 


Mathematical modeling of sediment transport 
Transport and deposition of suspended sediment in the 
estuary, France, 2:52957 
ESTUARIES/THERMAL POLLUTION 
Calibration of a thermal enrichment model for shallow, barricaded 
estuaries. Final report, 2:53020 (PB-262218) 





ESTUARIES/WATER POLLUTION 


ESTUARIES/WATER POLLUTION 
Avoidance of estuarine organisms to storm water runoff 
and pulp effluents (Callinectes sapidus, Lagodon 
rmoebeades), 2:53159 
Dynamics of organochlorine pesticides in estuarine systems: 
effects on estuarine biota, 2:52993 
Estuarine processes. Volume I. Uses, stresses, and adaptation to 
Microbiol eral ‘aie f oil i marshlands (S 
1c te) cycling of oil in estuarine partina, 
Candida), 52992 
PCB and - 5 ~~ budget of the crab hemigrapsus 
oregonensis, 2:53157 
ESTUARIES/WATER QUALITY 
Estuarine cleanup: can it work (Dissolved ox xy en concentrations 
in New York r, Thames Estuary, and Upper Delaware 
Estuary), 2:52986 
Impact of upstream storage and diversions on salinity balance in 
a 2:52953 , #: a“ 
itee-Cooper: a study of estuarine manipulations, 2:52989 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
CHEMICAL REACTION KINETICS 
Interactions of ae with ethylene and ethane on iridium, 
2:52636 (IS-T-758) 
ON MOBILITY 
er ps state energy of excess electrons in condensed media. 
uid methane, ethane, and argon, and glassy matrices, 2:52639 
ETHA /HEAT TRANSFER 


Heat transfer during boiling of ethane and ethylene, 2:51129 
ETHANE/THERMAL CRACKING 


Modeling of thermal cracking kinetics. I. Thermal cracking of 
ethane, propane, and their mixtures, 2:51131 
Modeling of thermal cracking kinetics. II. Cracking of iso-butane, 
of n-butane, and of mixtures ethane-propane-n-butane, 2:51132 
ETHANOL/BIOSYNTHESIS 
“a — as a future source of fuels and chemical feedstocks, 
ETHANOL/PHOTOSYNTHESIS 
Fuels from biomass: energy outlay versus energy returns; a critical 
ETHYLENE/CHEMI 
‘CHEMICAL REACTION KINETICS 
Interactions of hydrogen with ethylene and ethane on iridium, 
2:52636 (IS-T-758) 
ETHYLENE/HEAT be pe pe 
Heat transfer durin OY ethane and ethylene, 2:51129 
ETHYLENE/PRODUCTIO 
The cost of clean water in ammonia, chlor-alkali, and ethylene 
roduction, 2:51142 (PB-264508) 
POLYMERS 


See POLYETHYLENES 
EUROPE 
See a FRANCE 
GERMAN FEDERAL REPUBLIC 
ITALY 
NETHERLANDS 
POLAND 
SPAIN 
SWITZERLAND 
UNITED KINGDOM 
USSR 
YUGOSLAVIA 
EUROPE/ENERGY DEMAND 
Western Eu s energy sources, 2:52031 
EUROP. GY POLICY 
Western Europe's energy sources, 2:52031 
EUROP GY S LIES 
Western Europe's energy sources, 2:52031 
EUROPEAN 
See also COMMON MARKET 
EUROPEAN COMMUNITIES/REACTOR LICENSING 
Regulations, guidelines and methods applied in the safet 
assessment of nuclear facilities in the member states of the EC. 
Possibilities and limits of a com oriented at 
harmonization, 2:51843 “ss -77-008-015) 
EUROPIUM 151 INIC STRUCTURE 
Hydrogen in metals: applications of the Moessbauer effect (some 
hydride electronic structures from °’Fe, Sn, "Eu, Ru, 
Ir, Pt, Au, '*'Ta, 'Dy, Gd, and 237Np Moessbauer 
effect. 142 refs), 2:52503 
EUROPIUM 151/MOESSBAUER EFFECT 
_—~ + in metals: applications of the Moessbauer effect gg 
hyd ride electronic structures from °’Fe, "Sn, "Eu, * 
Ir, 195 Pt, 97 Au, 181Ta, 181Dy, 155Gd, and 37Np Moessbauer 
effect. 142 refs), 2:52503 
EUROPIUM 153/MOESSBAUER EFFECT 
Moessbauer study of the time of the formation of 
~~. _~ the electron capture decay of '**Gd in SmCls, 
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EUROPIUM OXIDES/FABRICATION 
Adhesive plasters (Patent ree coatings for crucibles, 
control rods, etc.), 2:52531 
EUROPIUM PHOSPHATES/FLUORESCENCE 
Rare earth ion-host lattice interactions, 14. Lanthanide 
—. hates. Technical rt, 2:52620 (AD-A-037179) 
TENT HEAT RAGE 
Technical and economic assessment of phase change and 
thermocaemical advanced thermal ae — e GS hieag 
—— Final report. Volume II. Phase chan; 
mputer ao 2:51306 (EPRI-EM-25 ol 2)) 
EXCAVATIO 
See also NUCLEAR EXCAVATION 
SHAFT EXCAVATIONS 
EXCAVATION/ROCK SQUEEZE 
Determination of rock squeeze potential for underground power 
rojects, 2:52714 
EXCAVATION/SUPPORTS 
Determination of rock squeeze potential for underground power 
ts, 2:52714 
INS/INTERACTIONS 
New a of the fundamental exciton region in LiF, 
2:5262 
EXCURSIONS 
Fast Reactor Safety Research Pro . Quarterly report, 
October-December 1976 (LMFBR excursions, meltdown debris 
bed and a behavior), 2:51896 —— 
EXHAUST IES/CHEMICAL ANALYSIS 
Safety considerations with diesels in underground coal mines (52 
refi, 2 2:50710 (CONF-761087-) 
ST RECIRCULATION SYSTEMS/CONTROL 


BOUL 
Exhaust recirculation device (Patent), 2:52449 
EXHAUST RECIRCULATION SYSTEMS/CONTROL 
SYSTEMS 
Exhaust gas recirculation control system (Patent), 2:52454 
Exhaust gas recirculation system with control apparatus for 
exhaust flow control valve (Patent), 2:52455 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Exhaust gas recirculation for emissions control (Patent), 2:52446 
Exhaust gas recirculation system for a diesel engine (Patent), 
2:5244 
Exhaust . recirculation system of a motor vehicle (Patent), 
2:5245 
Exhaust gas recirculation system (Patent), 2:52453 
Exhaust recirculation system (Patent), 2:52445 
EXPERIMENTAL B ER REACTOR-2 
See EBR-2 REACTOR 
EXPLOSIVE FRACTURING/MATHEMATICAL MODELS 
Anisotropic creation and closure of tension induced fractures 
(Explosive induced rock fractures), 2:53195 (UCRL-79578) 
NENTIAL PILES 


See SUBCRITICAL ASSEMBLIES 
EXXON GASIFICATION PROCESS/BENCH-SCALE 
EXPERIMENTS 


Exxon catalytic coal gasification process: predevelopment 

gram. Quarterly technical progress report, October- 

a ot 31, 1976 (Potassium and other carbonates as 
se incentives for secondary gasification), 2:50593 (FE- 

EXXON GASIFICATION PROCESS/PILOT PLANTS 

Exxon catalytic coal gasification process: predevelopment 

Quarterly technical progress report, October- 

Peeters 31, 1978 (Potassium and other carbonates as 
Pr incentives for secondary gasification), 2:50593 (FE- 


See also RETINA 
EYES/FLASH BURNS 
Predicting eye safe separation distances from nuclear detonations. 
Final report Jan 75-Jan 76, 2:53184 (AD-A-037070) 


F 


FAILED ELEMENT MONITORS 
Fast Reactor Safety Research Pro report, 
October-December 1976 (L R pe no A «oll debris 
bed and pool behavior), 2:51896 pete 
FALLOUT DEPOSITS/RADIATION MONITORING 
— —_— in Mediterranean sediments, 2:53010 (COO- 


See BLOWERS 
FARADAY GENERATORS 
See MHD GENERATORS 
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FAST BREEDER BLANKET FACILITY (FBBF) 
See SUBCRITICAL ASSEMBLIES 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST BURST REACTOR FACILITY 
See FBRF REACTOR 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 
See also FBR TYPE REACTORS 
FBRF REACTOR 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
ZPPR REACTOR 
FAST REACTORS/FUEL CANS 
Theoretical analysis of the deformations produced in fast reactor 
- a having local overheated zone, 2:51763 (PNCT- 
FAST REACTORS/FUEL ELEMENTS 
Models of fission gas behavior in fast reactor fuels under steady 
state and transient conditions, 2:51844 (AERE-TP-676) 
FAST REACTORS/REACTOR KINETICS 
ESELEM 4: a code for calculating fine neutron spectrum and 
multi-group cross sections in plate lattice, 2:51715 (JAERI-1245) 
FASTING/BIOLOGICAL EFFECTS 
Effect of partial starvation and glucagon treatment on intestinal 
villus morphology and cell migration, 2:53070 
FAULT TREE ANALYSIS/COMPUTER CODES 
IMPORTANCE computer code (For computing various 
measures of probabilistic importance of basic events and cut sets 
to a fault —_ 2:53594 (UCRL-79269) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
ZEBRA REACTOR 
FBR TYPE REACTORS/REACTOR COMPONENTS 
Development of high temperature strain gage, (5), 2:51624 (PNC- 
J-237-76-01) 
FBR TYPE REACTORS/RECOMMENDATIONS 
Energy research and development in the United Kingdom. Report 
of the Group set up by the Council of the Royal Society to 
examine, discuss and report on the Department of Energy Paper 
‘Energy R and D in the United Kingdom - A discussion 
document’ By Be a no. 11), 2:51679 
FBRF REACT IL ELEMENTS 
Fast Burst Reactor burst — adaptor failure analysis, 2:51779 
FDR REACTO 
See OTTO HAHN REACTOR 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEED MATERIALS PLANTS/ENVIRONMENTAL EFFECTS 
Effects of uranium mining and milling on ground water in the 
Grants Mineral belt, New Mexico, 2:51088 (PB-262819) 
FEED MATERIALS PLANTS/EXPANSION 
Harmony expands uranium activities: heading for biggest gold and 
uranium operation, 2:51010 
FEED MATERIALS PLANTS/LICENSING 
Lucky Mc Uranium Mill. Draft environmental statement, 2:51006 
(DOCKET-402259-1) 
FEEDWATER/SPECIFICATIONS 
Feedwater treatment, 2:52615 
FEEDWATER/WATER CHEMISTRY 
Feedwater treatment, 2:52615 
FERMIONS/FUNCTIONS 
Virtual quark-quark in the pseudoparticle background (Quantum 
fluctuations; four-point functions), 2: — (COO-1545-214) 
FERMIUM 256/ISOTOPE PRODUCTIO 
Possible mechanisms for ***Fm and = Ma production in the 
re system 7104, 2:53323 (LBL-5075) 
FERRA 


See IRON OXIDES 
FERROCYANIDES/HYPERFINE STRUCTURE 
Merah Agee of the electric hyperfine interaction in 
— larized gamma radiation, 2:52555 
FERROCYANID E BROADENING 
sun a oe the ferroelectric K,Fe(CN)s.3H2O, 2:52570 
STRY/ENERGY CONSERVATION 
“aeoan considerations of selected energy conserving 
scene y my rocess options: Volume XV. Fertilizer industry 
rt. Final report, 2: 52026 (PB-265281) 
FERT LIZER INDUSTRY/ENVIRONMENTAL EFFECTS 
Environmental considerations of selected energy conservi 
manufacturing process options: Volume XV. Fertilizer industry 
report. Final report, 2:52226 (PB-265281) 


FISCHER-TROPSCH SYNTHESIS/CATALYSTS 


FERTILIZERS/PRODUCTION 
— of TVA’s national fertilizer introduction program, 
2:5 


199 
FERTILIZERS/RESEARCH PROGRAMS 
Evaluation of TVA’'s national fertilizer introduction program, 
2: 


51997 

FFTF REACTOR/CONTROL ELEMENTS 

CRPBOW user's manual, 2:51802 (HEDL-TME-77-7) 

FSAR Q; responses. Supplement 6, 2:51801 (HEDL-TI-75001-6) 
FFTF REACTOR/E CAL EQUIPMENT 

Fast reactor safety technical E7650 report, October-December 

1976, 2:51864 (HEDL-TME-76-58) 

FFTF REACTOR/FUEL PIN 

FSAR Q; responses. eee S awl 6, 2:51801 (HEDL-TI-75001-6) 
FFTF REACTOR/HEA iGERS 

Cleaning the FFTF DHX tube bundle, 2:51811 (LMEC-76-3) 
FFTF REACTOR/PRIMARY COOLANT 

FSAR Q; responses. Supplement 6, 2:51801 (HEDL-TI-75001-6) 
FFTF REACTOR/REA IR CORES 

FSAR Q; responses. — 6, 2:51801 (HEDL-TI-75001-6) 

SAFETY 


FFTF REACTO 
Fast reactor safety technical kot report, October-December 
1976, 2:51864 (HEDL-TME-76-58) 
FSAR Q; responses. Supplement 6, 2:51801 (HEDL-TI-75001-6) 
FIBROB BIOCHEMISTRY 
Possible role of the membrane potential in serum-stimulated 
— of amino acid in a diploid human fibroblast, 2:53061 
(CONF-770348-1) 
FIBROBLASTS/MEMBRANES 
Possible role of the membrane potential in serum-stimulated 
uptake of amino acid in a diploid human fibroblast, 2:53061 
(CONF-770348-1) 
FIBROBLASTS/METABOLISM 
Selective inhibition of the facilitated mode of sugar uptake by 
cytochalasin B in cultured chick fibroblasts, 2:53081 
FIBROSIS/RADIOINDUCTION 
Altered collagen metabolism in radiation-induced interstitial 
oe fibrosis, 2:53129 


(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
FILMS/CHEMICAL VAPOR DEPOSITION 
Thin film deposition by electric and magnetic crossed-field diode 
si as (Patent), 2:52767 


See also AIR FILTERS 
Discharge apparatus for filter assembly for radioactive 
contaminants (Patent), 2:51066 
Discharge apparatus for filter assembly for radioactive 
contaminants (Patent), 2:51065 
FILTERS/COMPARATIVE EVALUATIONS 
Cupola emission control with the energy saving centripetal vortex 
wet scrubber: a pilot investigation, 2:52785 
FILTERS/DESIGN 
Particulate control by cartridge filtration, 2:52689 
FILTERS/EFFICIENCY 
Energy conversion from coal utilizin; _— CPU-400 technolo; ogy. 
Annual report, July 1975-June 1976 (Moving bed granular), 
2:50832 (FE-1536-22) 
Evaluation of EPA method 5 probe EY and filter media 
efficiency (Air sampler evaluation), 2:52873 (LA-UR-77-834) 
Particulate control by cartridge filtration, 2:52689 
Theoretical model to predict pressure drop for flow through 
fabric filters, 2:52690 
FILTERS/PERFORMANCE 
Aerosol clogging of felt filter media, 2:52688 
FILTERS/PRESSURE DROP 
Theoretical model to predict pressure drop for flow through 
fabric filters, 2:52690 
FINS/HEAT TRANSFER 
Determining the region of effective use of hollow, rectangular fins 
in heat exchange systems, 2:52752 
FIREBALLS 
See NUCLEAR FIREBALLS 
FIRES 
a coal mine fires by remote sealing, 2:50721 (CONF- 
-) 
FIRST WALL/COATINGS 
Fusion materials and technology, 2:53492 (GA-A-14178) 
FIRST WALL/MAINTENAN 
Developing maintainability in controlled thermonuclear reactors. 
Progress report, February 1, 1977-March 31, 1977, 2:53559 
(COO-4184-1) 
FISCHER-TROPSCH SYNTHESIS/CATALYSTS 
Transition metal- — catalysts for production of light 
hydrocarbons from synthesis gas. Quarterly Be bl vee 
i, ¥1976 January 31, 1977 (Commercially av. en 
prepared by reduction with metal aryls), 2:50594 (FE-246 





FISH CULTURE 


FISH CULTURE 
See AQUACULTURE 
FISH PRODUCTS 
See SEAFOOD 
HES 


See also TROUT 
= — cold resistance of three Columbia River organisms, 
FISHES/AQUACULTURE 
Estuarine fisheries: are they doomed, 2:52987 
FISHES/AVOIDANCE 
Avoidance responses of estuarine organisms to storm water runoff 
and pulp mill effluents (Callinectes sapidus, Lagodon 
rhomboides), 2:53159 
FISHES/BASELINE ECOLOG 
Geysers KGRA aquatic —— 2:51342 (CONF-761089-) 
FISHES/BEHAVIOR 
Distribution and ass of seeutiess ¢ gibbosus’) and 
black crappie (‘Pomoxis nigromaculatus’) in a power plant 
cooling lake, 2:53021 (PB-262219) 
Evaluation of environmental impact predictions (Surry nuclear 
power a thermal), 2:53014 (CONF-770316-7) 
FISHES/BIOCHEMISTRY 
Biochemical enetics of sunfish. IV. Relationships of Centrachid 
/BONE TISSUES 
Bone structure of some marine vertebrates, 2:52973 
FISHES/COMMUNITIES 
Feeding ecology of eelgrass fish communities (Lagodon 
rhombiodes), 2:52951 
FISHES/DATA ACQUISITION 
Use of innate tags to segregate spawning stocks of striped bass 
(Morone saxatilis), 2:53037 
FISHES/GENETICS 
Biochemical genetics of sunfish. IV. Relationships of Centrachid 
genera, 2:53079 
FISHES/GROWTH 
Effects of bovine growth hormone on growth of carp (Cyprinus 
ry — the influences of temperature and photoperiod, 
Growth of the cichlid fish Tylochromis bangwelenis in Lake 
Reagpete. Zambia, 2:53138 
The effect of water temperature on ecological processes in a 
reservoir receiving heated water. Completion report, 2:53023 
(PB-264191) 
FISHES/MIGRATION 
ee . enlargement of the Chesapeake and Delaware canal, 
FISHES/MORTALITY 
Analysis of 1974 striped bass spawning success in the Potomac 
estuary (Morone saxatilis), 2:53036 
FISHES/PHYSIOLOGY 
Endocrine mechanisms in estuarine animals: invertebrates and 
fishes, 2:53088 
Ee 
study of stri; tion ics, 2:53026 
FISHES/POPULATIONS 
= of enlargement of the Chesapeake and Delaware canal, 
FISHES/RADIOSTERILIZATION 
Attempted sterilization of sexually omg fry of Tilapia 
zillii by ®Co -ray irradiation, 2:529 
FISHES/REPRO UCTION 
Analysis of 1974 striped bass spawning success in the Potomac 
estuary (Morone saxatilis), 2:53036 
by Fane ee pen aetna eget tae 
(Morone saxatilis), 2:5 
FISHES/TEMPERA YORE EFFECTS 
Circannual cycles of blood plasma Sesion and Na* and Cl~ 
concentrations in Newfoundland 
(Pseudopleuronectes americanus): apeulien with water 
temperature and aaeaedell 2:53143 
Effects of bovine growth hormone on growth of carp (Cyprinus 
- gta ceeaeamamaantee ee canes and photoperiod, 
Growth of the cichlid fish Tylochromis bangwelenis in Lake 
Bangweulu, Zambia, 2:53138 
Optimum tem ure “" wth of i ae 2:53140 
R a 2:53 
FISSION 


Proximity fission, 2: $9331 (LBL (LBL-5075) 
FISSION i ay PROGRAMS 
Report of the subcommittee on energy-related atomic and 
molecular science. tete — 75, 2:53243 (PB-264052) 
FISSION PRODUCTS/ 


Evaluation of fission oll Annual report 1 Jul 75-30 
Sep 76, 2:53319 (P’ 63111) 
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FISSION PRODUCTS/BETA DECAY 
Evaluation of fission product afterheat. Annual report 1 Jul 75-30 
76, 2:53319 (PB-263111) 
FISSIONABLE MATERIALS 
(Materials containing nuclides capable of undergoing fission by any 


we 
FISSIONABLE MATERIALS/NUCLEAR MATERIALS 
MANAGEMENT 
Nuclear physics methods for the control of fissionable materials 
(Book in Russian), 2:51104 
FISSIONABLE MATERIALS/NUCLEAR REACTION 
ANALYSIS 
Nuclear physics methods oo the control of fissionable materials 
(Book in Russian), 2:51104 
FISSIONABLE MATERIALS/RADIOMETRIC ANALYSIS 
Nuclear physics methods for the control of fissionable materials 
(Book in Russian), 2:51104 
FISSIONABLE MA’ MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
res 
Flame structure studies of CF;Br-inhibited methane flames. III. 
The effect of 1% CF;Br on composition, rate constants, and net 
reaction rates, 2:51133 
The coherent flame model for turbulent chemical reactions. Final 
— 1 Mar 75-31 Jan 77, 2:52660 (AD-A-036768) 
/MATHEMATICAL MODELS 
The coherent flame model for turbulent chemical reactions. Final 
- 1 Mar 75-31 Jan Z7 2:52660 (AD-A-036768) 
ES/SPECTROSCOPY 
Analysis of combustion plasmas by Fourier 1 ott eae Final 
rt 1 Jun-30 Sep 76, re 51128 (AD-A-0372 
FLAT TE COLLECTO 
Examples for the a of solar energy by means of 
aluminium collectors, 2:51268 
Heat collector for a solar heating (Patent), 2:51280 
FLAT PLATE COLLECTORS/ALUMINIUM 
Solar collector se; it (Patent), 2:51298 
FLAT PLATE COLLECTORS/CALCULATION METHODS 
—— ‘a for calculation of flat plate collectors. II, 
FLAT PLATE COLLECTORS/COATINGS 
Optimization of coa ee for flat plate solar collectors: Phase II. 
Hs 1938.4) report, 28 June-31 Sicomtes 1976, 2:51274 (COO/ 


Solar > om with an absorber plate (Patent; absorber plate has 
dye whose color c es at certain fo ne 2:51288 
FLAT PLATE COLLE! IRS/CONSTRUCTI 
Collector for solar energy (Patent), 2:51291 
FLAT PLATE COLLE! RS/DESIGN 
Collector for solar energy (Patent), 2:51291 
ep neon testing, and delivery of a solar energy 
r system for residential heating and cooling, 2:51275 (N- 
77-10638) 
Equipment for transfer of solar energy to a liquid medium 
(Patent), 2:51304 
Solar collector (Patent), 2:51282 
Solar collector (Patent), 2:51297 
Solar energy collector (Patent), 2:51296 
Solar heating system, thermal energy storage equipment and 
= — system for houses and similar purposes (Patent), 
FLAT PLATE COLLECTORS/EFFICIENCY 
Outdoor formance results for NBS Round Robin Collector No. 
1, 2:51276 (N-77-12520) 
FLAT PLATE COLLECTORS/PERFORMANCE 
Me ‘en for calculation of flat plate collectors. Pt. 3, 
— ~ aaet solar energy for grain drying in Western Canada, 
FLAT PLATE COLLECTORS/SPECTRALLY SELECTIVE 
SURFACES 
Collector for solar energy (Patent), 2:51291 
FLOOD CONTROL/ENVIRONMENTAL 
Impact of upstream storage and diversions on salinity balance in 
estuaries, 2:52953 
FLORIDA/ELECTRIC POWER 
Statistics of the Florida electric utility industry, 1960-1975, 2:52085 
FLOW BLOCKAGE/HYDRODYNAMICS 
Analysis of the formation of local cooling disturbances in sodium- 
cooled fast breeder reactors, 2:51620 -2331) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW REGULATO 


RS 
See also VALVES 
Nuclear reactor fuel sub-assemblies (Patent; LMFBR), 2:51652 
FLOWMETERS/PERFORMANCE 


~ -current flow rate meter for measuring sodium flow rates, 
231598 (AED-Conf-76-086-000) 





NOV. 15, 1977 


FLUE GAS/CLEANING 
Development program for an ionizer-precipitator fine particle dust 
collection system as applied to coal-fired utility steam 
gon. Volume I. Final report, 2:51455 (EPRI-FP- 
91(Vol.1)(10-76)) 
Development program for an ionizer-precipitator fine particle dust 
collection system as aj — to coal-fired utility steam 
pocenten. Volume II. Final report, 2:51456 (EPRI-FP- 
91(Vol.2)) 
Facilities for removal and treatment of waste material, 2:50647 
Method and apparatus for reducing NO/sub x/ from furnaces 
(Patent), 2:52912 
-charge electrostatic preci ~ 2:51457 (LBL-5987) 
E GAS/DATA COMP: 
""Enginering data for waste heat ll 2:52234 (NBS- 
boo! 


FLUE GAS/DESULFURIZATION 

Alternatives for disposal of flue gas cleaning wastes, 2:50657 

Comparison of flue gas desulfurization, liquefaction, and coal 
eee for use at coal-fired power plants. Final report, 

51459 (PB-264536) 
ing a regional atmospheric control strategy for electric 
ilities (Optimized strategy for meeting SO2 emission standards 
——— flue gas desulfurization and/or purchase of 
We sulfur coal), 2:5146 

Engineering/economic am of coal preparation with SO2 
clean-up processes for keeping higher sulfur coals in the energy 
market, 2:50571 (CONF-761086-) 

Flue gas desulfurization: state-of-the-art review, 2:50656 

State and development of —- purification, 2:52908 

FLUE GAS/GAS ANALYS. 

Instrumentation (Measuring flow rate, temperature, pressure, heat 
flow, and chemical composition of exhaust stack gases), 2:52235 
(NBS-Handbook-121) 

FLUE GAS/HEAT RECOVERY 
Method and apparatus for heat recovery from flue gases (Patent), 


FLUE GAS/PRESSURE MEASUREMENT 
Instrumentation (Measuring flow rate, temperature, pressure, heat 
flow, and chemical composition of exhaust stack gases), 2:52235 
(NBS-Handbook-121) 
FLUE GAS/PURIFICATION 
Distribution of certain rare-earth and nonferrous metals in coal 
combustion, 2:50838 (PB-262168-T/SL) 
FLUE GAS/SCRUBBING 
— plant for the removal of coke oven emissions (Patent), 
FLUE GAS/TEMPERATURE MEASUREMENT 
Instrumentation (Measuring flow rate, temr~ rature, pressure, heat 
flow, and chemical composition of exhaust stack gases), 2:52235 
(NBS-Handbook-121) 
FLUID FLOW 
See also GAS FLOW 
LAMINAR FLOW 
TRANSITION FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
VISCOUS FLOW 
FLUID FLOW/HEAT TRANSFER 
Unsteady coupled high flux-mass and momentum transfer with a 
moving boundary, 2:52754 
FLUID FLOW/MASS TRANSFER 
Unsteady coupled high flux-mass and momentum transfer with a 
moving boundary, 2:52754 
FLUID FLOW/STANDARDIZED TERMINOLOGY 
New standardized international working formulas for liquids, 


— and vilaos/ akan nl ine 


H-Division quarterly report, January-March 1977 (Physics 
a aga LLL), 2:52518 (UCRL-50028-77-1) 
FLUID BED/CENTRIFUGATION 
= pecan a review (15 refs), 2:50831 (CONF- 


FLUIDIZED BED/HEAT TRANSFER 
Shallow fluidised-bed heat transfer (Comparison with deep-bed 
experience), 2:50840 
FLUIDIZED-BED COMBUSTION/AIR POLLUTION 
ABATEMENT 
Contribution of fluid-bed technology to energy savin y ee 
environmental protection (Aids steam raising and destruction of 
noxious wastes), 2:50842 
Influence of various factors on the reduction of the nitrogen oxide 
content in heavy oil firing in the fluidized bed firing, 2:52787 
FLUIDIZED-BED COMBUSTION/BIBLIOGRAP’ 
Fluidized bed combustion (citations from the NTIS data base). 
Report for 1969-Mar 77, 2:50835 (NTIS/PS-77/0194) 
FLUIDIZED-BED COMBUSTION/HEAT EXCHANGERS 
Toward more versatile fluidised-bed heat exchangers (Using 
falling cloud of dense particles), 2:50841 


FOKKER-PLANCK EQUATION/NUMERICAL SOLUTION 


FLUIDIZED-BED COMBUSTION/RESEARCH PROGRAMS 

U.S. Environmental Protection Agency's fluidized-bed 
combustion program, FY 1976. Annual status report Jul 75-Sep 
76, 2:50836 (PB-265354) 

FLUIDIZED-BED COMBUSTORS/CRITICALITY 

Theoretical studies on the criticali -é of fluidized-bed furnaces for 

HTR fuel elements, 2:51028 (Juel-1350) 
FLUIDIZED-BED COMBUSTORS/DESIGN 

Atmospheric fluidized bed combustor technolocy test unit 
program, 2:52209 (CONF-770447-1) 

Industrial application of fluidized-bed combustion: phase I. 
Quarterly report, January 1-March 31, 1977 (Cold-flow model), 
2:50833 (FE-2473-9) 

Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, Sa. 31, 
1977 (NHs- on H2S-H2O; benzene-water), "2:50591 (FE-2286- 


12) 
FLUIDIZED-BED COMBUSTORS/LIMESTONE 

Utilization of spent limestone from a fluidized bed oil gasification/ 
desulfurization process in concrete, 2:52280 

FLUIDIZED-BED COMBUSTORS/PERFORMANCE TESTING 

Atmospheric fluidized bed combustor technolocy test unit 
program, 2:52209 (CONF-770447-1) 

Industrial application of fluidized-bed combustion: phase I. 
Quarterly report, January 1-March 31, 1977 (Cold-flow model), 
2:50833 (FE-2473-9) 

FLUIDIZED-BED COMBUSTORS/RESEARCH PROGRAMS 

Atmospheric fluidized bed combustor technolocy test unit 
program, 2:52209 (CONF-770447-1) 

Multicell fluidized-bed boiler design, construction, and 
program. Quarterly progress status report, felp Geptaniaee 1975, 
2:51428 (FE-1237-42 

FLUIDIZED-BED COMBUSTORS/RESIDUES 

Utilization of spent limestone from a fluidized bed oil gasification/ 

desulfurization process in concrete, 2:52280 
FLUORINATED AROMATIC HYDROCARBONS/CHEMICAL 

REACTIONS 

Sequential deuterium exchange reactions of protonated benzenes 
with D,O in the gas phase by ion cyclotron resonance 
x ve ry, 2:5264 

ICTION EQUATIONS 

 Penaana ohne barriers for halogen six-center 

semiempirical valence-bond predictions, 2:52628 
FLUORINE/REMOVAL 

Open space as an air resource management measure. Volume I. 
Sink factors, 2:52881 (PB-261758) 

Open space as an air resource management measure. Volume 

Appendix to sink factors. Final report, 2:52882 (PB-261759) 
FLUORINE/VALENCE 

Potential energy barriers for halogen six-center 

semiempirical valence-bond sel 2:52628 
FLUORINE 18/CHERENKO UNTING 

Cerenkov counting and quid scintillation counting for the 

determination of 'F, 2:52 
FLUORINE 18/SCINTILLATION COUNTING 

Cerenkov — and = scintillation counting for the 

determination of '*F, 2:52606 
FLUORINE COMPLEXES/COMPLEXOMETRY 
Treatment of uranyl nitrate and fluorine solutions, 2:51027 (JEN- 


365) 
FLY ASH/RECYCLING 
Trends in waste utilization in construction, 2:52266 
FLY ASH/USES 
Feasibility of returning fly ash to Western Maryland for mine 
reclamation. Final report, 2:50645 (PB-262520) 
Gas-turbine total energy system for a cement plant, 2:52229 
Production of forty percent core area flyash brick using a 
Southern West Virginia flyash, 2:52288 
Progress in the conversion of sulfur oxide scrubber sludges into 
environmentally acceptable p empey 2:52284 
Utilization of spent limestone from a fluidized bed oil gasification/ 
desulfurization process in concrete, 2:52280 
Utilization of industrial by-products in blended cements, 2:52283 
FLY ASH/WASTE PR G 
Progress in the conversion of sulfur oxide scrubber sludges into 
environmentally acceptable products, 2:52284 
YWHEELS/USES 


Flywheel energy propulsion and the electric vehicle, 2:52374 
(CONF-740215-P2 
Hybrid drive with flywheel com; t for economic and dynamic 
operation, 2:52402 (CONF-740215-P2) 
REACTOR/REACTOR OPERATION 
Report on the work on the ‘Forschungs- und Messreaktor 
raunschweig’ (FMRB) during the year 1975, 2:51812 (PTB- 
FMRB-63) 
FOKKER-PLANCK EQUATION/NUMERICAL SOLUTION 
Numerical solution of the Fokker-Planck equations for a multi- 
species plasma, 2:53413 (UCRL-79275) 





FOOD 


D 
See also ANIMAL FEEDS 
FRUITS 


SEAFOOD 
VEGETABLES 
FOOD/CHEMICAL ANALYSIS 
Naturally occurring nitrostable compounds. I. Secondary amines 
in foodstuffs, 2:52642 
FOOD/PRODUCTION 
——_ of TVA’s national fertilizer introduction program, 
FORCED CONVECTION/BIBLIOGRAPHIES 
Enhanced single-phase heat transfer for ocean thermal ener, 
‘aie systems. Final report, 2:51234 (ORNL/Sub-7 7 
FORCED DRAFT COOLING TOWERS 
See aoe DRAFT COOLING TOWERS 


Approach to time series modeling and forecasting illustrated by 
urly electricity demands, 2:52022 (EPRI-SR-31) 
veccendings on forecasting methodology for time-of-day and 
seasonal electric utility —_ te 52073 (EPRI-SR-31) 
FORECASTING/EVALUATI 
Some recent developments in . ele techniques and strategy, 
2:52021 or SR-31) 
v lmpotence 0 to ae (S Saud bia), 2:52065 
mpotence of oil companies (Situation in i Arabia), 2: 
IODEGRADATION 
Agricultural and forestry wastes as an energy resource, 2:51203 


Silviculture energy lantations, 2:51200 
FORESTS/BIO MASS 
Productivity and nutrient export studies in a cypress swamp and 
lake system in Louisiana, 2: 5296 8 
FORESTS/MANAGEMENT ‘° 
Forest Management Plan, ERDA Oak Ridge Reservation: 1976- 
1980, 2:52925 (ORNL/TM-5833) 
FORSCHUNGSREAKTOR GEESTHACHT-2 
See FRG-2 REACTOR 
FORSMARK-1 REACTOR/REACTOR SITES 
Ground motions at Forsmark caused by earthquakes, 2:51787 
(FOA-C-20099-T 1) 
FORSMARK-2 REACTOR/REACTOR SITES 
Ground motions at Forsmark caused by earthquakes, 2:51787 
(FOA-C-20099-T 1) 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
PEAT 


PETROLEUM 
SYNTHETIC FUELS 
Mineral facts and problems, 1975 edition. Bulletin (Book), 2:53187 
B-266089 


(P ) 
FOSSIL FUELS/COMBUSTION 
Energy sources of polycyclic aromatic hydrocarbons 
(Carcinogenicity of PAHs), 2:52869 (CONF-770130-2) 
FOSSIL FUELS/ENVIRONMENTAL EFFECTS 
Energy sources of polycyclic aromatic hydrocarbons 
(Carcinogenicity of PAHs), 2:52869 (CONF: 770130-2) 
FOSSIL FUELS/HEALTH HAZARDS 
Energy sources of polycyclic aromatic hyd 
(Carcinogenicity of anny 2:52869 (CONF-770130-2) 
FOSSIL FUELS/RESEARCH PROGRAMS 
Report of the ot cameo on energy-related atomic and 
molecular scien oar for Feb-Oct 75, 2:53243 (PB-264052) 
FOSSIL-FUEL rowER 
Fossil-fuel power plant Mehrum, 2:51413 
FOSSIL-FUEL PO VER PLANTS/AIR POLLUTION 
——— and transformation of pollutants from major fossil fuel 
sources, 2:52870 (CONF-770622-5) 
FOSSIL. omy L POWER PLANTS/AIR POLLUTION 


Coubaoes of flue gas desulfurization, coal liquefaction, and coal 
ification for use at coal-fired power plants. Final report, 
:51459 (PB-264536) 
Desi ning a re atmospheric control strategy for electric 
utilities (Optimized strategy for meeting SO2 emission 
by coal preparation, — gas desulfurization and/or purchase of 
in sulfur hoe | 2:5146 
ee economic athlon of NOx control for coal-fired 
yclone furnaces. Final Teport, 2:51460 (PB-264642) 
FOSSIL-FUEL POWER PLANTS/CARBON DIOXIDE 
Can we control the carbon dioxide in the —. 2:51994 
FOSSIL-FUEL POWER PLANTS/COMPARA’ 
EVALUATIONS 
Action plan to improve power Ay FS gern roductivity (Bull Run and 
Widows Creek unit 8), 2:51683 (PB-264482) 
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Study of the reliability of large coal-fired and nuclear 
lants. Factors affecting power plant reliability. Vo! es TH. 
Final wane (Bull Run and Widows Creek unit 8), 2:51682 (PB- 


gua ~ a reliability of large coal-fired and nuclear power 
plants. Factors affectin a lant reliability. Volume I. Final 
30479) (Bull Run and Widows Creek unit 8), 2:51680 (PB- 


oy: on fae reliability of large coal-fired and nuclear power 
lants. Factors affecting power plant reliability. Volume II. 
Final br i (Bull Run and Widows Creek unit 8), 2:51681 (PB- 


FOSSIL-FUEL POWER PLANTS/CONSTRUCTION 
Profile of electric power plant construction work force, 2:51982 
FOSSIL-FUEL POWER PLANTS/CONTROL SYSTEMS 
Power controller for thermal power plants (Patent), 2:51440 
FOSSIL-FUEL POWER PLANTS/COOLING SYSTEMS 
Are cooling towers a burden on the environment (Fossil-fuel 
power ts), 2:52917 (ORNL-tr-4377) 
FOSSIL- L POWER PLANTS/COOLING TOWERS 
Chalk point cooling tower project. Progress report No. 1, FY 
1977, July 1, 1976-February 28, 1977 (Environmental effects), 
2:52916 (TID-27683) 
FOSSIL-FUEL POWER PLANTS/COST 
Testimony before the Connecticut Public Utilities Control 
Authority in general hearings on the economics of nuclear 
power, 2:51547 (NP-22041) 
FOSSIL-FUEL POWER PLANTS/DECISION MAKING 
Methodology for the analysis of the impacts of electric power 
— in the West: a summary report, 2:52081 (LA-UR-77- 


FOSSIL-FUEL POWER PLANTS/ECONOMIC IMPACT 
The impact of power developments on the Navajo Nation, 2:50851 
(PB-261746) 
FOSSIL-FUEL POWER PLANTS/ECONOMICS 
Coal and nuclear generating costs, 2:52088 (EPRI-PS-455-SR) 
FOSSIL-FUEL POWER PLANTS/ELECTROSTATIC 
PRECIPITATORS 
Development program for an ionizer-precipitator fine particle dust 
collection system as — to coal-fired utility steam 
—- Volume I. Final report, 2:51455 (EPRI-FP- 
91(Vol.1)(10-76)) 
Development program for an ionizer-precipitator fine particle dust 
collection system as applied to coal-fired utility steam 
ee Volume II. Final report, 2:51456 (EPRI-FP- 


— 2)) 
Sars e electrostatic precipitation, 2:51457 (LBL-5987) 
ee SILFUEL POWER PLA /ENVIRONMENTAL 

Are Are cooing towers a burden on the environment (Fossil-fuel 
power plants), 2:52917 (ORNL-tr-4377) 

Chalk point cooling tower project. Progress report No. 1, FY 
1977, July 1, 1976-February 28, 1977 Ser a etter effects), 
2:52916 (TID-27683) 

Character and transformation of yoy from major fossil fuel 
erergy sources, 2:52870 (CONF-770622-5) 

Character and transformation of pollutants from major fossil fuel 
energy sources, 2:52876 (O) /TM-5919) 

Coal technology applications: a literature review of converting 
steam boilers to coal firing, 2:51453 (UCID-17514) 

Effects of energy development on air quality in the Rocky 
Mountain West (Environmental effects of coal and oil shale 
development), 2:52872 (LA-UR-77-645) 

Environmental effects of using coal for generating electricity 
(Extensive refs), 2:50663 (NUREG-0252) 

Pollutant removal from coal-ash basin effluent, 2:53146 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Environmental analysis technique for coal conversion process 
studies, 2:50665 

Methodology for the analysis of the impacts of electric power 
io in the West: a summary report, 2:52081 (LA-UR-77- 

Sociocultural and institutional constraints on energy developments 
in the arid west, 2:50667 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 
Catalytic reduction of nitrogen oxides with ammonia: utility t 
too : . Final report, Jan 1973-Oct 1976, 2:51458 Pe 
ee 7 +p med TURBINES 
Generating t and method of starting up a generating plant 
(Patent), 2:51446 ‘ f 
FOSSIL-FUEL POWER PLANTS/GASEOUS WASTES 
om and transformation a from major fossil fuel 
sources, 2:52870 (CONF-770622-5) 
FOSSIL. POWER P’ 


—- and safety apm tk of nuclear, geothermal, and fossil-fuel 
electric generation in California. Volume 9. Methodologies for 
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review of the health and safety aspects of proposed nuclear, 
gma and fossil-fuel sites and facilities, 2:51884 (LBL- 

Multi-State Atmospheric Power Production Pollution program 
oan. hazard from fossil fuels combustion), 2:52896 (UCRL- 

FOSSIL-FUEL POWER PLANTS/OPERATION 

Generating plant and method of starting up a generating plant 

(Patent), 2:51446 
FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 
Can we control the carbon dioxide in the atmosphere, 2:51994 
FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 

EQUIPMENT 

Facilities for removal and treatment of waste material, 2:50647 

S -charge electrostatic precipitation, 2:51457 (LBL-5987) 

FOSSIL-FUEL POWER PLANTS/RELIABILITY 

Action plan to improve power plant productivity (Bull Run and 
Widows Creek unit 8), 2:51683 (PB-264482) 

Study of the reliability of large coal-fired and nuclear power 
plants. Factors affecting power plant reliability. Volume III. 
a (Bull Run and Widows Creek unit 8), 2:51682 (PB- 
2 


) 

Study on the reliability of large coal-fired and nuclear power 
plants. Factors affecting power plant reliability. Volume I. Final 
report (Bull Run and Widows Creek unit 8), 2:51680 (PB- 
264479) 

Study on the reliability of large coal-fired and nuclear power 
plants. Factors affecting power plant reliability. Volume II. 
Final report (Bull Run and Widows Creek unit 8), 2:51681 (PB- 
264480) 

FOSSIL-FUEL POWER PLANTS/RETROFITTING 

Coal Conversion Program. Energy supply and environmental 
coordination act (as amended). Section 2. Final revised 
environmental impact statement. Volume I, 2:51451 (FEA/G- 
77/145) 

Coal Conversion Program. Energy supply and environmental 
coordination act (as amended). Section 2. Final revised 
environmental impact statement. Volume II, 2:51452 (FEA/G- 
77/146) 

Coal technology applications: a literature review of converting 
steam boilers to coal firing, 2:51453 (UCID-17514) 

FOSSIL-FUEL POWER PLANTS/SIMULATION 

Modelling and simulation of power plant processes, 2:51545 

(KFK-PDV-90 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 

Health and safety impacts of nuclear, geothermal, and fossil-fuel 
electric generation in California. Volume 9. Methodologies for 
review of the health and safety aspects of proposed nuclear, 
geothermal, and fossil-fuel sites and facilities, 2:51884 (LBL- 

23 


5923) 
FOSSIL-FUEL POWER PLANTS/SOCIAL IMPACT 
The impact of power developments on the Navajo Nation, 2:50851 
(PB-261746) 
FOSSIL-FUEL POWER PLANTS/SOCIO-ECONOMIC 
FACTORS 


Methodology for the analysis of the impacts of electric power 
io in the West: a summary report, 2:52081 (LA-UR-77- 
11 
Profile of electric power plant construction work force, 2:51982 
Sociocultural and institutional constraints on energy developments 
in the arid west, 2:50667 
FOSSIL-FUEL POWER PLANTS/START-UP . 
Generating plant and method of starting up a generating plant 
(Patent), 2:51446 
FOSSIL-FUEL POWER PLANTS/THERMAL EFFLUENTS 
Calibration of a thermal enrichment model for shallow, barricaded 
estuaries. Final report, 2:53020 (PB-262218) 
WL 


See also DUCKS 
FOWL/RADIOPRESERVATION 
—— of fresh poultry. Technical report, 2:53116 (AD-A- 


8009) 

FRANCE/COAL INDUSTRY 

New developments of the French plan for coal, 2:50557 
FRANCE/ELECTRIC APPLIANCES 

Energy label: a means of energy conservation, 2:52013 
FRANCE/ENERGY CONSUMPTION 

Contribution of coal to the overall provision of France with 

energy, 2:50558 

FRANCE/SITE SELECTION 

oe and site arrangement, 2:51785 (AED-Conf-76- 


Improved efficiency compressors for household refrigerators and 
reezers (Electric motors), 2:52165 (CONF-7605139-) 


FUEL CELLS/ELECTRODES 


FREEZERS/DESIGN 
Reduction of energy on combination or Eiaaaae 
improved designs, 2:52166 (CONF-7605139-) 
FREEZERS/ENERGY CONSERVATION 
Improved efficiency compressors for household 
reezers (Electric motors), 2:52165 (CONF. 70513 ) 
FREEZERS/ENERGY CONSUMPTION 
Labeling and consumer information pro; for beens = soe 
freezers: a study of the effectiveness o' energy use ing asa 
device to increase the efficiency of the nation’s appliances, 
2:52176 (PB-264406) 
Reduction of energy on combination re’ ae eee through 
improved designs, 2: — (CONF-7605139-) 
FREEZERS/W I WASTE HEA 
Integrated household a ~ and utility services for 
conservation in dwellings 2:52159 (CO) F-1605139.) 
FRENCH ORGANIZATI 
Research and development work in the French eo col all mining 
industry, 2:50559 
FREONS/THERMAL EFFICIENCY 
Energy conservation through more efficient refrigerants, 2:52153 
(CONF-7605139-) 
TS ee PROPERTIES 
uter program for dete thermodynamic properties 
of freon refi igerant,2:513 2:51361 SO 1549-4) 
FREQUENCY 
Frequency converter np te pe Be current multifrequency, 
10 kW. Volume III. Final technical report, 2:51465 (AD-A- 
035045) 
Generator set, 100kW frequency converter. Final technical report, 
2:51466 (AD-A-035046 
SS ee 2:52251 (BNL-30630) 
Natural sewage recycling systems, 2: 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRG-2 REACTOR/REACTOR OPERATION 
Geesthacht research reactor (FRG-2) as an irradiation reactor, 
2:51821 (GKSS-76/E/46) 
FROGS/TEMPERATURE EFFECTS 
Tolerance to high temperature and salinity by tadpoles of the 
Philippine frog, Rana cancrivora, 2:53144 
FRUCTOSE/QUANTITATIVE CHEMICAL ANALYSIS 
Protein-bound carbohydrates in breast cancer. Liquid- 
chromatographic analysis for mannose, galactose, fucose, and 
sialic acid in serum, 2:52580 


FRUITS 
(Edible parts of plants only.) 
FRUITS/SOLAR DRYING 
Survey of solar agricultural dryers, 2:51262 
FTR REACTOR 
See FFTF REACTOR 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/DEFORMATION 
Theoretical analysis of the deformations produced in fast reactor 
fuel cladding having local overheated zone, 2:51763 (PNCT- 
831-75-01) 
FUEL CANS/MECHANICAL TESTS 
Analysis of ri _ compression test by finite element method, 
2:51758 (JAERI-M-6690) 
FUEL CANS/RESEARCH PROGRAMS 
LMFBR mixed oxide fuels fabrication devel it. Quarterly 
progress report, A: ~y une 1976, 2:51612 DL-TME-76-74) 
FUEL CANS/ 


DSTRESS user’s me (LMFBR), 2:51613 (HEDL-TME-76- 


Wetting of cladding materials and other metals and alloys bi: 
sodium, 2:52514 (AERE-R-7406(Rev.)) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
COAL FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROCARBON FUEL CELLS 
HYDROGEN FUEL CELLS 
NATURAL GAS FUEL CELLS 
FUEL CELLS/CATALYSIS 
Semiannual technical report, 1 Jun 1974 to 30 November 1974, 
2:52115 (AD-A-037241) 
FUEL CELLS/CATALYSTS 
Effects of sintering on porous fuel cell electrodes (In fuel cell 
environment), 2:52114 (CONF-770531-3) 
FUEL CELLS/ELECTROCHEMISTRY 
Fuel cells and solid electrolytes. Final report, 1 Jun 1975-30 Sep 
1976, 2:52112 (AD-A-033782) 
FUEL CELLS/ELECTRODES 
Semiannual technical report, 1 Jun 1974 to 30 November 1974, 
2:52115 (AD-A-037241) 





FUEL CELLS/ELECTROLYTES 


FUEL CELLS/ELECTROLYTES 
Fuel cells and solid electrolytes. Final report, 1 Jun 1975-30 Sep 
1976, 2:52112 (AD-A-033782) 
Semiannual technical report, 1 Jun 1974 to 30 November 1974, 


2:52115 a pty a 
CHANNELS iW REGULATO 
Nuclear reactor fuel sub-assemblies ame LMFBR), 2:51652 
FUEL CHANNELS/INCLINATION 
Improvements in or relating to inclinometers (Patent), 2:51752 
FUEL 'UMPTION 


Carpool incentives: analysis of transportation and energy impacts, 
2:52011 (PB-263 969) 

Fuels and —- data: United States by states and census 
divisions, 1973. Information circular, 2:52048 (PB-262362) 

FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also PLUTONIUM RECYCLE 
Build-up and deca | of fuel actinides in the fuel cycle of nuclear 
reactors, 2:51517 (JAERI-M-6541) 
Regional Nuclear Fuel Cycle Centres. Vol. II. Basic studies, 1977 
report of the IAEA study project, 2:51031 (STI/PUB- 
445(Vol.2)) 
Thorium as a substitute for uranium, 2:51686 
FUEL CYCLE/COST 

Considerations on the economy of the fuel cycle, 2:51025 
FUEL CYCLE/SAFETY 

Project ‘Nuclear Fuel Safety’, 2:51085 
FUEL DENSIFICATION/TEMPERATURE DEPENDENCE 

Effect of the fuel pellets densification on the fuel-rod internal 
li (PWR), 2:51544 (JAERI-M-6631) 

ELEMENT CLUSTERS/BURNOUT 

Burnout yr with 6 x 6, 8 x 8 and 7 x 7 rod bundle test 

sections Lae as model fluid, 2:51756 (GKSS-76/E/44) 
FUEL ELEMENT CLUSTERS/FLUID FLOW 

Bundle subchannel flow distribution: a measurement technique 
(SNR-1 reactor), 2:51597 (AED-Conf-76-086-000) 

Thermo-fluiddynamic analysis of gas cooled fuel element bundles, 
2:51611 (EURFNR-1420) 

Three-dimensional velocity measurements in fuel rod bundle 
models by means of a laser Doppler technique, 2:51698 (AED- 
Conf-76-086-000) 

FUEL ELEMENT CLUSTERS/GAMMA FUEL SCANNING 

Results of ma-scanning measurements on Windscale AGR 
stringer Mk4/S46 and implications for civil AGRs, 2:51563 
(CEGB-RD/B/N-3689) 

FUEL ELEMENT CLUSTERS/HEAT TRANSFER 

Comparison of THI3D thermal-hydraulic analyses with 
experimental data, 2:51600 (ANL-CT-77-11) 

Thermo-fluiddynamic analysis of gas cooled fuel element bundles, 
2:51611 (EURFNR-1420) 

FUEL ELEMENT CLUSTERS/HYDRAULICS 

Comparison of THI3D thermal-hydraulic analyses with 
experimental data, 2:51600 (ANL-CT-77-11) 

FUEL ELEMENT CLUSTERS/SUBCOOLED BOILING 

Flow processes during subcooled boiling in fuel rod clusters of 
water-cooled reactors (BWR), 2:51515 (INIS-mf-3610) 

FUEL ELEMENT CLUSTERS/TEMPERATURE 

DISTRIBUTION 

ARTIS - a computer programme for calculating the temperature 
and velocity distribution in rod clusters with parallel flow- 
through, 2:51711 (IKE-5-200) 

FUEL ELEMENT CLUSTERS/TURBULENT FLOW 

Hot-wire anemometry in sub-channels of rod clusters, 2:51693 

(AED-Conf-76-086-G00 
FUEL ELEMENT CLUSTERS/VOIDS 

Effect of incoherency on ae dynamics in LMFBR wire- 

wrapped subassemblies, 2:51853 (CONF-770640-1) 
FUEL E ENT FAILURE 

Fourth water-reactor safety-research informtion meeting, 2:51918 

Materials properties utilization in a cumulative mechanical damage 
Fears -y LMFBR fuel pin failure analysis, 2:51606 (CONF- 

FUEL ELEMENT FAILURE/PROBABILITY 

Cladding flaw growth index: a method for corewide fuel rod 

~~ prediction (PWR and BWR), 2:51508 (EPRI-NP-324- 


FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 
Multirod burst test program quarterly Fen report for 
October-December 1976 (BWR; PWR), 2:51888 (ORNL/ 
NUREG/TM-95) 
FUEL ELEMENTS 
See also FUEL CANS 
FUEL PINS 
FUEL RODS 
FUEL SPHERES 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
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FUEL ELEMENTS/BURNOUT ’ 
Burnout in boiling heat transfer. I]. Subcooled and + aaa 
forced-convection systems (PWR and BWR), 2:51919 
Regularities in heat transfer burnout in annular channels with 
various rules of heat evolution alon ne the length, 2:51725 
FUEL ELEMENTS/DEFORMATIO 
CYGRO-4 fuel rod analysis computer program (LWBR/AWBA 
develo; a TO} ), 2:51639 (WAPD-TM-1300) 
= ELEM ESIGN 
study a block-pin type fuel for experimental VHTR 
EVHTR) core, 2:51571 (JAERI-M-6714) 
FUEL ELEMENTS/FABRICATION 
Fuel manufacture and quality control. Fuel manufact 
technology for light water reactors. Quality control, 2:51502 
(AED-Conf-76-660-058) 
Method for the fabrication of nuclear fuel bodies (Patent), 2:51588 
FUEL ELEMENTS/FISSION PRODUCT RELEASE 
Calculation of the additional FPs release rs a defect hole on 
the cladding of a fuel rod (code CODAC-ARFP), 2:51516 
(JAERI-M-6399) 
Models of fission gas behavior in fast reactor fuels under steady 
state and transient onan, 3 2:51844 (AERE-TP-676) 
FUEL ELEMENTS/HEAT 
FLATT - a computer ran bow ant for calculating flow an 
temperature transients in nuclear fuels, 2:5171 (INTS anf-3475) 
GAP-1 - a computer program to predict pellet clad pap 
conductance in nuclear fuels (BWR), 2:51511 (INIS-mf-3476) 
HEATRN-FEM: a finite-element conduction code for transient 
thermal response of the fuel rod in axisymmetric and plane 
configurations, 2:51718 (JAERI-M-6665) 
Regularities in heat transfer burnout in annular channels with 
various rules of heat evolution along the length, 2:51725 
FUEL ELEMENTS/PHYSICAL RADIATION EFFECTS 
Properties of graphitic materials for spherical fuel elements for 
on and results of neutron exposure, 2:51551 (AED-Conf-76- 


-000) 
FUEL ELEMENTS/QUALITY CONTROL 
Analysis of technology and quality control of the fuel elements 
production process, 2:51022 (IBK-1402) 
FUEL ELEME /STRESS ANALYSIS 
Stress calculations in block-type fuel elements (HTGR), 2:51575 
(Juel-1354) 
FUEL FEEDING SYSTEMS 
Coal gasification process with copes procedures for 
continuously feeding lump coal under pressure (Patent; 12 
claims), 2:50603 
FUEL GAS 
See also HIGH BTU GAS 
LOW BTU GAS 
FUEL GAS/CALORIFIC VALUE 
Coal preparation for gasification (Gasification for an industrial 
plant (7 Wellman-Galusha gasifiers)), 2:50605 
Process for gasifying solid carbonaceous fuel (Patent; 28 claims), 


FUEL GAS/CHEMICAL COMPOSITION 
Exxon ye —< Ormchaicel process: predevelopment 


rogress report, October- 
| hy Tg 31, i976 25 50599 3 EES -2369-8) 


FUEL GAS/ECONO 
Economics of current pr advanced gasification processes for fuel 
gas production. Final report (Comparison of air or oxygen 
— for three gasification processes), 2:50585 (EPRI-AF- 


44) 
FUEL GAS/GAS CHROMATOGRAPHY 
Exxon catalytic coal gasification process: predevelopment 
gram. Quarterly technical progress report, October- 
eater 31, 1976, 2:50593 (FE- 2369-8) 
FUEL GAS/PRODUCTION 
Economics of current and advanced gasification processes for fuel 
gas production. Final report (Comparison of air or oxygen 
— for three gasification processes), 2:50585 (EPRI-AF- 


FUEL GAS/PUBLIC RELATIONS 
—— in public relations (German Federal Republic), 
2: 10 


FUEL GAS/PURIFICATION 
Economics of current and advanced gasification processes for fuel 
production. Final report (Comparison of air or oxygen 
7 i for three gasification senaenelh 2:50585 (EPRI-AF- 


Process for yates raw gas ae by the pressure gasification 


of coal (Patent; 
FUEL GAS, 
Recycling of plastics, 3 51138 
FUEL ION SYSTEMS/DESIGN 
Fuel atomizing device (Patent), 2:52306 
FUEL OILS 


See also HEATING OILS 
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RESIDUAL FUELS 
FUEL OILS/COMBUSTION 
Burn-up and soot-emission of heavy-oil flames at swirl-free 
atomization, 2:50922 
Combustion of coal-oil slurry in a 100 HP firetube boiler (162 
refs), 2:50837 (PERC/RI-77/8) 
Energy reduction on process burner systems, 2:50921 
FUEL OILS/COMBUSTION PRODUCTS 
Burn-up and soot-emission of heavy-oil flames at swirl-free 
atomization, 2:50922 
FUEL OILS/DESULFURIZATION 
Utilization of spent limestone from a fluidized bed oil gasification/ 
desulfurization process in 5 ae 2:52280 
FUEL OILS/EMULSIFICA’ ATIO 
Stabilized fuel slurry (Patent; ae claims), 2:50845 
FUEL OILS/GASIFICATION 
Apparatus for and process of converting carbonaceous materials 
containing sulphur to an essentially sulphur-free combustible gas 
(Patent), 2:50606 
Utilization of spent limestone from a fluidized bed oil gasification/ 
desulfurization process in concrete, 2:52280 
FUEL PELLETS/AUTORADIOGRAPHY 
Plutonium spot of mixed oxide fuel. III. Evaluation of plutonium 
spot size by alpha-autoradiography, 2:51761 (PNCT-831-75-01) 
FUEL PELLETS/FABRICATION 
Quality control and testing UO2 powder and sintering pellets for 
nuclear fuel for LWR in out of pile condition, 2:51510 (IBK- 


1401) 
FUEL PELLETS/RADIATION EFFECTS 
ee performance of low density pellet, 2:51762 (PNCT- 
1-75-01) 
FUEL PELLETS/SURFACE COATING 
Quantitative model conceptions of the pyrolysis of gaseous 
hydrocarbons in fluidized beds, 2:51024 (Juel-1348) 
FUEL PINS 
Fast Breeder Project. Third quarterly report, 1976, 2:51915 
(EURFNR-1391) 
FUEL PINS/PERFORMANCE 
Fast breeder reactor fuel pin performance code PIPER’, 2:51631 
(PNCT-841-76-16) 
FUEL PINS/PERFORMANCE TESTING 
Post-irradiation examination of the vipac fuel assemblies IFA-104 
and IFA-203, irradiated in the Halden boiling water reactor, 
2:51505 (ECN-8) 
FUEL PINS/PHYSICAL RADIATION EFFECTS 
BR-2 capsule experimental series Mol-8C: nondestructive post- 
irradiation examination, 2:51644 (EURFNR-1365) 
FUEL PINS/RESEARCH PROGRAMS 
LMFBR mixed oxide fuels fabrication development. Quarterly 
progress report, April-June 1976, 2:51612 (HEDL-TM E-7674) 
FUEL PINS/SIMULATION 
Heaters to simulate fuel oe for heat transfer tests in single-phase 
yo -metal-flow (SNR-1 reactor), 2:51619 (KFK-2258) 
FUEL PINS/TEMPERATURE DISTRIBUTION 
TOPLE: a transient thermal-hydraulic computer program for 
sodium cooled test loops, 2:51614 (HEDL-TME-77-28) 
FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 
FUEL REPROCESSING PLANTS/GASEOUS WASTES 
Containment of ?°Rn via adsorption on molecular sieves for 
HTGR-OGCS, 2:51050 (ICP-1114) 
FUEL REPROCESSING PLANTS/NUCLEAR MATERIALS 
MANAGEMENT 
Target identification procedure for plutonium reprocessing 
facilities, 2:51102 (UCRL-79215(Rev.1)) 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
Containment of ?°Rn via adsorption on molecular sieves for 
HTGR-OGCS, 2:51050 (ICP-1114* 
FUEL REPROCESSING PLANTS/SAFEGUARDS 
Target identification procedure for plutonium reprocessing 
facilities, 2:51102 102 GCRL-79215(Kev.1) 
FUEL RODS/BU 
Verification of ao codes (LASER and CHAIN) by irradiated 
PuO2-UO; fuels in SAXTON reactor, 2:51723 (PNCT-831-75- 


01) 
FUEL RODS/DEFORMATION 
Factors influencing deformation and wall thickness of fuel rods 
under a loss-of-coolant accident, 2:51871 (JAERI-M-6542) 
FUEL RODS/DESTRUCTIVE TESTING 
Use of plutonium fuel in boiling water reactors. Destructive 
examination of PuO2-UO; fuel rods irradiated in Big Rock Point 
to 30,000 MWd/t. Final report, 2:51506 (EPRI-NP-223) 
FUEL RODS/PERFORMAN RMANCE 
Use of plutonium fuel in boiling water reactors. Destructive 
examination of PuO2-UO; fuel rods irradiated in Big Rock Point 
to 30,000 MWd/t. Final report, 2:51506 (EPRI-NP-223) 


1278 FUSION REACTORS 


FUEL RODS/PERFORMANCE TESTING 
Design, irradiation, and post-irradiation examination of the UC 
and (U, Pu)C fuel rods in the Mol-11/K1 and Mol-11/K2 test 
groups (LMFBR), 2:51645 (EURFNR-1360) 
FUEL RODS/PLUTONIUM CARBIDES 
Design, irradiation, and post-irradiation examination of the UC 
and (U, Pu)C fuel rods in the Mol-11/K1 and Mol-11/K2 test 
groups (LMFBR), 2:51645 (EURFNR-1360) 
FUEL RODS/URANIUM CARBIDES 
Design, irradiation, and post-irradiation examination of the UC 
and (U, Pu)C fuel rods in the Mol-11/K1 and Mol-11/K2 test 
groups (LMFBR), 2:51645 (EURFNR-1360) 
FUEL SLURRIES/CENTRIFUGATION 
Separating coal particles from water (Patent; 7 claims), 2:50827 
FUEL SLURRIES/FILTRATION 
Hot surfactant solution as a dewatering aid during filtration, 
2:50817 (CONF-761086-) 
FUEL SLURRIES/PURIFICATION 
Solids recovery from coal liquefaction slurry (Patent; 12 claims), 
2:50615 


FUEL SPHERES 
(Pebble bed reactor fuel elements.) 
FUEL SPHERES/FABRICATION 
Improvements in or relating to the production of metal-containing 
material in particulate form (Patent), 2:51023 
LL SYSTEMS 


See also FUEL FEEDING SYSTEMS 
FUEL INJECTION SYSTEMS 
FUEL SYSTEMS/FUEL-AIR RATIO 
Air-to-fuel ratio control means for carbureter (Patent), 2:52414 
FUEL-CLADDING INTERACTIONS/MATHEMATICAL 
MODELS 
Examinations of the mechanical interaction between oxide fuel 
and cladding in LMFBR fuel elements during power changes, 
2:51621 (KFK-2376) 
ILANT INTERACTIONS 
Fast breeder project. First quarterly report, 1976, 2:51917 
(EURFNR-1371) 


See also AUTOMOTIVE FUELS 
FOSSIL FUELS 
FUEL GAS 
JET ENGINE FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
FUELS/BI IS 
Fuels and chemicals from the Sun through bioconversion, 2:51261 


See AEROSOLS 
FUNGI 
See also YEASTS 
FUNGI/WATER POLLUTION 
Microbiological cycling of oil in estuarine marshlands (Spartina, 
Candida), 2:52992 
FURNACES 
See also BLAST FURNACES 
GAS FURNACES 
OIL FURNACES 
FURNACES/AIR POLLUTION CONTROL 
Cupola emission control with the energy saving centripetal vortex 
wet scrubber: a pilot investigation, 2:52785 
FURNACES/DESIGN 
Combustion factors for refuse derived fuel utilization in existing 
boilers, 2:51146 
Method for emergency supply of the furnace of a steam boiler, 
driving the turbine of a compressor, with fuel gas and 
equipment for applying the method (Patent), 2:52786 
FURNACES/HEAT LOSSES 
Determination of waste heat requirements, 2:52238 (NBS- 
Handbook-121) 
FURNACES/HEAT RECOVERY EQUIPMENT 
Energy conserving process furnace system and components 
thereof (Patent), 2:52248 
FURNACES/MODIFICATIONS 
Development of combustion data to utilize low-Btu gases as 
industrial process fuels. Project 8985 quarterly status report, 
January 1-March 31, 1977, 2:50834 (FE-2489-8) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 





GADOLINIUM/ADIABATIC DEMAGNETIZATION 
G 


GADOLINIUM/ADIABATIC DEMAGNETIZATION 
a magnetic refrigerator operating near room 
ture, 2:52672 (LA-6581) 
GADOL 153/ELECTRON C. 
Moessbauer study of the time dependence of the formation of 
a a the electron capture decay of **Gd in SmCls, 
GADOLINIUM 154/ROTATIONAL STATES 
Semi-microscopic rotational band theory, 2:53304 (LBL-5075) 
GADOLINIUM 155/ELECTRONIC STRUCTURE 
—— in metals: applications of the Moessbauer effect (some 
hydride electronic structures from 5’Fe, Sn, '**Eu, Ru, 
pt Ir, 195 Pr, 197 Au, 181Ta, 161Dy, 155Gd, and 237Np Moessbauer 
effect. 142 refs), 2:52503 
GADOLINIUM 155/MOESSBAUER EFFECT 
Hydrogen in metals: applications of the Moessbauer effect (some 
2 electronic structures from °’Fe, Sn, Eu, Ru, 
Ir, Pt, Au, '*'Ta, ''Dy, Gd, and 237 Np Moessbauer 
effect. 142 refs), 2:52503 
ADOLINIUM 156/ROTATIONAL STATES 
Semi-microscopic rotational band theory, 2:53304 (LBL-5075) 
GADOLINIUM 158/ROTATIONAL STATES 
Semi-microscopic rotational band moat 2:53304 (LBL-5075) 
GADOLINIUM OXIDES/FABRICATIO 
Adhesive plasters (Patent a: i for crucibles, 
control rods, etc.), 2:525 
GAGES (PRESSURE) 
See PRESSURE GAGES 
GAGES (STRAIN) 
See STRAIN GAGES 
GALACTOSE/QUANTITATIVE CHEMICAL ANALYSIS 
Protein-bound carbohydrates in breast cancer. Liquid- 
chromatographic analysis for mannose, galactose, fucose, and 
sialic acid in serum, 2:52580 
GALAXIES/COSMIC GASES 
On the possible connection between the amount of gas in galaxies, 
the activity of their nuclei and their belonging to a cluster, 
2:53228 (N-77-10985) 
ALLI VERY 


Distribution of certain rare-earth and nonferrous metals in coal 
combustion, 2:50838 (PB-262168-T/SL) 
GALLIUM ALLOYS/HYPERFINE STRUCTURE 
Moessbauer study of dilute FeX alloys with X the non-transition 
elements Al, Si, Ga, Ge, As, Sn and Sb, 2:52493 
ALLIUM ARSENIDE SOLAR CELLS/FABRICATION 
Aluminum arsenide eutectic gallium arsenide solar cell, 2:51168 
(AD-D-003501) 
arr ae eutectic gallium arsenide solar cell, 2:51169 (AD-D- 
GALLIUM ARSENIDES/COATINGS 
Oxide barriers on GaAs hare aged ion beam sputtering. 
Technical report, 2:52530 (AD-A-037243) 
GALLIUM PHOSPHIDES/PHYSICAL RADIATION EFFECTS 
Comparison of gamma-induced degradation and forward bias- 
370). degradation in GaP:Zn,O LEDs, 2:52818 (SAND-77- 
GAMMA FUEL SCANNING 
Results of scanning measurements on Windscale AGR 
stringer Mk4/S46 and implications for civil AGRs, 2:51563 
(CEGB-RD/B/N-3689) 
GAMMA RADIATION/RESONANCE SCATTERING 
Debye Waller factors and Lamb factors in the scattering of x-rays, 
-rays and thermal neutrons, 2:53333 
SOURCES 


G 
(See also specific radioisotopes.) 
GAMMA SOURCES/DATA COMPILATION 
= gamma-ray table (9299 energy entries), 2:52588 (LBL- 


6515) 
GAMMA SOURCES/GAMMA SPECTROSCOPY 
Measurement of and calibration for gamma spectrosco 
Mississippi River water. Master's thesis, 2:53012 TPE 364708) 
GAMMA S ATA COMPILATION 
“i $ gamma-ray table (9299 energy entries), 2:52588 (LBL- 
GAMMA SPECTROMETERS/HIGH-PURITY GE DETECTORS 
Use of an intrinsic germanium detector array for an aerial survey 
of surface nuclear radiation. Final report, March-June 1976, 


2:52811 (AD-A-038418) 
GAMMA SPECTROMETERS/SOLID SCINTILLATION 
DETECTORS 


Use of an intrinsic germanium detector array for an aerial survey 
of surface nuclear radiation. Final report, March-June 1976, 
2:52811 (AD-A-038418) 

LIANCES 


APP. 
See also AIR CONDITIONERS 
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CLOTHES DRYERS 
CLOTHES WASHERS 
FREEZERS 
REFRIGERATORS 
STOVES 
WATER HEATERS 
GAS APPLIANCES/ENERGY CONSERVATION 
—— energy savings from elimination of the constant b 


fired appliances, 2:52156 MONE 1605139.) 
GA ‘APP IANCES/FUEL CONS SUMPTIO: ON 


Potential energy a from elimination of the constant burning 
poh it on liances, 2:52156 (CONF-7605139-) 
APPLIAN AGS ON SYSTEMS 
ae + to determine gas consumption by pilot lights. Discussion of 
alternative ignition means to effect energy savings, 2:52172 (PB- 


m 
COMPRESSORS/OPERATION 
“Seckaent in operation of gas turbine driven compressor stations 
ofa rm natural gas transport system, 2:50961 
GAS COO) 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COCLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also AGR TYPE REACTORS 
GCFR REACTOR 
GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/REACTOR COOLING SYSTEMS 
Flow-induced and acoustically induced vibration experience in 


te) i led reactors, 2:51862 (GA-A-14291) 
GAS ENGINES 


See INTERNAL ee et ad ENGINES 
GAS FLOW/MEASURING METHODS 
= of impact ae misalignment on the value of the Type- 
S pitot tube coefficient, 2:52827 
—— of soatioe! ig points needed for representative source 


2 2:5 
GAS CES/BURNERS 

Conservation potential of Bye combustion in space heating, 
2:52162 (CONF-760513 

Study of the mixin; a ll in a small burner, 2:52687 

GAS FURNACES GY CONSERVATION 

Conservation potential of — combustion in space heating, 
2:52162 (CONF-7605139-) , 

Performance of electric water heaters and the part-load 
performance of gas furnaces and air conditioners, 2:52158 
(CONF-7605139-) 

GAS FURNACES/PERFORMANCE 

Performance of electric water heaters and the part-load 
CSOT Tea: of gas furnaces and air conditioners, 2:52158 

esl CONF-7605139-) 


LASERS 
See also CARBON DIOXIDE LASERS 
GAS LASERS/DESIGN 
Closed-cycle gas dynamic laser design investigation. Final report, 
2: 52734 (N-77-15381) 
Vibration energy transfer laser ieee eet, 2:52739 
GAS LASERS, ‘GY TRANSFER 
Molecular energy transfer by collisional processes characteristic of 
Se” . Final report 1 ie 72-31 Dec 76, 2:52720 (AD-A- 
GAS wonp ee tells ag , (Parent), 252736 
Laser action by 0; um lower states (Patent), 2:52 
— LASERS, REARC FARCH PR GGRAMS 
ew laser research and development, 2:53542 (LA-6616-PR) 
GASSI SPILLS/HAZARDS 
Volume of flammable mixture resulting from the atmospheric 


of a leak or 7 2:50936 
Gus TURBINES/COO 


temperature aie ietiesteen program. Phase I. Program 
- system definition. Topical report: reference turbine 
025) designs (primary and backup concepts), 2:51422 (FE- 
w (Apa through De Dee, ni975) 234418 PREAR DY 
? -A 31 
cast « ) 
temperature ane _— pro Phase I. 
and system definition. Topical repo’ nme "aga 


subsystem designs (primary and i backu concepts), 2:51422 
2290-25) “ 4 _ 


GAS TURBINES/FUEL SYSTEMS 
a control system for a gas turbine (Patent), 2:52409 
Gas turbines with complete continuous combustion of the fuels 
—_, 2:51439 
GAS TURBINES/HEAT EXCHANGERS 
ive heat exchanger for gas turbines (Patent), 2:52316 
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GAS TURBINES/MATERIALS TESTING 

High temperature es turbine engine component materials testing 

ares Monthly technical peo report Number 23, May 1- 
ay 31, 1977, 2:50623 (FE-1765-32) 
GAS TURBINES/OPERATION 

Experiences in operation of gas turbine driven compressor stations 
of a superregional natural gas transport system, 2:50961 

High temperature turbine technology program. Phase I. Program 
and system definition. Lens «nee report: overall plant design 
description, low Btu combined cycle electric power plant, 
2:51419 (FE-2290-18) 

High temperature turbine technology program. Phase I. Program 
and system definition. Topical report: overall plant desi; 
description liquid fuel combined cycle electric power = 
2:51420 (FE-2290-19) 

GAS TURBINES/PERFORMANCE 

Evaluation of turbine systems for compressed air energy storage 
plants. Final report for FY 1976, 2: 31929 (ANL/ES-59) 

High temperature turbine technology program. Phase I. Program 
and system definition. Topical report: reference turbine 
025" designs (primary and backup concepts), 2:51422 (FE- 

GAS TURBINES/RESEARCH PROGRAMS 

Baseline Gas Turbine Development Program. Fourteenth 
quarterly progress report , 2:52315 (COO-2749-14) 

High Temperature Turbine Technology Program. Phase I. 

rogram and system definition. Topical report: Phase III 
min chm turbine subsystem technology readiness verification 
program plan, 2:51421 (FE-2290-21) 

Water cooled gas turbine development. Annual report summary 
(April through Dec. 1975), 2:51418 (EPRI-AF-231) 

GAS TURBINES/TURBINE BLADES 

Development of directionally solidified eutectic nickel alloys for 
use in aircraft gas turbines at metal temperatures exceeding 1000 
C. Final report Jan-Oct 76, 2:52506 (AD-A-037246) 

High Temperature Turbine Technology Program. Phase I. 
Program and system definition. Final quarterly report, 
September 1-November 30, 1976, 2:51412 (FE-2291-7) 

GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/BIOLOGICAL EFFECTS 


Character and transformation of po from major fossil fuel 


energy sources, 2:52870 (CONF-770622-5) 
GASEOUS WASTES/CHEMICAL COMPOSITION 
Character and transformation of yy from major fossil fuel 
energy sources, 2:52870 — 770622-5) 
GASEOUS WASTES/CLEANIN 
State and development of gas + 2:52908 
GASEOUS WASTES/ENVIR INMENTAL EFFECTS 
Computer programs at SRL to evaluate environmental effects 
SRP operations and postulated accidental releases, 2:52915 
(DPST-75-384) 
GASEOUS WASTES/ENVIRONMENTAL TRANSPORT 
Multi-State Atmospheric Power Production Pollution program 
= hazard from fossil fuels combustion), 2:52896 (UCRL- 


9447) 
GASEOUS WASTES/OXIDATION 
Ambient air quality assessment for the SYNTHANE coal 
gasification pilot plant, 2:50666 
GASEOUS WASTES/PLUMES 
Modeling of rainstorm and ory interaction for atmospheric 
release of effluents, 2:52895 (SAND-76-9302C) 
GASES 
See also COAL GAS 
COSMIC GASES 
NATURAL GAS 
GASES/DRYING 
Energy-oriented study of industrial dryers for gases and liquids, 
2:52227 (TREE-1129) 
ASKETS/STRESS ANALYSIS 
Application of ADINA to nonlinear contact problems, 2:52684 
CRL-79593) 
GASOLINE 
See also MOBIL M-GASOLINE PROCESS 
GASOLINE/DATA COMPILATION 
Motor lines, winter 1976-77, 2:50918 (BERC/PPS-77/3) 
= E/PRODUCTION 
ison of brown 3 conversion processes, 2:50599 
GASO INE/RECOVER 
Vapor recovery ie 2:52196 (PB-262846) 
GASOLINE/REFORMER PROCESSES 
Guard beds in hydrocarbon conversion with an acidic 
multimetallic catalytic composite (Patent), 2:50898 
GASOLINE/SYNTHESIS 
Alternative energy transmission systems from OTEC plants. 
Project 8980 second quarter p yet report, October- 
December 1976, 2: 51331 (DSE/2426-8) 


GEOPRESSURED SYSTEMS/ENVIRONMENTAL EFFECTS 


Development age —— of er (FE 1773-55) 
oxygenates to gasoline. report, 
Process for production of uliedve gas (Patent; 12 claims), 2:50602 
GASOLINE, SPORT 
Alternative energy transmission systems from OTEC plants. 
Project 8980 second Jy report, October- 
December 1976, 251331 C (D 426-8) 
GASTEROPODS 
See MOLLUSCS 
GCFR REACTOR/MECHANICAL VIBRATIONS 
Flow-induced and acoustically induced vibration — in 
operating gas-cooled reactors, 2:51862 (GA-A-14291) 
TYPE CTORS 


Status ni), 231390 nuclear power systems (Development 
tent 2:5 
GCER TY REACTORS/AFTER-HEAT REMOVAL 
Reactor development pro; progress report, April 1977, 
2:51845 (AN P60) 
GCFR TYPE REACTORS/BREEDING RATIO 
Evaluation of nuclear core performance of the led fast 
—— (Comparison with LMFBR), 2:51617 (JAERI- 
-672 
GCFR TYPE REACTORS/COMPARATIVE EVALUATIONS 
Evaluation of nuclear core performance of the gas-cooled fast 
Mew (Comparison with LMFBR), 2:51617 (JAERI- 
2 
GCFR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Thermo-fluidd —_ —_ is of gas cooled fuel element bundles, 
2:51611 (E 420). 
GCFR TYPE REACT ORS/MELTDOWN 
Reactor develo ~ ts program progress report, April 1977, 
2:51845 (AN 
GCFR TYPE REACTORS/REACTOR KINETICS 
Effects of the used calculation method and cross-section set upon 
safety physics parameters of a gas-cooled fast breeder reactor, 
2:51618 (JAERI-M-6729) 
GCFR TYPE REACTORS/TRANSIENTS 
Validity of the quasi-static assumption in transient thermo- 
hydraulic analysis of GCFR, 2:51873 (JAERI-M-6598) 
EESTHA -2 RESEARCH REACTOR 


See FRG-2 REACTOR 
GENE RECOMBINATION 
Recombination in Saccharomyces cerevisiae: a DNA repair 
mutation associated with elevated mitotic gene conversion (X 
and UV radiation), 2:53114 
GENERAL RELATIVITY THEORY/BIBLIOGRAPHIES 
Relativity theory (a bibliography with abstracts). Report for 1970- 
Feb 77, 2:53344 (NTIS/PS- 77/0201) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 


Cluster-gene: evidence for one gene, one polypeptide, five 
enzymes, 2:53078 
GENOTYPE 
Duarte variant with clinical signs has alpha:-antitrypsin genotype 
ZZ, 2:53077 
GEOLOGIC DEPOSITS 
See also ALLUVIAL DEPOSITS 
NATURAL GAS DEPOSITS 
OIL SHALE DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 
GEOLOGIC DEPOSITS/MATHEMATICAL MODELS 
— of mathematical methods to the behaviour of mineral 
its and rock, 2:53209 
GEOL IC FISSURES/FORECASTING 
Basis for predition of denudation and erosion in central Kansas 
(Estimate of likelihood that erosion by the Arkansas River will 
ex the Hutchison salt member, control Kansas, during next 
million years), 2:53188 (ORNL/SUB-3454) 
GEOLOGIC FISSURES/ORIENTATION 
Methods of determining the orientations of bedrock fracture 
systems in southwestern Pennsylvania and northern West 
Virginia, 2:50671 (BM-RI-821 
GEOLOGIC STRUCTURES/ORIENTATION 
Site characterization using oriented borehole core, 2:53196 
GEOLOGIC STRUCTURES/P ILITY 
Anisotropic creation and closure of tension induced fractures 
(Explosive induced rock fractures), 2:53195 (UCRL-79578) 
ay wetter an 389. Part I. Prom 
Solar-geophysi ita num 
Boconber 1976-November 1976, 2:53224 be) 
GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOPRESSURED SYSTEMS/ENVIRONMENTAL EFFECTS 
Geothermal resources of the Texas Gulf Coast: environmental 
concerns arising from the production and disposal of 





GEOPRESSURED SYSTEMS/GEOTHERMAL FLUIDS 


Tn waters. Geological circular 76-7, 2:51354 (NP- 
GEOPRESSURED SYSTEMS/GEOTHERMAL FLUIDS 
Geothermal resources of the Texas Gulf Coast: environmental 
concerns arising from the production and disposal of 
TT waters. Geological circular 76-7, 2:51354 (NP- 
1 
GEORGIA/MARSHES 
Nitrogen — and fluxes in a Georgia salt marsh (Spartina 
alterniflora), 2:52967 
DISTRICT HEATING/COMPUTER CODES 
GEOCITY: a computer code for calculating costs of district 
neviag win geothermal resources, 2:51373 (BNWL-2208) 
GEOTHE L DISTRICT HEATING/COST 
GEOCITY: a computer code for calculating costs of district 
heating using geothermal resources, 2:51373 (BNWL-2208) 
GEOTHERMAL GY/ENVIRONMENTAL EFFECTS 
Psychosocial ecology in the development of resources. 
Psychosocial yom in geothermal development, 2:51338 
(CONF-761089-) 
GEOTHERMAL ENERGY/ENVIRONMENTAL sae 
Prudent approach to full development (Environmental concerns 
of citizens of Lake County, California), 2:51332 (CONF-761089- 


) 
U.S. ERDA geothermal pro; 2:51311 (CONF-761089-) 
GEOTHERMAL ENERGY/ GOVERNMENT POLICIES 
State ev for geothermal development. Uncovering a major 
resource. Final report, 2:51330 (PB-261744) 
GEOTHERMAL ENERGY/LEGISLATION 
State policies for geothermal development. Uncovering a major 
resource. Final report, 2:51330 (P _ 
GEOTHERMAL ENERGY/MEETIN 
Geothermal environmental seminar, 6: 2:51331 (CONF-761089-) 
GEOTHERMAL ENERGY/REGULATIONS 
Analysis of administrative factors affecting geothermal 
development at the Geysers, 2:51329 (CONF-761089-) 
GEOTHERMAL ENERGY/RESEARCH PROGRAMS 
U.S. ERDA geothermal pro; , 2:51311 (CONF-761089-) 
GEOTHERMAL ENERGY (O0-ECONOMIC FACTORS 
Psychosocial ecology in the development of resources. 
Psychosocial ecology in geothermal development, 2:51338 
(CONF- 761089.) 
GEOTHERMAL ENERGY/USES 
Local problems and potential for nonelectrical uses of geotherma! 
— > on Lake County, California), 2:51376 (CONF. 


SYSTEMS 
Resource utilization efficiency improvement of geothermal 
cycles: Phase I. Annual report, June 15, 1975-June 15, 1976, 
2:51362 (ORO-4944-4) 
GEOTHERMAL ENERGY CONVERSION/RESEARCH 
PROGRAMS 


ENERGY CONVERSION/BINARY-FLUID 


Analysis of thermal/mechanical energy conversion concepts. Bi- 
monthly report, February 1, 1977-March 31, 1977, 2:51357 
(COO-4051-3) 

ERMAL EXPLORATION/MEASURING 

INSTRUMENTS 

— of heat flux transducers to geothermal exploration, 


GEOTHERMAL FIELDS 
See also CERRO PRIETO GEOTHERMAL FIELD 
SALTON SEA GEOTHERMAL FIELD 
WAIRAKEI GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/ELECTRICAL SURVEYS 
re resistivity surveys, Roosevelt Hot Springs KGRA. 
olume 2. Final rt, 2:51315 (PB-264897) 
GEOTHERMAL FIELDS/ELECTROMAGNETIC SURVEYS 
Electrical conductivity in the crust of the western United States 
inferred from controlled source electromagnetic deep sounding 
a? ag Lake and Coso geothermal areas, Sierra Nevada), 
GEOTHERMAL FIELDS/ENVIRONMENTAL EFFECTS 
Im Valley Environmental Project: quarterly data report, 
751355 (UCID-17444-1) 
GEOTHERMAL FIELDS/GROUND SUBSIDENCE 
a subsidence research program plan, 2:51353 (LBL- 
GEOTHERMAL FIELDS/LAND POLLUTION 
Terrestrial er pie of elemental contaminants 


ts around 
GEOTHERMAL Flet bs, Mon TTOMIN RING — 


Terrestrial ser roman of elemental oe around 
geothermal — oy 2:51347 (CONF-761089-) 
GEOTHERMAL FIELDS/SITE PREPARATION 


Geotechnical investigations for geothermal facility si 2:51312 
(CONF-761089-) _ 
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GEOTHERMAL FIELDS/THERMAL WATERS 
Implications of thermal water chemistry in the Geysers-Clear 
Lake area, 2:51316 (CONF-761089-) 
FL’ 


GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 
Sampling and characterization of suspended solids in brine from 
No. 1 well, 2:51370 (UCRL-79007) 
GEOTHERMAL FLUIDS/CLEANING 
Hydrogen sulfide abatement in geothermal steam (Injection of 
— Lar oe peroxide and NaOH into geothermal steam), 
351339 ( 761089-) 
GEOTHERMAL FLUIDS/ENVIRONMENTAL EFFECTS 
Geothermal resources of the Texas Gulf Coast: environmental 
concerns arising from the production and disposal of 
eothermal waters. Geological circular 76-7, 2:51354 (NP- 
1775) 
GEOTHERMAL FLUIDS/REINJECTION 
Cyclical energy transfer method and apparatus (Patent), 2:51366 
GEOTHERMAL FLUIDS/USES 
Geothermal space heating, 2:51374 (CONF-761089-) 
GEOTHERMAL FLUIDS/WASTE DISPOSAL 
Geothermal resources of the Texas Gulf Coast: environmental 
concerns arising from the production and disposal of 
oe waters. Geological circular 76-7, 2:51354 (NP- 


EOTHERMAL HEATING 
See also GEOTHERMAL DISTRICT HEATING 
GEOTHERMAL HEATING/REVIEWS 
Geothermal heating (Book), 2:51377 (ERDA-tr-289) 
EOTHERMAL HEATING SYSTEMS/COST 


GEOCITY: a computer code for calculating costs of district 


heatin; eothermal resources, 2:51373 (BNWL-2208) 
GEOTHERMAL POWER PLANTS/AIR POLLUTION 
CONTROL 


Control of hydrogen Ty from geothermal power production, 
2:51344 (CONE. 761089-) 
GEOTHERMAL POWER PLANTS/COOLING TOWERS 
oeerslopmen of physical soo! in a wind tunnel to geothermal 
ey 2:51348 (CONF-761089-) 
L POWER PLANTS/ENVIRONMENTAL 


G 


OE FFECTS 
—_ of physical modeling in a wind tunnel to geothermal 
evelopment, 2:51348 (CONF-761089-) 
Overview of PG and E's audible noise measurement program at 
the Geysers, 2:51341 (CONF-761089-) 
GEOTHERMAL POWER PLANTS/GASEOUS WASTES 
Environmental implications of the exploitation of geothermal 
brines (Possible development in Lake County, California), 
2:51337 (CONF-761089-) 
GEOTHERMAL POWER PLANTS/HEALTH HAZARDS 
Health and safety impacts of nuclear, geothermal, and fossil-fuel 
electric generation in California. Volume 9. Methodologies for 
review of the health and safety aspects of proposed nuclear, 
[mer and fossil-fuel sites and facilities, 2:51884 (LBL- 
) 
GEOTHERMAL POWER PLANTS/SITE SELECTION 
Health and safety impacts of nuclear, geothermal, and fossil-fuel 
electric generation in California. Volume 9. Methodologies for 
review of the health and safety aspects of proposed nuc 
ri and fossil-fuel sites and facilities, 2:51884 (LBL- 
GEOTHERMAL RESOURCES/EXPLOITATION 
Utilization of en 2:51314 (N-77-10644) 
GEOTHERMAL RESOURCES/GOVERNMENT POLICIES 
State policies for geothermal development. Uncovering a major 
resource. Final rt, 2:51330 (PB-261744) 
GEOTHERMAL IURCES/LEGISLATION 
State policies for geothermal development. Uncovering a major 
resource. Final report, 2: ae 261744) 
GEOTHERMAL SP. ~— HEATIN' 
mn), 2:51374 (CONF-761089-) 


Geothermal space hea’ (In Ore 
GEOTHERMAL SPACE HEATING/DEMONSTRATION 
spe 


applications of geothermal energy (Boise and Raft River, 
aoe jects), 2:51375 (CONF-761089-) 
L ve po HEATING/RESEARCH PROGRAMS 


eo ), 2: sh (CONF: 1618) ) - (lin eines 
G AL WELLS/BLOWO OUTS 


Recent blowout of a geothermal well at the Geysers Geothermal 
Field, Sonoma County, California, 2: aga — 761089-) 
Fate eg pa WELLS/DRILLING 
valuation of commercially available aoe mall drilling fluids, 
2:51365 (SAND-77-7001) 7” 
re WELLS/FLOW mg 3 
perience of a water out o Raft River geothermal 
wells, 2:5132 
GEOTHERMAL WELLS/FLUID FLOW 
Cyclical energy transfer method and apparatus (Patent), 2:51366 
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GEOTHERMAL WELLS/NOISE 
Factors contributing to annoyance by geothermal steam well 
venting noise at the Geysers, 2:51333 (CONF-761089-) 
Possible effects of geyser noise on sleep, 2:51334 (CONF-761089-) 
GEOTHERMAL WELLS/PERFORMANCE TESTING 
Reservoir evaluation tests on RRGE 1 and RRGE 2, Raft River 
Geothermal Project, Idaho, 2:51369 (LBL-5958) 
GEOTHERMAL WELLS/POLLUTION CONTROL 
EQUIPMENT 
Particulate emissions during geothermal well drilling (Cyclone- 
muffler device), 2:51352 (CONF-761089-) 
GEOTHERMAL WELLS/PRESSURE DROP 
Study of the geothermal production and subsidence history of the 
Wairakei field, 2:51356 
GEOTHERMAL WELLS/ROCK MECHANICS 
Rock characterization at a geothermal site, 2:51328 
GEOTHERMAL WELLS/WELL DRILLING 
Art of acquiring geothermal fluids, 2:51364 (CONF-761089-) 
GEOTHERMAL WELLS/WELL STIMULATION 
Device for stimulation of geothermal wells (Patent), 2:51371 (AD- 
D-003475) 
GERMAN FEDERAL REPUBLIC/AIR QUALITY 
Sulfur dioxide. The first all-clear signals can be given, 2:52907 
GERMAN FEDERAL REPUBLIC/COAL GASIFICATION 
Situation of coal 1975/1976, 2:50793 
GERMAN FEDERAL REPUBLIC/COAL INDUSTRY 
~— bony labour policy in the German hard coal mining industry, 
GERMAN FEDERAL REPUBLIC/COAL MINES 
Way to high performance coal face workings (9 refs), 2:50783 
GERMAN FEDERAL REPUBLIC/COMPARATIVE 
EVALUATIONS 
Consumption of priary energy n the Federal Repubic of Germany, 
1976, 2:52095 
GERMAN FEDERAL REPUBLIC/ENERGY CONSERVATION 
Tasks and problems of the gas industry, 2:50923 
GERMAN FEDERAL REPUBLIC/ENERGY CONSUMPTION 
Consumption of priary energy n the Federal Repubic of Germany, 
1976, 2:52095 
Final energy consumption according to energy carriers and 
consumer groups 1950 to 1975, 2:52094 
Primary energy consumption 1975 in the Federal Republic of 
Germany, influenced by effects of present trade cycles, 
temperature and the efforts of consumers to save fuels, 2:52118 
Tasks and problems of the gas industry, 2:50923 
GERMAN FEDERAL REPUBLIC/ENERGY DEMAND 
Energy in households: heating costs comparisons and energy 
consumption forecast to 1985, 2:52177 
GERMAN FEDERAL REPUBLIC/ENERGY POLICY 
Present situation of the gas industry, 2:50945 
Situation of coal 1975/1976, 2:50793 
Urgent problems in the regional and supraregional power supply 
to North Germany, 2:51450 
GERMAN FEDERAL REPUBLIC/ENERGY SOURCES 
Statistics of the a and fuel industry 1975/76, 2:52089 
GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
Future economic and technological development of gas supplies in 
the Federal Republic of Germany, 2:50940 
eee FEDERAL REPUBLIC /FOSSIL-FUEL POWER 


Are cooling towers a burden on the environment (Fossil-fuel 
power plants), 2:52917 (ORNL-tr-4377) 
GERMAN FEDERAL REPUBLIC/FUEL CONSUMPTION 
Present situation of the gas industry, 2:50945 
.GERMAN FEDERAL REPUBLIC/NATURAL GAS FIELDS | 
——— of petroleum and natural gas in Lower Saxony, 
GERMAN FEDERAL REPUBLIC/NATURAL GAS INDUSTRY 
Focal points of the future _ market, 2:50942 
Present situation of the gas industry, 2:50945 
Tasks and problems of the gas industry, 2:50923 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
Nuclear power plants and jobs, 2:51685 
eg pe FEDERAL REPUBLIC/NUCLEAR POWER 
P 


Licensing and regulatory control of nuclear power plants in the 
Federal Republic of Germany, 2:51657 (AED-Conf-76-660-052) 
GERMAN FEDERAL REPUBLIC/OIL FIELDS 
= _—— of petroleum and natural gas in Lower Saxony, 
GERMAN FEDERAL REPUBLIC/POWER GENERATION 
Statistics of the power and fuel industry 1975/76, 2:52089 
GERMAN FEDERAL REPUBLIC/REACTOR LICENSING 
Guidelines of the Reaktor-Sicherheitsk« ission (RSK), 2:51659 
(AED-Conf-77-008-006) 
Safety analysis report for nuclear power plants in the Federal 
Republic of Germany, 2:51655 (AED-Conf-76-660-034) 
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GERMAN FEDERAL REPUBLIC/SURFACE MINING 
Brown coal mining on the border of the German Democratic 
Republic, 2:507 
Large shovel excavator for the haulage capacity of 237,000 t/d 
brown coal, 2:50797 
River, railway and road had to make way for the open cast 
mining, 2:50669 
GERMAN FEDERAL REPUBLIC/TOWN GAS 
“= energy systems - alternatives for the town gas supply, 
GERMAN FEDERAL REPUBLIC/UNDERGROUND MINING 
Methods of coal and support 1975 in the German coal 
mining industry, 91 
GERMA FEDERAL REPUBLIC/WASTE MANAGEMENT 


State and devel it of waste it, 2:52297 
GERMANES/CHEMICAL REACTION KINETICS 


Rate constants for the reactions of hydrogen atoms with some 
silanes and germanes, 2:52630 
GERMANIUM/CRYSTAL STRUCTURE 
Lattice location of 5s-p impurities implanted in type-IV 
semiconductors, 2:52501 
GERMANIUM/HYPERFINE STRUCTURE 
Conversion electron Moessbauer spectroscopy of *’Fe implants in 
Si and Ge, 2:52560 
GERMANIUM/ION IMPLANTATION 
Isomer-shift systematics of °’Co implanted in group IV 
semiconductors, 2:52527 
Lattice location of 5s-p impurities implanted in type-IV 
semiconductors, 2:52501 
GERMANIUM 61/ENERGY LEVELS 
®1Ge: a new beta-delayed proton precursor, 2:53294 (LBL-5075) 
GERMANIUM 71 1/SCINTILLATI IN COUNTING 
Liquid scintillation counting of novel radionuclides, 2:52605 
GERMANIUM ALLOYS/FABRICATION 
Superconductors (Patent, NbsGe), 2:52477 
GERMANIUM ALLOYS/HYPERFINE STR’ 
Moessbauer study of dilute FeX alloys with X the non-transition 
elements Al, Si, Ga, Ge, As, Sn and Sb, 2:52493 
IRMANY (FEDERAL REPUB 


GE LIC) 
See GERMAN FEDERAL REPUBLIC 
GEYSERS GEOTHERMAL FIELD/ACOUSTIC 
MEASUREMENTS 
Overview of PG and E’s audible noise measurement program at 
the Geysers, 2:51341 (CONF-761089-) 
GEYSERS GEOTHERMAL FIELD/AIR POLLUTION 
Air pollution modeling at the Geysers. I. General considerations, 
2:51349 (CONF-761089-) 
Air pollution a the Geysers. II. Identification of model 
requirements, 2:51350 (CONF-761089-) 
GEYSERS GEOTHERMAL FIELD/AIR POLLUTION 
ABATEMENT 
Hydrogen sulfide abatement in geothermal steam (Injection of 
aqueous hydro — peroxide and NaOH into geothermal steam), 
2:51339 (CONF-761089-) 
GEYSERS GEOTHERMAL FIELD/AIR QUALITY 
a 5 meteorological monitoring program, 2:51351 (CONF- 
1 be 
GEYSERS GEOTHERMAL FIELD/BASELINE ECO 
Geysers KGRA aquatic studies, 2:51342 (CONF-761089-) 
Geysers wildlife study, 2:51343 (CONF-761089-) 
be) anata rma FIELD/ENVIRONMENTAL 


Effects of geothermal operations on the native trees at the 
Geysers, 2:51340 (CONF- poe ao 
Factors ee to annoyance b SF CONF:7 
venting noise at the Geysers, 2:5133. (CONF-761089-) 
Geothermal aerosols, 2:51335 (CONF-761089-) 
GEYSERS GEOTHERMAL FIELD/ENVIRONMENTAL 
IMPACTS 
Geysers KGRA aquatic studies, 2:51342 (CONF-761089-) 
Geysers wildlife study, 2:51343 (CONF-761089-) 
GEYSERS GEOTHERMAL FIELD/GEOTHERMAL 
Art of acquiring geothermal fluids, 2:51364 (CONF-761089-) 
Recent blowout of a geothermal well at the Geysers 
Field, Sonoma County, California, 2:51336 (CONF- -761089-) 
GEYSERS GEOTHERMAL FIELD/METEOROLOGY 
— a meteorological monitoring program, 2:51351 (CONF- 
1 


GEYSERS GEOTHERMAL FIELD/NOISE POLLUTION 
Factors pr ete annoyance by geothermal steam well 
venting noise at the Geysers, 2: 5133 (CONF-761089-) 
Overview of PG and E's audible noise measurement program at 
the Geysers, 2:51341 (CONF-761089-) 
GIANT CELLS 
See TUMOR CELLS 
GLASS/ION MICROPROBE ANALYSIS 
Investigation of quantification of SIMS data: analysis of NBS glass 
and iron standards, 2:52608 (ORNL/TM-5728) 


well 





GLASS/MATERIALS RECOVERY 


bag ~ Sp ee RECOVERY 
eee to urban solid waste processing, 2:52777 
ferrous metal recovery subsystem at Franklin, 
“ae final report, 2:52774 
a eS Spon concrete aggregate from municipal waste 
Monroe County resource recovery project, 2:52776 
Quality of ucts from Bureau of Mines resource recovery 
systems and aa for recycling, 2:52278 
Recycling of glass, 2:52294 
Resource reco from refuse, 2:52775 
GLASS/PHASE IES 


Phase behavior and radiation effects in high level waste class, 
2:51046 (BNWL-SA-6168 
LASS, IATION 
“a behavior and radiation effects in high level waste class, 
2:51046 nar 
GLASS/US: 
Lnenereaens ote structural concrete aggregate from municipal waste 
$ INDUSTRY /ENERGY CONSERVATION 
~*~ i i conserving 


rt. Final report, 2:52 10 ePB-26427 
ou seer Fone, 235222 Y CONSUMPTION 
Priority listing of industrial processes by total sy, Rey ption 


and potential for sa inal rt, 2:52009 INS/5015-1) 
GLASS INDUSTRY. RONMENTAL EFFECTS 


Environmental considerations of selected —" conserving 
manufacturing process options: Volume Xi. Glass industry 
rt. Final report 2:52220 (PB-264277) 
GLIOBLASTO 
See NEOPLASMS 
GLOBULINS-GAMMA/BIOLOGICAL EFFECTS 
Blockade of immune tolerance induction by puromycin 
aminonucleoside (Mice), 2:53091 
GLOMERULI 
oe of acute renal failure: tubuloglomerular feedback in 
Hgch pote. 2:53102 
GLOVE AFEGUARD REGULATIONS 
ln mar = hazards analysis of plutonium gloveboxes used in 
— chemistry —- 2:53127 DL-TME-76-98) 
GLY ‘CHEMICAL TATION EFFECTS 
Electron spin resonance study of electron reactions with amino 
acid anhydrides, 2:52657 
GLYCINE/ (CAL REACTION KINETICS 
Electron spin resonance study of electron reactions with amino 
acid anhydrides, 2:52657 
GLYCOCOLL 
See GLYCINE 
GOLD/SURFACE PROPERTIES 
— a of the transition metal ions On stepped surfaces, 
GOLD 197/ELECTRONIC STRUCTURE 
sg oe in metals: applications of the Moessbauer effect (some 
hyd ride electronic structures from *’Fe, '°Sn, Eu, Ru, 
Ir, ***Pt, "Au, Ta, *'Dy, '5Gd, and 237 Np Moessbauer 
effect. 142 refs), 2:52503 
GOLD 197/ISOMER SHIFT 
Volume-corrected isomer shifts on transition metal atoms: charge 
flow and electronegativity scales in alloys, 2:52515 (BNL-22861) 
GOLD 197/MOESSBAUER EFFECT 
Character of the charge density distribution surrounding 
impurities in gold metal ('*7 Au Moessbauer effect), 2:52486 
+ in metals: applications of the Moessbauer effect (some 
hyd ride electronic structures from *’Fe, '*Sn, "Eu, Ru, 
Ir, * Pt, Au, '*'Ta, Dy, Gd, and 237 Np Moessbauer 
effect. 142 refs), 2:52503 
Hyperfine fields at Pt and Au in ferromagnetic PtsX alloys: a test 
for the proportionality between conduction electron 
polarization and moment, 2:52502 ; 
Moessbauer effect (ME) of impurities in hydrogen-loaded 
palladium, 2:52487 
GOLD 197 'TARGET/KRYPTON 84 REACTIONS 
at ~ ae ions with heavy, non-fissioning targets, 2:53317 
GOLD 197 TARGET/KRYPTON 86 REACTIONS 
Diffusion model predictions for the reaction 620 MeV Kr + 
187 Au, 2: 53309 (LBL-5075) 
Recoil of heavy products in the quasi-fission reaction, 
2:53325 5 (LBL-S075) 
GOLD 197 TARGET/NEON 20 REACTIONS 
— —— reaction of 175-MeV Ne with Au, 2:53315 (LBL- 


Excitation fg it resonances in '*’Au and **Pb by inelastic 
scattering of heavy ions, 2:53312 oe pets 
GOLD 197 TARGET/NITROGEN 14 REACTIONS 
New aspects of high ——- heavy-ion inducd transfer reactions 
on heavy targets, me 533 1 BL_5075) 
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GOLD 197 TARGET/OXYGEN 16 REACTIONS 
Excitation of giant resonances in '*7Au and 7°*Pb by inelastic 
scattering of heavy ions, 2:53312 (LBL-5075) 
New aspects of high energy, heavy-ion inducd transfer reactions 
on heavy targets, 2:53321 (LBL-5075) 
GOLD 197 TARGET/XENON 136 REACTIONS 
Binary breakup (and secondary fission) of a heavy deformed 
system: 979-MeV Xe + Au, 2:53316 (LBL-5075) 
GOLD ORES/ORE PROCESSING 
Heavy metal enrichment in mine drainage. III. The Klerksdorp, 
West Wits and Evander goldfields, 2:51005 
GRANITES/ROCK-FLUID INTERACTIONS 
Solution chemistry and scaling in hot dry rock geothermal 
systems, 2:51379 (LA-UR-77-611) 


See LEUKOCYTES 
GRAPHITE 
See also PYROLYTIC CARBON 
An electron paramagnetic resonance study of annealing effects in 
irradiated hite, 2:52579 (N-77-15869) 
GRAPHITE/COATINGS 


method for graphite (Patent), 2:52532 
GRAPHITE/CORD OSION 


Reactions of nie with hydrogen under HTR-conditions, 
2:51557 (AED-Conf-76-275-000 
Reactions of hite with hydrogen under HTR-conditions, 
2:51557 ¢ nf-76-275-000 
GRAPHITE/ELECTRIC CONDUCTIVITY 
Specific electrical resistance of coke, semicoke, thermoanthracite, 
and graphite powders studied by a two-probe method, 2:50631 
(N-77-15367) 
GRAPHITE/FABRICATION 
Fabrication of large-dimensioned fine-grained graphite blocks 
using vibrational molding (HTGR), 2:51558 (AED-Conf-76-275- 
000 


Further studies of the manufacture of graphite matrix fuel bodies 
by transverse pressing (HTGR), 2:51555 (AED-Conf-76-275- 
000 


) 
GRAPHITE/MECHANICAL PROPERTIES 

Graphites suitable for application in advanced nuclear reactor 
systems (HTGR), 2:51552 (AED-Conf-76-275-000) 

HTGR Safety Evaluation Division. Quarterly report, July- 
September 1976, 2:51847 (BNL-NUREG-50645) 

Properties of graphitic materials for spherical fuel elements for 
HTGR and results of neutron exposure, 2:51551 (AED-Conf-76- 
275-000) 

GRAPHITE/OXIDATION 
HTGR Safety Evaluation Division. Quarterly report, July- 
tember 1976, 2:51847 (BNL-NUREG-50645) 
GRAP 'HYSICAL RADIATION EFFECTS 

Development and evaluation of H-451 = for LHTGR fuel 
elements, 2:51559 (AED-Conf-76-275-000) 

Irradiation induced changes of some mechanical properties of a 
reactor graphite, = vit na Se 

Irradiation ind Fob hites for H.T.R. applications, 
2:51553 (AED Cont 76 76-27 

Irradiation induced c: in fuel compact materials for H.T.R. 
applications, 2:51554 (AED-Conf-76-275-000) 

Properties of graphitic materials for spherical fuel elements for 

ty ‘2 results of neutron exposure, 2:51551 (AED-Conf-76- 
2 

Reactor radiation damage on graphite (HTGR), 2:51562 (AED- 
Conf-76-556-012) 

Specific heat between 1.4 and 4.4 K in the presence of a magnetic 
field phere from 0 to 40 KG of a graphite irradiated by 


neutro: 2573 (N-77-15861) 
GRAPH ITE/PROTECTIVE COATINGS 


Adhesive plasters (Patent a _— coatings for crucibles, 
control rods, etc.), 2:52531 
GRAPHITE/SPECIFIC T 
Specific heat between 1.4 and 4.4 K in the presence of a magnetic 
field beg from 0 to 40 KG of a graphite irradiated by 
neutrons, 2:52573 (N-77-15861) 
GRAPHITE MODERATED REACTORS 
See also AGR TYPE REACTORS 
HTGR TYPE REACTORS 
LENINGRAD-1 REACTOR 
TREAT REACTOR 
GRAPHITE MODERATED REACTORS/CRITICAL MASS 
Measurement and calculation of the critical masses of hite 
moderated, 20%-enriched uranium loaded cores, 2:51573 
(JAERI-M-6739) 
RASS/NUTRIENTS 


= a cycles in seagrass communities (Fe, Mn, Cu, Zn), 


GREAT BRITAIN 
See UNITED KINGDOM 
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GREECE/COAL RESERVES 

Memorandum of the a sage of ae Public Power Corporation 

(Greece) on Greek lignite, 2 
GREENHOUSES/HEATING 

Economic aspects of using power plant reject heat for greenhouse 
heating, 2:51448 (CONF-770426-1) 

Overview of waste heat utilization research at the Oak Ridge 
National Laboratory, 2:52231 (CONF-770516-5) 

GREENHOUSES/SOLAR SPACE HEATING 

Improved, inexpensive solar collectors for agricultural 
requirements, 2:51285 

Thermally self sufficient greenhouses (Heat storage in barrels of 
water), 2:51249 

GRIDS (COORDINATES) 
See COORDINATES 
GROUND MOTION/STABILIZATION 
a _ stabilizers: a new rock reinforcement method, 
35271 
GROUND SUBSIDENCE/FORECASTING 

Surface and underground rock response, longwall panel 4N, York 
Canyon Mine (18 refs), 2:50719 (CONF-761087-) 

GROUND SUBSIDENCE/RESEARCH PROGRAMS 

—o subsidence research program plan, 2:51353 (LBL- 

GROUND WATER/CONTAMINATION 

Effects of uranium mining and milling on ground water in the 

Grants Mineral belt, New Mexico, 2:51088 (PB-262819) 
GROUND WATER/MATHEMATICAL MODELS 
Recent developments in modeling groundwater systems, 2:52924 
(LBL-5209) 
GROUND WATER/NEUTRON-GAMMA LOGGING 
Behind well casing water flow detection system (Patent), 2:50886 
GROUND WATER/RADIOACTIVITY 

Movement of radioactivity deposited underground at the U.S. 
ERDA Nevada Test Site, 2:52931 (UCRL-78670) 

GROUND WATER/RADIONUCLIDE MIGRATION 

Application of borehole geophysics to the selection and 
monitoring of nuclear waste disposal sites, 2:51082 

Characterization of trench water at the Maxey Flats low-level 
radioactive waste disposal site, 2:51068 (BNL-NUREG-22838) 

Chemical properties of Pu, Am, Np, I, and Tc and their influence 
on migration, 2:51071 (CONF-770512- 17) 

Evaluation of isotope migration: land burial water chemistry at 
commercially operated low-level radioactive waste disposal 
sites. Quarterly progress report, July-September 1976, 2:51069 
(BNL-NUREG- 50066) 

Model to project dose-to-man from buried solid waste, 2:51089 
(DP-M MS-71- 18) 

Nuclear techniques — to studies of pollutants in ground 
water, 2:53011 (BNWL-SA-6186) 

GROUND WATER/WATER POLLUTION 

Effects of uranium mining and milling on ground water in the 
Grants Mineral belt, New Mexico, 2:51088 (PB-262819) 

Factors that influence the leaching of organic material from in situ 


oon eee, 3 2:50983 (LBL-5974) 
GRO FFECT MACHINES 


See AIR CUSHION VEHICLES 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO/AQUATIC ECOSYSTEMS 
Flux of energy and essential element through the Continential 
Shelf Ecosystem. Progress report, July 1, 1976-September 30, 
1977, 2:52938 (SRO-0639-17) 
IRREMMINGEN-2 REACTOR/CONTAINMENT 
BUILDINGS 


Proposed design criteria for containments in Germany, 2:51530 
GUNDREMMINGER KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
GUNS/CONTROL SYSTEMS 
New console and control system for the 5.5 inch air gun, 2:52676 
(SAND-77-0637) 
GYPSUM/RECOVERY 
Review and status of the TRW/Meyers process, 2:50575 


H 


HADRON REACTIONS/INCLUSIVE INTERACTIONS 
Lectures on hadron-nucleus collisions at high energies (Above 200 
GeV, cross sections, Glauber and Regge-pole expansions, 
lectures), 2:53265 (COO-2271-91) 
HADRONS/PARTICLE MODELS 
Fermion: field nontopological solitons. II. Models for hadrons, 
2:53267 (COO-2271-89) 
Nontopological solitons, 2:53268 (COO-2271-97) 


HEAT EXCHANGERS 


HALDEN HEAVY BOILING WATER REACTOR 
See HBWR REACTOR 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS/ 
MONITORING 
Monitoring systems of gaseous emissions: evaluation of 
commerically available systems and new developments, 2:52906 
HANFORD RESERVATION/ENVIRONMENT 
Detritus cast from heron nests as an indicator of food chain 
contamination (Radioactivity), 2:52934 (BNWL-SA-5637) 
HANFORD RESERVATION/FOG 
Impact of a Hanford Nuclear Energy Center on ground level fog 
and humidity, 2:51797 (BNWL-2058) 
HANFORD RESERVATION/HUMIDITY 
Impact of a Hanford Nuclear Energy Center on ground level fog 
and humidity, 2:51797 (BNWL-2058) 
HANFORD RESERVATION/NUCLEAR PARKS 
Impact of a Hanford Nuclear Energy Center on ground level fog 
and humidity, 2:51797 (BNWL-2058) 
HANFORD RESERVATION/RADIATION MONITORING 
Detritus cast from heron nests as an indicator of food chain 
contamination (Radioactivity), 2:52934 (BNWL-SA-5637) 
Radiochemical analyses of soil and vegetation samples taken from 
the Hanford environs, 1971-1976, 2:52930 (BNWL-2249) 
HANFORD RESERVATION/RADIOACTIVE WASTE 
MANAGEMENT 


Detritus cast from heron nests as an indicator of food chain 
contamination (Radioactivity), 2:52934 (BNWL-SA-5637) 
Radiochemical analyses of soil and vegetation samples taken 
the Hanford environs, 1971-1976, 2:52930 — 
HARBORS/TEMPERATURE DISTRIBUTI 
Ice growth in Duluth-Superior harbor, 2: $3024 (PB-264819) 
HARTLEPOOL REACTOR/BOILERS 
Design and construction of the prestressed concrete boiler 
= for the Hartlepool and Heysham pressure vessels, 
2:51582 
HARTLEPOOL REACTOR/PRESSURE VESSELS 
Wire winding of Hartlepool and Heysham reactor pressure 
vessels, 2:51579 
HASTELLOY X/CREEP 
Component and Systems Development Program. Quarterly 
progress report for the period ending March 3 31, 1977, 2: 51569 
(GA-A- 14383) 
HASTELLOY X/OXIDATION 
Component and Systems Development Program. Quarterly 
progress report for the period ending March rch 31, 1977, 2: 51569 
(GA-A-14383) 
US MATERIALS/TOXICITY 
Evaluation of safety factors with res; + to ocean disposal of 
waste materials, 2:51075 (PB-26 
HAZARDOUS MATERIAL S/WASTE DISPOSAL 
a of toxic wastes. II. Poisonous and radioactive wastes, 
2:5108 
Ultimate ‘onan of oil and hazardous materials. Final feasibility 
study, 2:50906 (AD-A-035137) 
HAZARDOUS MATERIALS/WASTE PROCESSING 
Disposal of toxic wastes. II. Poisonous and radioactive wastes, 
2:51081 
Immobilization of hazardous residuals by encapsulation. Annual 
letter technical report, 2:51055 (PB-262648) 
/COST BENEFIT ANAL 


YSIS 
Risk and risk acceptance by society, 2:51986 (AED-Conf-77-002- 


004) 
HBWR REACTOR/REACTOR OPERATION 
OECD Halden reactor project. Sixteenth annual report 1975, 
2:51595 (INIS-mf-3642) 
H-COAL PROCESS 
High temperature gas turbine engine component materials testing 
program. Monthly technical progress report Number 23, May 1- 
May 31, 1977, 2:50623 (FE-1765-32) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT ENGINES 
See also NITINOL HEAT ENGINES 
STIRLING ENGINES 
HEAT ENGINES/DESIGN 
Free-piston heat engine (Patent), 2:52304 
Isothermal open cycle thermodynamic engine and method 
(Patent), 2:52318 
Power plants (Patent), 2:52317 
HEAT ENGINES/THERMAL EFFICIENCY 
Method and equipment to increase the efficiency of heat engines 
(Patent), 2:52413 
T EXCHANG 


See also HEAT PUMPS 
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HEAT EXCHANGERS/BIOLOGICAL FOULING 
eee ems anvseamens ont 


(COTES bat on for Ocean Thermal Energy con 
( heat exchange surfaces, 2:51223 BNWL 285). 


thermal energy conversion — bifouling and corrosion 
problems, 2:51224 :(BNWL-SA-5 70) 
Sthdies of biofouling in ocean thermal energy conversion plants, 
2:51227 (COO-4041-4) 
HEAT EXCHANGERS/CORROSION 
Coal conversion and utilization-liquefaction: solvent refined coal. 
Technical evaluation services research and development No. 82, 
interim No. 6, 2:50610 (FE-1234-6) 
HEAT EXC rene ene tag PROTECTION 
Ocean thermal energy ersion system bifouling and corrosion 
problems, 2: $1224 (BNWL-SA-5970) 
HEAT EXCHANGERS/DESIGN 
Enhanced single-phase heat transfer for ocean thermal ener; BY 
‘aie systems. Final report, 2:51234 (ORNL/Sub- 
Heat exc’ ers, particularly regenerative cooled combustion 
—— ‘or liquid rockets and method for fabrication (Patent), 
Heat transfer characteristics of a three-phase volume boiling direct 
contact heat exchanger, 2:51358 (IDO/1523-1) 
HEAT EXCHANGERS/FINS 
Determining the region of effective use of hollow, rectangular fins 
in heat exc e systems, 2:52752 
HEAT EXCHANGERS/HEAT TRANSFER 
Analytical and experi tal studies of OTEC heat transfer 
— at Ridge National Laboratory, 2:51225 (CONF- 
) 
Enhanced single-phase heat transfer for ocean thermal va | 
caien systems. Final report, 2:51234 (ORNL/Sub-77/ 
Novel method of measuring heat transfer coefficients with high 
precision, 2:52742 (COO-4041-1) 
HEAT EXCHANGERS/MATERIALS 
Concurrent studies of enhanced heat transfer and materials for 
Seti exchangers. Progress report, 2:51228 (COO/ 
a 
HEAT EXCHANGERS/OPERATION 
Heat transfer characteristics of a pt aed volume boiling direct 
contact heat bey pA 2:51358 (IDO/1523-1) 
— ae me tee / PERFORMANCE TESTING 
echnical Division y progress report, January 1-March 31, 
1977, 2:51051 osi dce-1117 atl 
HEAT FLOW iG INSTRUMENTS 
— aan heat = transducers to geothermal exploration, 
HEAT FLOW/MEASURING METHODS 
—_ of heat flux transducers to geothermal exploration, 


= T pee ey a ma _ 
leat ly update, January-March 1977, 
2:55679 (TAC HET 001) 
HEAT PIPES/OPERATION 
Development of thermal control methods for specialized 
components and scientific instruments at very low tem ~- -y_ 
ert Final report, 31 Mar. - 30 Nov. 1976, 2:52703 (N- 
HEAT PIPES/PERFORMANCE TESTING 
Development and q' Weureeetene itors. Part 
i. Development of PCM — —s oe ‘orms and PCM 
tor radiators, 2:51 FTFB-W.1627) 
HEAT PUMPS 
es heat absorber and heat storage system (Patent), 


HEAT PUMPS/DESIGN i 
On-site heat activated heat pms 2:52164 (CONF-7605139-) 


HEAT PUMPS/EFFI 
Energy savings in v: refrigeration and heating 
devices, 2:50 168 ¢ INF705139) 
HEAT PUMPS/ENERG 
Heat > ication in ne Mens as 52170 (ME- 
HEAT PUMPS/OPERATION 
On-site heat activated heat 
= bates oy omnes 


devices, 252168 (CONF- 76051 SK 


— PUMPS/PERFO RMANCE TESTING 


MSCOERD SLI) in New Mexico, 2:52170 (ME- 


HEAT PUMPS/SOLAR-ASSISTED POWER SYSTEMS 
eee ery sat Gn ante Dateee ents ee Sieag cnt exiting 
modes, 2:51244 


HEAT PUMPS/THERMAL EFFICIENCY 


Multistage heat pump (Patent), 2:52142 


2:52164 (CONF-7605139-) 
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HEAT RECOVERY 
Method for generating heat (Patent; from retorted oil shale 
particles), 2:50974 
a roduction by in situ combustion of coal (Patent; 
12 claims), 2: 
HEAT RECOVERY/DATA COMPILATIO 
data for waste heat recovery, 2: 152234 (NBS- 
Handbook-121) 
HEAT RECOVERY/ECONOMICS 
Economics of waste heat recovery, 2:52239 (NBS-Handbook-121) 
HEAT RECOVERY/MEETINGS 
Proceedings of the Energy Research and Development 
Administration workshop on fluid waste heat recovery and 
utilization, 2:52230 (CONF-761157-) 
HEAT RECOVERY EQUIPMENT/COMPARATIVE 
EVALUATIONS 
Commercial options in waste heat recovery equipment, 2:52233 
(NBS-Handbook-121) 
HEAT RECOVERY EQUIPMENT/COST 
Case studies of successful systems for industrial waste heat 
recovery (Glass, metals, a paint, food processing, rubber, etc., 
industries), 2:52240 (NBS-Handbook-121) 
HEAT RECOVERY EQUIPMENT/COST BENEFIT ANALYSIS 
Economics of waste heat recovery, 2:52239 (NBS-Handbook-121) 
HEAT RECOVERY EQUIPMENT/DESIGN 
Case studies of successful systems for industrial waste heat 
recovery (Glass, metals, a paint, food processing, rubber, etc., 
industries), 2:52240 (NBS-Handbook-121) 
Energy conserving process furnace system and components 
thereof (Patent), 2:52248 
Method — apparatus for heat recovery from flue gases (Patent), 
2:522 
Method for the recovery of sensible heat of waste water of 
buildings, particularly of domestic buildings and equipment for 
“PP plication of the method (Patent), 2:52305 
HEAT RECOVERY EQUIPMENT/OPERATION 
Commercial options in waste heat recovery equipment, 2:52233 
(NBS-Handbook-121) 
Energy conserving process furnace system and components 
thereof (Patent), 2:52248 
HEAT RECOVERY EQUIPMENT/PERFORMANCE 
Case studies of successful systems for industrial waste heat 
recovery (Glass, metals, a t, food processing, rubber, etc., 
industries), 2:52240 (NBS-Handbook-121) 
i tions in waste heat recovery equipment, 2:52233 
(NBS-Handbook-121) 
HEAT RECOVERY EQUIPMENT/REVIEWS 
Heat recovery, 2:52137 
HEAT RECOVERY EQUIPMENT/USES 
Case studies of s' systems for industrial waste heat 
recovery (Glass, metals, a paint, food processing, rubber, etc. 
industries), 2:52240 (NBS- lbook-121) 
HEAT RESISTING ALLOYS/RESEARCH PROGRAMS 
— of sputter-deposited lamellar composite technology to 
dev t of temperature turbine blade 
and airfoil fabrication. Final report 1 May 73-30 Jun 76 
Pacific Northwest Lab., Richland, Wash), 2:52474 (AD-A- 
037349) 
HEAT TRANSFER 
See also HEAT FLOW 
HEAT TRANSFER/COMPUTER CALCULATIONS 
Direct contact heat transfer between two immiscible liquids in 
laminar flow between 1 ~ 2:51359 (IDO/1549-1) 
iG METHODS 


Holo —_ _ and transfer, 2:51696 
te) in heat mass fer, 2:51 
(AED'Coaf Too 60 

scadaanana enone dl heat transfer coefficients with high 

precision, 2:52742 (COO4041- 1) 

HEAT TRANSMISSION 
See HEAT TRANSFER 
TERS 


See also SPACE HEATERS 
HEATERS/CONTROL EQUIPMENT 
Static control behavior of heat carriers, 2:52747 
Transmission coefficients of ventilation control lines with heat 
carriers, 2:52748 
HEATERS/FABRICATION 
Heaters to simulate fuel for heat transfer tests i 
uid-metal-flow (SNR-1 reactcr), 2:51619 (KFK-2258) 
Seaaiatienseed method 
mounti and preheater moun and securing 
band (Patent), 2:51738 re 
HEATING OILS/FLUIDIZED-BED COMBUSTION 
Influence of various factors on the reduction of the nitrogen oxide 
content in heavy oil in the fluidized bed firing, 2:52787 
HEATING SYSTEMS/B 
Efficient amana heat transfer module, 2:52163 (CONF-7605139-) 
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HEATING SYSTEMS/CONVECTION 
Use of electric modeling methods in sp sete be thermal and 
il 


hydrodynamic fields in underground thermal 
ay iy pc 
me dae system (Patent), 2:52139 
Gs GY CONSERVATION 
Efficient deerme ey transfer module, 2:52163 (CONF-7605139-) 
HEATING SYSTEMS/FEASIBILITY STUDIES 
Bivalent heatings - systems of tomorrow, 2:52138 
HEATING SY: MS/HYDRODYNAMICS 
Use of electric modeling methods in constructing thermal and 
hydrodynamic fields in underground thermal boilers, 2:52750 
HEATING SYSTEMS/INTERNAL COMBUSTION ENGINES 
Thermodynamical systems by use of combustion engine, 2:52135 
HEATING SYSTEMS/MATHEMATICAL MODELS 
Use of electric modeling methods in constructing thermal and 
hydrodynamic fields in underground thermal tay 2:52750 
HEATING SYSTEMS/SYSTEMS ANALYSIS 
Thermodynamical systems by use of combustion engine, 2:52135 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
BORON 10 REACTIONS 
BORON I1 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
LITHIUM 6 REACTIONS 
NEON 20 REACTIONS 
NEON 22 REACTIONS 
NITROGEN 14 REACTIONS 
NITROGEN 15 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
XENON 136 REACTIONS 
HEAVY ION REACTIONS/CHARGE-EXCHANGE 
REACTIONS 
"Double charge exchange” reactions **M mo, 18Ne)*Ne and 
*Mg("'B," Li) *Si, 2:53289 (LBL-5075) 
Pre BL oot "1 j in the (*'B, Li) reaction on 7**Th, 2:53320 
HEAVY ION REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Very high-spin states in nuclei (y s Soren A 2:53327 (LBL-6505) 
HEAVY ION REACTIONS/FUSION REACTIONS 
81Ge: a new beta-delayed proton precursor, 2:53294 (LBL-5075) 
HEAVY ION REACTIONS/NUCLEAR MATTER 
Sea calculation of fast heavy-ion collisions, 


Fo 
HEAVY ION REACTIONS/POTENTIAL SCATTERING 
Microscopic ion-ion spin-orbit potential (Spin-orbit potential 
strength), 2:53329 (ORO-5126-14) 
HEAVY ION REACTIONS/STRIPPING 
(*Be,* Be) reaction at 50 MeV, 2:53285 (LBL-5075) 
HEAVY NUCLEI/SPONTANEOUS FISSION 
51-second spontaneous fission activity in the reaction *Ne + 
2° Bi, 2:53313 (LBL-5075) 
HEAVY WATER/CHEMICAL ANALYSIS 
Analysis for chloride ion in high purity water and heavy water of 
pressurized reactors and cooling systems by ion selective 
electrode, 2:52611 
HEAVY WATER COOLANT 
See HEAVY WATER 
HELIOSTATS/ALIGNMENT 
Parameter study for a central-receiver power station, 2:51222 
(SAND-77-0667C) 


OTHIS 
See BOLLWORM ; 
UM 


See also CRYOGENIC FLUIDS 
HELIUM/REACTIVITY WORTHS 
Reactor development program progress report, April 1977, 
2:51845 (ANL-RDP-60) 
HELIUM/STORAGE 
Cryogenic ng rr storage and supply system, phase 1. 
Final apt Soe 2:51126 (N-77-10384) 
HELIUM 4/NUCLEAR REACTION YIELD 
Evaporation-like fragments from uranium irradiated by 2.1 GeV/ 
nucleon '*C and *Ne ions, 2:53253 (LBL-5075) 
HELIUM 4 TARGET/DEUTERON REACTIONS 
Tensor anal Btn power Ayy in d-*He elastic scattering from 20 
to 45 ~ M 3274 aay 


ee 10 
po is of stacking defects in epitaxial Si layers, 

z 32479 SAND-77-0478C) 
HEMATOPOIESIS 

See BLOOD FORMATION 
HEMIC DISEASES 

See also LEUKEMIA 

POLYCYTHEMIA 


ers, 2:52750 


HIGH-PURITY GE DETECTORS/PERFORMANCE 


w Polyeythaemia and myeloibross, 2 2:53101 
‘olyc myelo 
HEMOPOIESIS 
See BLOOD FORMATION 
HERBICIDES/TRANSLOCATION 
Uptake and rt of paraquat in slash pine ("*C tracer 
technique), 2:5. 
HERBICIDES/UPTAKE 
= and en of paraquat in slash pine ('*C tracer 


nique 
HETEROCYCLIC COMPOUNDS 
See also THIOPHENE 
HETEROCYCLIC COMPOUNDS/AFFINITY 
Templated syntheses of cyclic acetylacetone hosts, their affinities 
for divalent ions, and an exam - of a slow proton transfer from 
Enol to hydroxide ion, 2:5264: 
HETEROCYCLIC ee ee EXCHANGE 
Electron spin exc! biradicals, 2:52647 
HETEROCYCLIC CO MPO S/SYNTHESIS 
Templated syntheses of cyclic acetylacetone hosts, their affinities 
for divalent ions, and an exam: pie of a slow proton transfer from 
— hydroxide ion, 2:5264 


See also FRUCTOSE 
GALACTOSE 
HEXOSES/UPTAKE 
Selective inhibition of the facilitated mode of sugar uptake by 
cytochalasin B in cultured chick fibroblasts, 2:53081 
HEYSHAM-A REACTOR/BOILERS 
Design and construction of the prestressed concrete boiler 
—— for the Hartlepool and Heysham pressure vessels, 
HEYSHAM-A REACTOR/PRESSURE VESSELS 
Wire winding of Hartlepool and Heysham reactor pressure 
vessels, 2:51579 
HEYSHAM-B REACTOR/BOILERS 
Design and construction of the prestressed concrete boiler 
closures for the Hartlepool and Heysham pressure vessels, 
2:51582 
HEYSHAM-B REACTOR/PRESSURE VESSELS 
Wire winding of Hartlepool and Heysham reactor pressure 
vessels, 2:51579 
HGI2 SEMICONDUCTOR DETECTORS/IMPURITIES 
Trace element and hydrocarbon analysis of mercuric iodide by ion 
microprobe and electron induced x-ray fluorescence techniques, 
2:52587 (EGG-1183-2355) 
HIGH BTU GAS/PRODUCTION 
Comparison of brown coal conversion epee 2:50599 
Process for producing a gas which can be substituted for natural 
as (Patent; 5 claims), 2:50601 
HIGH BTU GAS/SYNTHESIS 
—— program for the 350894 FE: seb 8) gasification. 
pplemetary report No. 1, 2:5059: 
Process ~1 J of synthesis gas aus 2 claims), 2:50602 
HIGH 
See CHEMICAL EXPLOSIVES 
HIGH-BETA PLASMA/OPTIMIZATION 
Maximizing 8 in a tokamak with force-free currents, 2:53360 
HIGH-BETA PLASMA/PLASMA INSTABILITY 
Plasma stability in the Lausanne Belt Pinch, 2:53445 
HIGH-FREQUENCY HEATING 
See also ICR HEATING 
eee of heating plasmas with the aid of helical rf fields with 
— ra less than The i ion cyclotron frequency, 2:53368 (LA- 
tr-77-41 
HIGH-FREQUENCY HEATING/ELECTRON TRANSFER 
Exact solutions of some problems in the transient microwave 
heating of ionized 2:53369 
HIGH-FREQUENCY HEATING/HYBRID RESONANCE 
Lower hybrid ex; ents in the WEGA Tokamak, 2:53350 
(CEA-CR-1 o1.2)) 
HIGH-FREQUENCY HEATING/MAGNETOACOUSTIC 
WAVES 


Fast-wave —— and first-harmonic heating of large 
tokamaks, 2:5 
UENCY HEATING/PARAMETRIC 


Observation of turbulent spectra the lower hybrid heating 
in the WEGA tokamak 2.533: 2: $3351 -CEA-FC-863 
HIGH-FREQUENCY HEATIN G/RESEARCH 
R.F. heating studies at the Grenoble laboratory, 2:53349 (CEA- 
CONF-3732) 
HIGH-PURITY GE DETECTORS/PERFORMANCE 
Characteristics of an intrinsic ium detector for 
measurement of soft x-rays high-temperature plasmas, 
2:53373 (JAERI-M-6694) 
Use of an intrinsic germanium detector array for an aerial survey 
of surface nuclear radiation. Final report, March-June 1976, 
2:52811 (AD-A-038418) 





HIGH-TEMPERATURE FUEL CELLS/ELECTROLYTES 


HIGH-TEMPERATURE FUEL CELLS/ELECTROLYTES 
Electrochemical characteristics of ZrO2-Y2Os solid electrolytes 
for fuel cells, 2:52113 (BNL-22881) 
Migrational polarization in high-current density molten salt 
electrochemical devices, 2:52116 (CONF-770531-6) 
HIGH-TEMPERATURE FUEL CELLS/OPTIMIZATION 
Electrochemical characteristics of ZrO2-Y2Os solid electrolytes 
for fuel cells, 2:52113 (BNL-22881) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
tenes PULSE ene 
igh voltage pulse generator (Patent), 2: 
HIGHWAYS 


See ROADS 
HINKLEY POINT-B REACTOR/PRESSURE VESSELS 
Design, commissioning and operation of Hinkley Point 'B’ AGR 
power station B eonyon vessel insulation, 2:51581 
HOMOGENEOU OMAGNETIC 
RADIATION 
ee interaction between three ordinary electromagnetic 
m 
HOMOGENEOUS PLASMA/ION ACOUSTIC WAVES 
Asymptotic development of finite amplitude cylindrical ion 
acoustic waves, 2:53468 
HOMOGENEOUS PLASMA/PARAMETRIC INSTABILITIES 
Parametric excitation of ea instabilities in 


etoactive plasmas, 2 
HOPPERS/REMOTE CONTROL 


Automatic remote control coupler for mine cars. Final report 14 
Jun 74-16 Apr 76, 2:50819 (BB. 265558) 
HORDEUM 
See BARLEY 
HORMONES/BIOLOGICAL EFFECTS 
Effects of bovine growth hormone on growth of carp (Cyprinus 
bi try and the influences of temperature and photoperiod, 


HORMONES/CHEMICAL PROPERTIES 
Thymosin-induced differentiation of murine thymocytes in 
allogeneic mixed lymphocyte cultures, 2:53049 
HORMONES/PURIFICATION 
Thymosin-induced differentiation of murine thymocytes in 
allogeneic mixed lymphocyte cultures, 2:53049 
HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/PERTURBATION THEORY 
Nodal ex: ion in a real matter plasma, 2:53423 
HOT SPRINGS/GEOCHEMICAL SURVEYS 
Geochemistry and hydrothermal alteration at selected Utah hot 
springs. Volume 3. Final report, 2:51324 (PB-264415) 
HOT-DRY-ROCK SYSTEMS/DRILL CORES 
Rb-Sr, K-Ar, and fission-track re Sn ical studies of 
samples from LASL drill holes GT-1, GT-2, and EE-1, 2:51326 
(LA-6829-MS) 
HOT-DRY-ROCK SYSTEMS/FLUID FLOW 
Interpretation of the pressure and flow data for the two fractures 
of the Los Alamos hot dry rock (HDR) geothermal system, 
2:51372 (LA-UR-77-772) 
HOT-DRY-ROCK SYSTEMS/LITHOLOGY 
Rb-Sr, K-Ar, and fission-track geochronological studies of 
samples from LASL drill holes GT-1, GT-2, and EE-1, 2:51326 
(LA-6829-MS) 
HOT-DRY-ROCK SYSTEMS/MATHEMATICAL MODELS 
Interpretation of the pressure and flow-.data for the two fractures 
of the Los Alamos hot dry rock (HDR) geothermal system, 
2:51372 (LA-UR-77-772) 
HOT-DRY-ROCK SYSTEMS/PETROLOGY 
Rb-Sr, "R*Ar, and fission-track geochronological studies of 
samples from LASL drill holes GT-1, GT-2, and EE-1, 2:51326 
(LA-6829-MS) 
HOT-DRY-ROCK SYSTEMS/ROCK-FLUID INTERACTIONS 
Solution chemistry and os! in hot dry rock geothermal 
systems, 2:51379 (LA-UR-77-611) 
HOT-DRY-ROCK —— MS/WELL STIMULATION 
Solution ge Or ont in hot dry rock geothermal 
systems, 2:51379 (LA- a 
HOUSES/AIR CONDITI 
Heat 75068) = + ications in —_ Mexico, 2:52170 (ME- 
HOUSES ENERGY CONSUMPTION 
sag aengir- of thermal performance of residences. Final 
rt, 2: 
HOUSES/SOLAR AIR CONDITIONING 


Air conditioning of pete solar ener meg , 2:51256 
Consumer demand ~ 5 4 oF buildings. 


ting and cooling 
Final report, 2: $1240 {COO-2598-1) 
Evaluation of the Co: and Philips evacuated —, 
collectors in a residential solar heating and coo! em. 
Po — 1 May 1976-1 December 1976, 2:512 3 {COO/ 
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Interim progress report on residential solar heating and cooling 
an evacuated tube solar collector, 2:51241 (COO/2858-2) 
HOUSES/SOLAR COOLING SYSTEMS 
Equipment for saving of heating energy using energy of the 
atmos; ~ and direct and indirect solar radiation (Patent), 
2:512 
HOUSES/SOLAR SPACE HEATING 
Assessment of a single-family residence solar heating system in a 
suburban development setting. Project Phoenix. Final report 1 
Jul 74-1 Jul 76, 2:51245 (PB-263192) 
Consumer demand analysis: solar heating and cooling of buildings. 


boone 2:51240 (CO0-2598- -1) 


rication, testing, and delivery of a solar energy 
collector system for residential heating and cooling, 2:51275 (N- 
77. 10638) 

Equipment for saving of heating energy using energy of the 
atmosphere and direct and indirect solar radiation (Patent), 
2:51259 

Evaluation of the Corning and Philips evacuated tubular 
collectors in a residential solar heating and cooling system. 
Final report, 1 May 1976-1 December 1976, 2:51243 (COO/ 
4012-1) 

House with solar heating plant, 2:51246 

Interim progress report on residential solar heating and cooling 
using an evacuated tube solar collector, 2:51241 (COO/2858-2) 

Pre-fabricated house with solar heating, 2:51257 

Solar house with heat ee Seay supply, not harmful to the 
— with all refinements in a new house in Nuertingen, 

Solar house ‘Deizisau’. Combination of a solar plant with wall and 
floor heating and long-term storage, 2:51255 

System operating, 2:51252 

HOUSES/ ILAR WATER HEATERS 

House with solar heating plant, 2:51246 

Pre-fabricated house with solar heating, 2:51257 

Solar house ‘Reichenberg’. Solar plant with heat pump for 14,500 
DM at Wuerzburg saves annually 4,500 | heavy fuel, 2:51269 

Solar house with heat pump. Energy supply, not harmful to the 
——* wi.. all refinements in a new house in Nuertingen, 

Solar house ‘Deizisau’. Combination of a solar plant with wall and 
seme ae en oe = storage, 2:51255 

ting, 
HOUSES! PACE EATING 

Heat pump applications in New Mexico, 2:52170 (ME- 
75(76)ERD-48 1-1) 

HOUSES/THERMAL ENERGY STORAGE EQUIPMENT 

Solar house with heat pump. Energy supply, not harmful to the 
environment, with all refinements in a new house in Nuertingen, 
2:51254 

Solar house ‘Deizisau’. Combination of a solar plant with wall and 
floor heating and long-term storage, 2:51255 

HOUSES, SULATION 
President Carter’s energy proposals: a perspective (Analysis by 
a Budget Office), 2:52046 
HOVER 
See AIR CUSHION VEHICLES 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 
See also AVR REACTOR 
PEACH BOTTOM-1 REACTOR 
SCHMEHAUSEN-2 REACTOR 
THTR-300 REACTOR 
VRAIN REACTOR 

Competitively perens hydrogen via high-efficiency nuclear 
electrolysis, 2:51589 

Status of helium-cooled nuclear power systems (Development 

tential), 2:51590 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 

Brittle-fracture statistics for determining the strength of fuel 
particle ——- 2:51585 (GERHTR- che 

Further studies of the manufacture of dy hite matrix fuel bodies 
by transverse pressing, 2:51555 (AE Conf. 176-275-000) 

Irradiation induced creep in fuel compact materials for H.T.R. 
applications, 2:51554 (AED-Conf-76-275-000) 

Irradiation behavior of coated fuel icles. II. Irradiation in 
JMTR 71F-7A capsule, 2:51572 (JAERI-M-6717) 

Porosity determination on pyrocarbon by means of automatic 

uantitative image analysis, 2:51586 (GERHTR- 171) 

HTGR TYPE REACTORS/COMBINED CYCLES 

Combination arrangements of nuclear reactor plants having high- 

apr. led reactors, 2:51583 

HTGR TYPE CTORS/CONTAINMENT BUILDINGS 

a of concrete containment design practice in the U.S.A., 
HTGR TYPE REACTORS/DESIGN 

Outline of 800 MWe HTGR project in Japan, 2:51584 
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HTGR TYPE REACTORS/ECCS 
Prediction of the reliability of the core auxiliary cooling system 
for a High-Temperature Gas-Cooled Reactor (HTGR), 2:51890 
(PB-261954) 
HTGR TYPE REACTORS/FUEL CYCLE 
Build-up and decay of fuel actinides in the fuel cycle of nuclear 
reactors, 2:51517 (JAERI-M-6541) 
HTGR TYPE REACTORS/FUEL ELEMENTS 
Oe n study of block-pin ty ype fuel for experimental VHTR 
(EVHTR) core, 2:51571 GAERI-M-6714) 
Development and evaluation of H-451 graphite for LHTGR fuel 
elements, 2:51559 (AED-Conf-76-275-000) 
Method for the fabrication of nuclear fuel bodies (Patent), 2:51588 
Properties of graphitic materials for spherical fuel elements for 
GR and results of neutron exposure, 2:51551 (AED-Conf-76- 
275-000) 
Stress a in block-type fuel elements, 2:51575 (Juel-1354) 
HTGR TYPE REACTORS/G HITE 
Reactions of graphite with hydrogen under HTR-conditions, 
2:51557 (A D-Conf. 76-27-00) 
HTGR TYPE REACTORS/HYDROTORTING PROCESS 
Hydroretorting of oil shale with nuclear process heat, 2:50967 
HTGR TYPE REACTORS/NEUTRON ‘ORS 
Fabrication of large-dimensioned fine-grained graphite blocks 
using vibrational molding, 2:51558 (AED-Conf-76-275-000) 
Graphite reflector in HTR with pebble bed and OTTO-fueling, 
2:51561 (AED-Conf-76-556-001) 
HTGR TYPE REACTORS/QUALITY ASSURANCE 
General Atomic quality assurance program, 2:51565 (GA-A- 
13010A(Ammend.3)) 
HTGR TYPE REACTORS/RADIATION PROTECTION 
Safety aspects of the experimental multi Me Se13)" high-temperature 
gas-cooled reactor, 2:51874 oe aan 
HTGR TYPE REACTORS/REACTO 
Structural safety analysis of HTGR ae en 2:51882 (LA- 
UR-76-2613 
== fuel block collision in HTGR core, 2:51567 (GA-A- 
1 


HTGR TYPE REACTORS/REACTOR MATERIALS 
Component and Systems Development Program. Quarter! 
progress report for the period ending March 31, 1977, 2: 51569 
(GA-A-14383) 
Graphites suitable for application in advanced nuclear reactor 
systems, 2:51552 (AED-Conf-76-275-000 
Irradiation induced changes of some mechanical properties of a 
reactor graphite, 2:51560 (AED-Conf-76-275-082) 
Irradiation induced creep in graphites for H.T.R. applications, 
2:51553 (AED-Conf-76-275-000) 
eo _—— damage on graphite, 2:51562 (AED-Conf-76- 
5 12 
HTGR TYPE REACTORS/REACTOR SAFETY 
GCR safety program. Quarterly progress report for the period 
ending March 31, 1977, 2:51863 (GA-A-14382) 
High-temperature gas-cooled reactor safety studies for the 
Division of Reactor Safety Research. Quarterly progress report, 
January 1, 1977-March 31, 1977, 2:51889 (ORNL/NUREG/ 
TM-115) 
HTGR Safety Evaluation Division. Quarterly report, July- 
September 1976, 2:51847 (BNL-NUREG-50645) 
Reactor safety and technology quarterly progress report, October 
1-December 31, 1976, 2:51881 (LA-NUREG-6698-PR) 
HTGR TYPE REACTORS/THERMAL INSULATION 
Thermal insulation for high temperature use, (2), 2:51576 
HTGR TYPE REACTORS/THERMODYNAMIC CYCLES 
Large closed-cycle gas turbine plant, 2:51566 (GA-A-14311) 
HTGR TYPE REACTORS/TURBOGENERATORS 
Large closed-cycle gas turbine plant, 2:51566 (GA-A-14311) 
HTGR TYPE REACTORS/WASTE HEAT UTILIZATION 
ek heat energy transport using chemically bound energy, 
HUDSON RIVER/FISHES 
Model study of striped bass population dynamics, 2:53026 
HUDSON RIVER/OIL SPILLS 
Numerical oil trajectory forecast model used to assess the hazard 
to Long Island beaches from oil entering the New York Bight 
Apex from February 11-24, 1977, 2:52979 (BNL-50649) 
HUDSON RIVER/WATER POLLUTION 
Numerical oil trajectory forecast model used to assess the hazard 
to Long Island beaches from oil entering the New York Bight 
Apex from February 11-24, 1977, 2:52979 (BNL-50649) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/BIOLOGICAL RADIATION 
EFFECTS 
Repair and dose-response at low doses (Effects of low-dose 
irradiation in man), 2:53119 CRT t le 
Small chances: great consequences or the co f a large- 
scale accident in a nuclear power plant, 2:518 8 (INIS-mf- 3635) 


HYDROCARBONS/CHEMICAL REACTION KINETICS 


HUMAN POR AT ee 
Energy sources of polycyclic aromatic 
(Carcinogenicity of PAHs), 2: 32869 (CONF 770130-2) 
HUMAN POPULATIONS, 
Energy sources of polycyclic aromatic aes goers 
(Carcinogenicity of PAHS), 2:52869 (CONF-770130-2) 
Mortality and air quality, the 1968-1972 Allegheny County 
experience, 2:52874 iP-22087) 
Multi-State Atmospheric Power Production Pollution ys; 
oaa7). hazard from fossil fuels combustion), 2:528 (UCRL- 
9447 
HUMAN POPULATIONS/RADIATION DOSES 
Model to estimate the local radiation doses to man from the 
atmospheric release of radionuclides (LWBR development 
——— 2:51796 (WAPD-TM-1273) 
Mop. A aw. from buried solid waste, 2:51089 
- 1 
HUMAN POPULATIONS/RADIATION PROTECTION 
Short radiological emergency response training program 
(Radiological err cy response training program outline), 
2:53118 ( an 
HVAC SYSTEMS/CIR BREAKERS 
Arc —" and current creat Cea in an air-blast interrupter, 
2:51481 


HVAC SYSTEMS/ELECTRIC CABLES 
Energy conservation with sodium cables, 2:52210 -22213) 
a sy whore peminsantny ge G — 7” 
velopment an ts for ication of superconducting 
d.c. cables, 2 2543 (LA ee 2 1D) 
HWGCR OF 
See BOHUNT UNICE rs 1 I REACTO CTOR 
HYBRID oceatcpeenedit VEHICLES/AFTERBURNERS 
Hybrid power system (Patent), 2:52405 
HYBRID ELECTRIC-POWERED VEHICLES/DESIGN 
Hybrid power system (Patent), 2:52405 
HYBRID ELECTRIC-POWERED VEHICLES/ 
PERFORMANCE TESTING 
Hybrid propulsion systeins for electric road vehicles for short 


range public er transport, 2:52396 
HYB EACTORS/REVIEWS 


Commercial applications of inertial confinement fusion, 2:53545 
(LA-6838-MS) 
HYBRID REACTORS/SPECIFICATIONS 
Reference mirror hybrid fusion-fission reactor design, 2:53477 
(UCRL-79093) 
HYDRAULIC FRACTURING/ORIENTATION 
Method for selectively orienting induced fractures in subterranean 
earth formations (Patent), 2:50882 
HYDRAULIC MINING/EFFICIENCY 
The Kaiser Resources Ltd., Hydraulic Coal Mine, 2:50776 
HYDRAULIC MINING/SAFETY 
The Kaiser Resources Ltd., Hydraulic Coal Mine, 2:50776 
HYDRAULIC TURBINES 
See also TURBOGENERATORS 
HYDRAULIC TURBINES/DESIGN 
Fluid current turbine with flexible collectors (Patent), 2:51154 
HYDROCARBON FUEL CELLS/ECONOMICS 
Target capital costs for the implementation of fuel cells and 
electric storage devices within the national energy system 
(Distillate oil and natural gas fuel cells, hydrogen fuel cells 
using hydrogen produced from off- power, and hydrogen 
fuel cells from coal gasification), 2:52110 
HYDROCARBONS 
See also ALKANES 
ALKENES 
BENZENE 
MESITYLENE 
PYRENE 
STYRENE 
TOLUENE 
XYLENES 
HYDROCARBONS/AIR POLLUTION 
Cost/effectiveness analysis of the Illinois Ozone Episode 
~~ ulation (R75-4) (Environmental impact of emissions of 
ydrocarbons and nitrogen oxides on ozone levels in surface 
22), 2:52871 (IIEQ-77/04) 
HYDROCARBONS/BIOLOGICAL EFFECTS 
Microbiological cycling of oil in estuarine marshlands (Spartina, 
Candida), 2:52992 
Petroleum in the marine environment, 2:52981 (CONF-7305131-) 
Sublethal effects of petroleum fractions on the behavior of the 
lobster, Homarus americanus, and the mud snail, Nassarius 
obsoletus, 2:53158 
HYDROCARBONS/BIOSYNTHESIS 
Production of a hydrocarbon-type synthetic fuel from wood, 
2:51136 (N-77-15210) 
HYDROCARBONS/CHEMICAL REACTION KINETICS 
Concerted non-least-motion pathway for the singlet methylene 
insertion reaction CHe('A:) + He yields CHy, 2:52644 





HYDROCARBONS/CHEMICAL REACTION YIELD 


HYDROCARBONS/CHEMICAL REACTION YIELD 
Conversion of coal into hydrocarbons (Patent; 5 claims), 2:50583 
HYDROCARBONS/CRA G 
Method for treating catalyst used for catalytic reactions of 
hydrocarbons at the time of catalyst removal (Patent), 2:50896 
HYDROCARBONS/ENVIRO ‘AL EFFECTS 
Assimilation of sewage by wetlands, 2: 52991 
. fixation in arctic marine sediments: effect of oil and 
rocarbon fractions, 2:53009 
cy in the marine environment, 2:52981 (CONF-7305131-) 
HYDROCARBONS/ENVIRONMENTAL TRANSPORT 
Character and transformation of pollutants from major fossil fuel 
energy sources, 2:52870 (CONF-770622-5) 
HYDROCARBONS/MO STRUCTURE 
Conjugated circuits and resonance energies of benzenoid 
hydrocarbons, 2:52643 
HYDROCARBONS/PHASE STUDIES 
Phase equilibrium in coal liquefaction processes. 
January 1, 1975-December 31, 1976 (35 refs), 2: 50009 GP RI- 


AF-466) 
HYDROCARBONS/PRODUCTION 
Coal plasticity mechanism: inferences from liquefaction studies (43 
ref), r 50622 (CONF-7505139-) 
HYDROCARBONS/PYROLYSIS 
Quantitative model conceptions of the pyrolysis of 
hydrocarbons in fluidized beds, 2: size ek 
HYDROCARBONS/REFORMER P 
Guard beds in hydrocarbon carillon ae: an an acidic 
multimetallic catalytic composite (Patent), 2:50898 
HYDROCARBONS/REMOV VAL 
space as an air resource management measure. Volume I. 
ee factors, 2:52881 (PB-261758) 
pace as an air resource management measure. Volume Ia. 
Append to sink factors. Final report, 2:52882 (PB-261759) 
HYD ARBONS/SCRUBBING 
Gas scrubbers used in pollution control. Volume 2. (citations from 
the ea Index data base). Report for 1974-75, 2:50643 
(NTIS/PS-77/0192) 
Gas scrubbers used in pollution control. Volume 3. (citations from 
Po Engineering Index data base). Report for 1976-Feb 77, 
(NTIS/PS-77/0193) 
HYDROCARBONS/SYNTHESIS 
Transition metal- {op catalysts for production of light 
hydrocarbons from synthesis gas ly report, a 
= 1976-January 31, 1977 Caceionliaine available iron-; Acta 
by reduction with metal aryls), 2: es oo 
HYDR ARBONS/THERMODYNAMIC PRO) 
Computer program for determining the Setenaianales properties 
of light hydrocarbons, 2:51360 (IDO/1549-3) 
HYDROCARBONS/UPTAKE 
Laboratory and field studies on the long-term effects of leum 
ae on benthic marine invertebrates, 2:52980 (BNWL- 
HYDROELECTRIC POWER 
i = ~ power in electrical power production in India, 
HYDROELECTRIC POWER/PLANNING 
Willamette Basin comprehensive study of water and related land 
resources. dix J. Power, 2:51148 (AD-A-036762) 
HYDROELECTRIC POWER/POWER SYSTEMS 
Present state and development prospects of the Soviet 
a - wer economy in the course of the 10th five years plan, 
HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
— POWER PLANTS/INFORMATION 


Analysis of information systems for hydropower operations, 
2:51149 (N-77-15497) 
HYDROELECTRIC POWER PLANTS/TURBINES 
Activities and future tasks of the committee ‘water turbine 
control’, 2:51152 
Identification of the control behavior of water turbines by means 
of correlation methods, 2:51153 
HYDROELECTRIC POWER PLANTS/WATER RESOURCES 
An overview of the effect of Lake Powell on Colorado River 
Basin Neer and: ——— = :51150 (PB-261748) 
Analysis of information systems for hydropower operations, 
2:51149 (N-77-15497) 
The macroeconomic impact of energy development in the Lake 
Powell area, 2:51151 (PB-261749) 
ELECTRICITY 


See HYDROELECTRIC POWER 
Quarterly literature review of h M91 (Prodealos wale y 
with absracs, fo — quarter 19 
transmission, dist: eirromann id cdagh Batt 
(NTISUB/A/023-76-004) 
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HYDROGEN/CHEMICAL REACTION KINETICS 
Interactions of —- with ethylene and ethane on iridium, 
2:52636 (IS-T-758) 
Rate constants for the reactions of hydrogen atoms with some 
silanes and germanes, 2:52630 
HYDROGEN/ CAL REACTIONS 
Desulfurization of model coal sulfur pare by coal mineral 
— and a cobalt molybdate catalyst. I. Thiophene (20 refs), 
HYDROGEN/COMPARATIVE EVALUATIONS 
— energy carrier of the future. Experience with a 


dro; i network, 2:51127 
YDROGEN/C N/COME aaa h, 2:52563 (UCRL-79634) 
en researc 
HY DROGEN/CORKOS IVE EFFECTS 
Reactions (AED Con with hydrogen under HTR-conditions, 
2:51557 (. lates 76-275-000 00) 
HYDROGEN. Y YIELD 
ioe ane carrier of the future. Experience with a 
drogen-pi network, 2:51127 
HYDRO EN PIC EXCHANGE 
Deuterium exchange at terminal boron-hydrogen bonds catalyzed 
by certain transition metal ——_ A qualitative yrs ed 
= and mechanism. Technical report, 2:52633 (AD-A- 
a INN/LIQUEFACTION 
uefaction of free te toy en, 2:52700 (EFI-152(75)) 
HYD OGEN/METALLURGICAL EFFECTS 
Inhibition of hydrogen embrittlement in high st h steel. 
Technical rt (AISI 4340), 2:52507 (AD-A-037355) 
HYDROGEN G 
Coal li re reactor distribution system (Patent; 11 claims), 


2x 
HYDROGEN/NUCLEAR REACTION ANALYSIS 
Application of nuclear reactions for quantitative hydrogen 
analysis in a variety of different materials problems, 2:52582 
(CONF- 770642-3) 
HYDROGEN/PHASE STUDIES 
Phase equilibrium in coal liquefaction processes. 
oe 1, 1975-December 31, 1976 (35 refs), 2: 1530009 (EPEI- 


) 
HYDROGEN/PREDICTION EQUATIONS 
Potential energy barriers for halogen six-center reactions: 
irical os pusdietionn, 2:52628 
HYDROGEN/SORPTI 
Alloy catalysts with +n apes for methanation of coal- 
derived gases: Phase 2. Quarterly technical progress report, 
October 23, i976 Janeane > A 19977 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE-1790-7) 
HYDROGEN/TRANSPORT 
— energy carrier of the future. Experience with a 


onal hice pepe line em, 2:51127 


Potential energy Gees for halogen six-center reactions: 
semiem valence-bond predictions, 2:52628 
HYDROGEN 1 TARGET/ARGON 40 REACTIONS 
F; tation of “Ar at 100 GeV/c, 2:53275 (LBL-5075) 
= OGEN 1 TARGET/CARBON 12 REACTIONS 
tation of “Ar at 100 GeV/c, 2:53275 (LBL-5075) 
HYD OGEN 1 TARGET/OXYGEN 16 REACTIONS 
equation of “Ar at 100 GeV/c, 2:53275 (LBL-5075) 
HYD EN 2 
See DEUTERIUM 
IROGEN 3 


IND LENGTHS 
tron diffraction study of ELNI: [Cra(CO)io(ue-H)]~: a 
NMNCO yee -H)]” monoanion with a pseudo D/sub 4h/ 
prt gam geometry together with a disordered, bent 
metal-hydrogen-metal bond, 2:52631 
HYD OGEN COMPOUNDS S/STEREOCHEMISTRY 
Neutron diffraction study of [EN] nM ape OO vw a 


aris sees sub 4h/ 
nonhydrogen peers d together with a ap ml ce bent 
8 metal-h -metal bond, 2:52631 
= EN FUEL /ECONOMICS 
capital costs for the implementation of fuel cells and 
devices within the national energy system 
cera nen ase Oe one, Rens ee a 
a oe — from off- power, and hydrogen 


el pre 2110 
HYDROGEN FU FUEL CELLS/HYDROGEN GENERATORS 
Method hg roduction (Patent), 2:51116 
HYDROGEN ELLS/PERFORMANCE 
New materials for fluorosulfonic acid electrolyte fuel cells. 
Interim report No. 3, Dec 75-Oct 76, 2:52111 (AD-A-036988) 
ae ote FUEL oe tte iad eens 
cells, 2:52372 72 (CONF-740215-P2) " 
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HYDROGEN GENERATORS/PROCESS CONTROL 
Method of hydro — toon a. 2:51116 
HYDROGEN GENERATORS/USES 
Start up system for ieee? generator used with an internal 
combustion engine (Patent), 2:52452 
HYDROGEN OPES/ISOTOPE SEPARATION 
Hydrogen a separation (Gas-phase chemical reactions with 
nitrogen), 2:52634 (AD-D-003324) 
Multicomponent isoto a separation and recirculation analysis, 
2:52635 (ANL-76-9 
IROGEN NITRATES 


See NITRIC ACID 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION 
See also BOSCH PROCESS 
HYDROGEN GENERATORS 
STEAM REFORMER PROCESSES 
THERMOCHEMICAL PROCESSES 
Competitively — hydrogen via high-efficiency nuclear 
electrolysis, 2:51589 
HYDROGEN PRODUCTION/BOSCH PROCESS 
Method of hydrogen production (Patent), 2:51124 
HYDROGEN PRODUCTION/COAL GASIFICATION 
Target capital costs for the implementation of fuel cells and 
electric storage devices within the national energy system 
(Distillate oil and natural gas fuel cells, hydrogen fuel cells 
using hydrogen produced from off- power, and hydrogen 
fuel cells from coal gasification), 2:52110 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Method and equipment for the generation of electrical energy 
from solar energy (Patent; hydrogen is produced by electrolysis 
of water using solar cells and is burned to turn a steam turbine), 
2:51209 
Performance data for a terrestrial solar photovoltaic/water 
electrolysis experiment, 2:51197 
Target capital costs for the implementation of fuel cells and 
electric storage devices within the national energy system 
(Distillate oil and natural gas fuel cells, hydrogen fuel cells 
using hydrogen produced from off-peak power, and hydrogen 
fuel cells from coal gasification), 2:52110 
Utilization of off- power to produce industrial hydrogen. 
Final report, 2:52071 (EPRI-320-1) 
HYDROGEN PRODUCTION/HYDROLYSIS 
Method of hydrogen production (Patent), 2:51116 
HYDROGEN PRODUCTION/SHIFT PROCESSES 
Method of hydrogen production (Patent), 2:51124 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 
Chemical and process design studies of thermochemical cycles for 
St production (42% efficiency; cost $13/10°kj), 2:51118 
(UCRL-79368) 
Method for the production of hydrogen and oxygen with the aid 
of iron, chlorine, hydrogen, and oxygen (Patent), 2:51119 
Method for thermochemical decomposition of water (Patent; KI 
cycle), 2:51120 
Process for producing hydrogen and ee ' oem manganese 
chloride and carbon dioxide cycle), 2:5112 
Recent developments in the a yee | and tiie of the 
ZnSe thermochemical hydrogen cycle A a efficiency, cost 
$131 GJ), 2:51117 (UCRL-79098(Rev. 1) 
Thermochemical process for the a al of hydrogen using 
chromium and barium compounds (Patent), 2:51121 
HYDROGEN STORAGE 
See also CR YOGENICS 
HYDROGEN-BASED ECONOMY 


TANKS 
HYDROGEN STORAGE/IRON HYDRIDES 
a man fae mtd correlation for fixed beds of small, 
irre; particles, 2:51125 (BNL-50589) 
HYDR GE ste RAGE/TANKS 
Cryogenic ngs ry a storage and supply system, phase 1. 
Final 1126 (N-77-10384) 
HYDROGEN STORAGE/TITANIUM HYDRIDES 
mn een -flow aig srry’ ty bt small, 
irregularly icles, 2:511 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/EQUILIBRIUM 
ae ery of a coal conversion systems technical data book. 
t 8979 quarterly report, November 1, 1976-January 31, 
is (NHs-CO2-H2S-H20; benzene-water), 2:50591 (FE- 2286- 


12) 
HYDROGEN SULFIDES/REMOVAL 
Control of hydro = 108) from geothermal power production, 
2:51344 (CON 
Hydrogen sulfide enema in geothermal steam (Injection of 
= us hydrogen peroxide and NaOH into geothermal steam), 
51339 (CONE: 761089-) 


Removal of H2S from geothermal steam. Final report, 2:51368 
(BNWL-2087) 
Sour water stripping project, Committee on Refinery 
Bevissamentt Control, American Petroleum Inst., 2:50904 
HYDROGEN SULFIDES/TOXICITY 
Behavior of H2S in the atmosphere and its effects on vegetation, 
2:51345 (CONF-761089-) 
HYDROGEN-BASED ECONOMY/ECONOMICS 
Utilization of mp iy power to ered industrial hydrogen. 
Final report, 2:52071 (EPRI-3 
HYDROGEN-BASED ECONOMY /PLANNING 
Utilization of ice power to oD uce industrial hydrogen. 
Final report, 2:52071 —s 
HYDROLASES/PURIFICATIO 


Partial purification and pn of a uracil DNA N- 
glycosidase from Bacillus subtilis, 2:53056 
HYGAS PROCESS nomi , 
Experimental program for the development o' 
tTENee) 


upplemetary report No. 1, 2:50595 (FE-2 
HYPE! NNSION/GENETICS 
— predisposition and stress-induced hypertension (Rats), 
2:53041 


HYPERTHYROIDISM/RADIOTHERAPY 
Treatment of hyperthyroidism: use of '*'I and 151, 2:53126 (BNL- 
22775 


HYPOTHYROIDISM/RADIOINDUCTION 
Treatment of hyperthyroidism: use of '*"I and ‘51, 2:53126 (BNL- 
22775) 


HYPOXIA 
See ANOXIA 


ICE/THICKNESS 
some rowth i — Duluth-Superior harbor, 2:53024 (PB-264819) 
Fast- — ion-cyclotron and first-harmonic heating of large 
tokamaks, 2:53366 
IDAHO 
See also RAFT RIVER VALLEY 
IDAHO/ENERGY FACILITIES 
Methodology and criteria for 28308 ener, 7 PE 2640 in Idaho. 
Technical completion 264 044) 
IDAHO/ENERGY SOUR 
Se and criteria a sting ener ery pans in Idaho. 
Technical completion report, 2:52037 264 044) 
Methodology for impact assessment of Northwest ane 
developments over the next fifty years, 2:51975 L-SA: 


5703) 
IDAHO/GEOTHERMAL SPACE HEATING 
Direct applications of geothermal energy, 2:51375 (CONF-761089- 


IDAHO CHEMICAL PROCESSING PLANT/RADIOACTIVE 
WASTE MANAGEMENT 


Technical Division q uarterly progress report, January 1-March 31, 
1977, 2:51051 ak 1117) 
IGNITION SYSTEMS 
See also COMBUSTORS 
IGNITION SYSTEMS/DESIGN 
Solar cell ignition system, 2:51192 
IGNITION SYSTEMS/FUEL ECONOMY 
Study to determine gas consumption by pilot lights. Discussion of 
alternative ignition means to effect energy savings, 2:52172 (PB- 
263965) 
ILLINOIS/COAL INDUSTRY 
Illinois coal digest, 2:50734 (IDOE-RS-76-06) 
ILLINOIS/COAL MINES 
Illinois coal digest, 2:50734 (IDOE-RS-76-06) 
ILLINOIS/COAL RESERVES 
Illinois coal digest, 2:50734 (IDOE-RS-76-06) 
ILLINOIS, ‘GY CONSERVATION 
Illinois energy conservation feasibility report: executive summary, 
2:52012 ye 
iC CONDUCTIVITY 
SF yen investigation of the conduction in ilmenite, 2:52535 
TE/ HYPERFINE STRUCTURE 


ILM 
ressure inv: tion of the conduction in ilmenite, 2:52535 
LMENTT ITE/MAG Ct SUSCEPTIBILITY ‘ 
Application of magnetic susceptibility measurements to uranium 
exploration in sandstones, 2:50996 
IMMUNE REACTIONS 
Blockade of immune tolerance induction by puromycin 
aminonucleoside (Mice), 2:53091 
IMMUNE SERA 
See IMMUNE SERUMS 





IMMUNE SERUMS/CHROMATOGRAPHY 


IMMUNE SERUMS/CHROMATOGRAPHY 
Centrifugal system for affinity chromatography with eluate 
monitoring, 2:52612 
IMMUNE SERUMS/INERTIAL SEPARATORS 
Centrifugal system for affinity chromatography with eluate 
monitoring, 2:52612 
ERIAL VALLEY/BASELINE ECOLOGY 
Imperial Valley Environmental Project: quarterly data report, 
2:51355 (UCID-17444-1) 
ERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
Core constituting element for detecting pressure (Patent), 2:51737 
Fast Breeder Project. Third quarterly report, 1976, 2:51915 
(EURFNR-1391) 
Improvements in or relating to inclinometers (Patent), 2:51752 
IN PILE LOOPS/LIFETIME 
Surveillance test of OWL-2 inpile tube (JMTR reactor), 2:51831 
(JAERI-M-6667) 
INCIDENTS 
See ACCIDENTS 
iCINERATORS 
TRU waste cyclone drum incinerator and treatment system. 
Quarterly report, October-December 1976, 2:51053 (MLM-MU- 
77-62-0002) 
INCINERATORS/ENVIRONMENTAL IMPACTS 
Environmental impact of waste-to-energy systems, 2:51145 
INCINERATORS/USES 
— wy savings generated by urban refuse recovery, 


INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 
(The group of all interactions of two particles producing a specific 
final state.) 
INCLUSIVE INTERACTIONS/CROSS SECTIONS 
High energy hadron dynamics based on a Stochastic-field multi- 
eikonal theory, 2:53271 (ANL-HEP-PR-77-33) 
INCOLOY 800/CREEP 
Component and Systems Development Program. Quarterly 
progress — for the period ending March 31, 1977, 2: 51569 
(GA-A-14383) 
INCOLOY 800/FATIGUE 
HTGR Safety Evaluation Division. Quarterly report, July- 
September 1976, 2:51847 (BNL-NUREG-50645) 
INCOLOY 800/OXIDATION 
Component and Systems Development Program. Quarte 
progress report for the period ending March 31, 1977, . $1569 
(GA-A-14383) 
INCONEL 617/OXIDATION 
Component and Systems Development Program. Quarterly 
progress report for the period ending March 31, 1977, 2:51569 
(GA-A-14383) 
INCONEL 718/FRACTURE PROPERTIES 
Design data for the 1/4-in. thick alloy 718 in-pile tube, 2:51818 
(TREE-NUREG-1087) 
INDIA/COAL DEPOSITS 
Coal exploration in India, 2:50700 
INDIA/COAL RESERVES 
Coal exploration in India, 2:50700 
INDL ROELECTRIC POWER 
= a aaa power in electrical power production in India, 
INDIAN PO!NT-2 REACTOR/RELIABILITY 
a7 to improve power plant productivity, 2:51683 (PB- 


Study of the reliability of large coal-fired and nuclear power 
Final Factors affecting power plant reliability. Volume III. 
inal | aaa (Bull Run and Widows Creek unit 8), 2:51682 (PB- 


Stady os * reliability of large coal-fired and nuclear power 
plants. Factors affecting power plant reliability. Volume I. Final 
report, 2:51680 (PB-264479) 

Study on the reliability of large coal-fired and nuclear power 
noi Factors affecting power plant reliability. Volume II. 

inal report, 2:51681 (PB-264480) 
UM ALLOYS/ELECTRONIC STRUCTURE 

~~ of various intraband processes in n-InSb by means of 
stimulated spin-flip Raman scatte — 52516 

INDIUM ALLOYS/HYPERFINE STR 


we cae and oy ef one ts 2:52499 


Distribution of iron atoms in the spinel Feln/sub 2/Cr x/Cr/sub 2-x/S/ 
sub 4/ (0< =x< =2), 2:52568 
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INDUSTRIAL ACCIDENTS/INJURIES 
Injury experience in the nonmetallic mineral industries - 
stone and coal), 1972. Informational report 1976 (final), 2: 3185 
(PB-262251) 
USTRIAL P 


See also FEED MATERIALS PLANTS 
OIL SHALE PROCESSING PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/AFTERBURNERS 
Method for thermal recombustion of exhaust gases of industrial 


lants and equipment for this method tt), 2:52241 
NDUSTRIAL PLANTS/AIR POLLUTION co OL 
“a und document: bagasse combustion in sugar mills, 2:52890 


(PB-264302) 
INDUSTRIAL PLANTS/BOILERS 

Assessment of the potential for energy conservation through 
a roved industrial boiler efficiency. Volume I. Final report, 

52211 (PB-262576) 

Industrial boiler users’ manual. Volume II. Final report, 2:52212 
(PB-262577) 

INDUSTRIAL PLANTS/CATALYTIC CONVERTERS 

Exhaust gas purifying catalyst and process of making and using 
same (Patent), 2:52444 

INDUSTRIAL PLANTS/DRYERS 
-oriented study of industrial dryers for gases and liquids, 
2:52227 (TREE-1129) 
ee PLANTS/ELECTROSTATIC PRECIPITATORS 
harge electrostatic preci — 2:51457 (LBL-5987) 
INI USTRIAL PLANTS/ENERGY CCOUNTING 
Techniques for the analysis of ~~ nee and labor of industrial 
lants, 2:52206 (PB-264221) 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 

-— — energy conservation program, 2:52205 (NP- 

Environmental considerations of selected energy conse 
manufacturing process options: Volume II. Industry priority 
report. Final report, 2: S213 (PB-264268) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume III. and steel 
industry report. Final report, 2:52214 (PB-264269) 

Environmental considerations of selected energy conserving 
manufacturing process options. Volume V. 4 and 
industry report. Final report, 2:52215 (PB-264271) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume Vi. Glefins industry 
report, 2:52216 (PB-264272) 

Environmental considerations of selected ener; 
manufacturing process options: Volume VIII. Alumina/ 
aluminum industry report. Final report, 2:52217 (PB-264274) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume IX. Textile industry 
report. Final report, 2:52218 (PB-264275) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume X. ent = 
report. Final report, 2:52219 (PB-264276) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume Xi. Glass industry 
report. Final report, 2:52220 (PB-264277) : 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume xIrc Chior-alkali 
industry report. Final report, 2:52221 (PB-264278) 

Environmental considerations of selected ay comeing conserving 
manufacturing process options: Volume XIII. Phosphoric ac'd 
industry report. Final report, 2:52222 (PB-264279) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume XIV. Primary copper 
industry report. Final report, 2:52223 (PB-264280) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume XV. Fertilizer industry 
report. Final rt, 2: 52026 (PB-265281) 

ay tt in industrial plants. Decentralized energy 

smnenelianaieareieane teem and costs, 2:52207 
INDUSTRIAL PLANTS/ENERGY SUPPLIES 
Coal p tion for tion (Gasification for an industrial 
lant (7 Wellman-Galusha rs)), 2:50605 
INDUSTRIAL PLANTS, ONMENT 
Effects of the conditions + 2 em by the environment and by 
utilities on the re tee lant, 2: 53032 
INDUSTRIAL PLA NMENTAL EFFECTS 
pee rr considerations wa aaubes energy conserving 
facturing process options: Volume II. Industry priority 
report Final report, 2: $2213 (PB-264268) 
Environmental tions of selected ener, 
nensatans 9 rocess options: Volume III. 


conserving 
and steel 
industry report. Prinal report, 2:52214 (PB-264269) 
Environmental considerations of selected ener; 
manufacturing process options. Volume V. — 
industry report. PFinal report, 2:52215 (PB-264271) 
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Environmental considerations of selected energy conserving 
manufacturing process options: Volume Vi. Olefins industry 
report, 2:52216 (PB-264272) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume VIII. Alumina/ 
aluminum industry report. Final report, 2:52217 (PB-264274) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume IX. Textile industry 

report. Final report, 2: 52218 (PB-264275) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume X. ent industry 
report. Final report, 2:52219 (PB-264276) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume Xi. Glass industry 
report. Final report, 2: 52220 (PB-264277) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume XII. Chlor-alkali 
industry report. Final report, 2:52221 (PB-264278) 

Environmental considerations of selected —— conserving 
manufacturing process options: Volume XII Phosphoric acid 
industry report. Final report, 2:52222 (PB-264279) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume XIV. Primary copper 
industry report. Final report, 2:52223 (PB-264280) 

Environmental considerations of selected energy conserving 
manufacturing process options: Volume XV. Fertilizer industry 

— rt. Final report, 2: 52026 (PB-265281) 
INDUSTRIAL PLANTS/FLUE GAS 

Instrumentation (Measuring flow rate, temperature, pressure, heat 
flow, and chemical composition of exhaust stack gases), 2:52235 
(NBS-Handbook- -121) 

INDUSTRIAL PLANTS/HEAT RECOVERY 
Low cost ov boilers, and process heat recovery for dollar 
ng, 2: 
INDUSTRIAL PLANTS/HEAT RECOVERY EQUIPMENT 

Commercial options in waste heat recovery equipment, 2:52233 
(NBS-Handbook-121) 

INDUSTRIAL PLANTS/HYDROGEN PRODUCTION 

Utilization of bet power to produce industrial hydrogen. 
Final report, 2:52071 (EPRI-320-1) 

INDUSTRIAL PLANTS/OFFSHORE SITES 

Artificial islands for cluster-siting of offshore energy facilities: an 

es the legal and regulatory framework, 2:52033 


(BNL-50: 
INDUSTRIAL PLANTS/POLLUTION CONTROL 
EQUIPMENT 


Space-charge electrostatic precipitation, 2:51457 (LBL-5987) 
INDUSTRIAL PLANTS/PROCESS HEAT 

Solar industrial process heat workshop, 2:51238 

Survey of the applications of solar thermal energy systems to 
industrial process heat. Final report. Volume 1. Summary, 
2:51236 (TID-27348/1) 

INDUSTRIAL PLANTS/THERMAL EFFLUENTS 

Thermal pollution. I. Control techniques and general studies (a 
(NTE phy with abstracts). Report for 1964-Mar 77, 2:53016 

1S/PS-77/0184) 

Therual pollution. II. Biological effects. Volume 2. 1974- 
February, 1977 (a biblio; a = abstracts). Report for 1974- 
Mar 77, 2:53130 (NTIS/PS.77/ 185) 

INDUSTRIAL PLANTS/TOTAL ENERGY SYSTEMS 

Total Energy systems for buildings (citations from the 

Engineering Index data base). Report for 1964-Mar 77, 2:52124 
IS/PS-77/0273) 
INDUSTRIAL PLANTS/WASTE HEAT 

Case studies of successful systems for industrial waste heat 
recovery (Glass, metals, a paint, food processing, rubber, etc., 
industries), 2:52240 (NBS-Handbook-121) 

Determination of waste heat requirements, 2:52238 (NBS- 
Handbook-121) 

Economics of waste heat recovery, 2:52239 (NBS-Handbook-121) 

Proceedings of the a Research and Development 
Administration workshop on fluid waste heat recovery and 
utilization, 2:52230 (CONF. 761157-) 

Sources and uses of waste heat, 2:52237 (NBS-Handbook-121) 

Waste heat ment guidebook, 2:52236 (NBS-Handbook-121) 

INDUSTRIAL W 
See also REFUSE DERIVED FUELS 
INDUSTRIAL WASTES/ENVIRONMENTAL EFFECTS 

Metals, pesticides and PCBs: toxicities = ay singly and in 

combination (Penaeus duorarum), 2:5 
INDUSTRIAL WASTES/ FLUIDIZED BED COMBUSTION 

Contribution of fluid-bed technology to energy saving and 
environmental protection (Aids steam raising and destruction of 
noxious wastes), 2:50842 

INDUSTRIAL WASTES/MONITORING 

Common mussel Mytilus edulis as an indicator of pollution by 
zinc, cadmium, lead, and copper. II. Relationship of metals in 
the mussel to those discharged by industry, 2:53163 


INDUSTRIAL WASTES/RECYCLING 
Asbestos manufacturing waste disposal and utilization, 2:52287 
Chromium and nickel wastes: a survey and appraisal of recycling 
technology, 2:52281 , sip walt testes: Cina 
Energy and protein production from pulp 
December 15, 1976-March 15, 1977, 2:52252 (COO-2983- 


Monroe County resource recovery project, 2:52776 

New separation technique for waste meee 2:52289 

Physical beneficiation of mining and industrial wastes, 2:52271 

Recovery of metals from industrial waste, 2:52780 

Separation, recovery, and reuse of filler clays from high ash waste 
sludges from fine paper mills, 2:52286 

Steel from ferrous can scrap, 2:52292 

TATB PBX formulation (recycling scrap PBX), 2:52841 
(MHSMP-77-18F) 

Trends in waste utilization in construction, 2:52266 

Urban refuse processing and metal reclamation operation in 
Odessa, Texas, 2:52274 

Utilization of refuse scrap in cupola gray iron production, 2:52279 

Utilization of industrial byproducts in building and construction in 
Great Britain, 2:52282 

Utilization of industrial by-products in blended cements, 2:52283 

INDUSTRIAL WASTES, — er naan! 

Energy and protein production from Bt astes. Progress 

report, December 15, 1976-March sion 2 52252 (COO-2983- 


3) 
INDUSTRIAL WASTES/USES 
Utilization of industrial byproducts in building and construction in 
Great Britain, 2:52282 
Utilization of industrial by-products in blended cements, 2:52283 
INDUSTRIAL WASTES/WASTE DISPOSAL 
Disposal of toxic wastes. I. Electroplating and electrochemical 
machining wastes, 2:52250 
INDUSTRIAL WASTES/WASTE PROCESSING 
Asbestos manufacturing waste disposal and utilization, 2:52287 
New separation technique for was ae 2:52289 
Separation, recovery, and reuse of filler clays from high ash waste 
sludges from fine paper mills, 2:52286 
Urban refuse processing and metal reclamation operation in 
Odessa, Texas, 2:52274 
INDUSTRY 
See also CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
DEVELOPING COUNTRIES 
FERTILIZER INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
TEXTILE INDUSTRY 
INDUSTRY/ENERGY CONSERVATION 
Illinois energy conservation feasibility report: executive summary, 
nee ee cautions 
odeling and analysis of industrial energy 
pamerme. report, June 21-23, 1976, 2: Siaoe ere 7329) 
Priority listing of industrial —— by to pote Benge ption 
and potential for savin a 2:52009 ( NS/5013-1)" 
INDUSTRY/ENERGY NSUM 
Fuels and energy data: United States now states and census 
divisions, 1973. Information circular, 2:52048 OVorksho> 
Modeling and analysis of industrial a 
summary report, June 21-23, 1976, 2:5 SOS ITRe2) 
Priority listing of industrial Ss rocesses by total energy consumption 
and potential for savings. Final report, 2:52009 (CONS/5015-1) 
Toward a better understanding of energy consumption. III. 
Energy analysis, 2:52096 
INDUSTRY/ENERGY DEMAND 
Regional reference energy a, 2:52020 (EPRI-EA-462) 
INDUSTRY/ENVIRONMENTAL EFFECTS 
Industrial development in Alaska and its — on the nutritional 
- physiological status of arctic animals. Technical pro; 
rt, July 1975-June 1976, 2:53033 (RLO-2229-T3-4) 
INDU TRY/HEAT RECOVERY 
Heat recuperation systems, 2:52242 
INDUSTRY/POWER DEMAND 
Industrial and commercial rate structures and econometric 
estimation of the demand for electricity, 2:52080 (EPRI-SR-31) 
INFORMATION RETRIEVAL/COMPUTERS 
RDM: a relational database machine, 2:53601 (UCRL-79160) 
INFORMATION SYSTEMS 
Analyzing user requirements for data management systems, 
2:53602 (UCRL-79440) 





INFORMATION SYSTEMS/OPERATION 


BNL Archive and Seentesien System (For accessing data files 
constructed at laces and times), 2:53597 (BNL-22424) 
es py ee Ss =Ms/OPERATION 
Los Alamos Scientific Laboratory Meo Assisted Retrieval 
System at Los Alamos oe ae 2:53599 (LA-UR-77-751) 
INFORMATION p= ay me pap 
Interactive thematic mapping: a report, 2: met 2:53600 (LBL-5362) 
INHOMOGENEOUS P IRILLOUIN EFFECT 


Stimulated Brillouin sca — the resonance layer of an 


INHOMOGENEO TOUS PLA PLASMA/ELECTROMAGNETIC 
Stimulation of ome electromagnetic instability with transverse- 
hot electrons, 2:53434 
INHOMOGENEOUS PLASMA/PARAMETRIC 
INSTABILITIES 


Effect of linear transformation on absolute parametric instability in 
us plasma, 2:53436 
INHOMOGENEOUS LASMA/RELAXATION 
Relaxation of toroidal discharges, 2:53403 (AED-Conf-76-506-009) 
INJURIES/TABLES 
Injury experience in the nonmetallic mineral industries (ex 
stone and coal), 1972. Informational report 1976 (final), 2: 3185 
(PB-262251) 
INLAND WATERWAYS/MONITORING 
ae - enlargement of the Chesapeake and Delaware canal, 
INORGANIC ACIDS 
See also NITRIC ACID 
PHOSPHORIC ACID 
SULFURIC ACID 
INORGANIC ACIDS/SOLUBILITY 
pom acid a sez? hydroxy derivatives: solubility and 
Toscop 
INOF GANIC TNCIDS/STRUCTURAL CHEMICAL ANALYSIS 
Fluoroboric acid and its hydroxy derivatives: solubility and 
spectroscopy, 2:52627 
INSECTICIDES/BIO: OGICAL EFFECTS 
Relationship of structure to effectiveness of some 
organophosphorus insecticides and the crystal and molecular 
structures of tris(bicarbonato) tetraaquoholmium (III) dihydrate 
and tris(ethylenediamine-cobalt (III) tetrakis (isothiocyanato 
cobaltate(II) nitrate, 2:53156 (IS-T-760) 
INSECTS 
See also MOSQUITOES 
INSECTS/TEMPERATURE EFFECTS 
Effects of thermal shocks on drifting aquatic insects: a laboratory 
simulation, 2:53136 
IN-SITU COMBUSTION/HEAT RECOVERY 
Method of recovering energy from subsurface petroleum 
reservoirs (Patent), 2:50892 
Thermal ——  s uaaeaa by in situ combustion of coal (Patent; 
12 claims), 
IN-SITU COMBUSTION/STEAM GENERATION 
Method of subterranean steam generation by in situ combustion of 
coal (Patent; 4 claims), 2:50843 
IN-SITU GASIFICATION/MATHEMATICAL MODELS 
Thermomechanics simulations associated with underground coal 
ification, 2:50596 
IN-SITU GASIFICATION/MONITORING 
Constitutive parameters of coal at radio frequencies using a two- 
path interferometer. ytty = , May 1, 1976-April 30, 
1977 (15 references), 2:50626 (| O-5081-13) 
INSOLATION/DATA ACQUISITION 
Solar radiation observation stations with complete listing of data 
archived by the National Climatic Center, Asheville, North 
Carolina and initial listing of data not currently archived, 
2:51162 (DSE/1024-2) 
INSOLATION/INFORMATION CENTERS 
Solar radiation observation stations with complete listing of data 
archived by the National Climatic Center, Asheville, North 
Carolina and initial listing of data not currently archived, 
2:51162 (DSE/1024-2) 
INSOLATION/MEASURING INSTRUMENTS 
barrroat solar radiation measuring equipment, 2:51164 (ORO/ 
Listing of solar radiation measuring equipment and glossary, 
2:51163 of 77-12507) 
INSULATION (THERMAL 
See THERMAL INSULATION 
INTEGRATED CIRCUITS/COMPUTER-AIDED DESIGN 
Integrated set of computer aids for custom IC design, 2:52762 
(SAND-76-9216) 
IATE IMAGE SPECTROMETER 
See MAGNETIC LENS SPECTROMETERS 
CLEI/NUCLEAR STRUCTURE 
Shell effect contribution to the moment of inertia at very high 
angular momentum, 2:53326 (LBL-5075) 
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INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/AFTERB' 
Air flow control means for automobile engine exhaust gas 
cleaning means (Patent), 2:52460 
Electronically controlled exhaust gas purifying system (Patent), 
2:52457 
Internal ie engine exhaust gas after-burning system 
(Patent), 2:5244. 
INTERNAL COMBUSTION ENGINES/AIR POLLUTION 
MONITORS 
Apparatus for mounting exhaust gas sensor (Patent), 2:52443 
Hydrocarbon concentration sensor for use in engine exhaust gas 
(Patent), 2:52461 
Thermoelectric exhaust gas sensor (Patent), 2:52440 
INTERNAL COMBUSTION ENGINES/AUTOMOTIVE FUELS 
Characterization and research investigation of methanol and 
methyl fuels in automobile engines. First year report. Report for 
Feb 75-Feb 76, 2:52464 (PB-264632) 
— of mixtures of methane and carbon dioxide as fuels in a 
le cylinder e (cir), 2:52462 (N-77-15209) 
INTERNA AL CON COMBUSTION ENGINES/CATALYTIC 


ye me ie the detoxification of exhaust gases in internal 
combustion engines (Patent), 2:52437 
Catalyst for controlling poisonous exhaust gas (Patent), 2:52448 
Catalytic converter for purifying gases (Patent), 2:52436 
Decomposing nitrogen oxides with nickel-iron-chromium catalysts 
(Patent), 2:52450 
Dual sensor closed loop fuel control system per signal transfer 
between sensors durin. ing warmup (Patent), 2:52439 
Electronically controll 
2:52457 
Exhaust gas PX peeeae catalyst and process of making and using 
same (Patent), 2:52444 
Method of pr ing a catalyst for treatment of exhaust gases 
(Patent), 2:52456 
INTERNAL COMBUSTION ENGINES/COOLING SYSTEMS 
Water cooled combustion engine with charger + ee 2:52408 
INTERNAL COMBUSTION ENGINES/D: 
Engine with continuous internal combustion Pace), 2:52411 
Internal combustion engine fueled by NaK (Patent), 2:52417 
meg COMBUSTION ENGINES/ENVIRONMENTAL 


exhaust gas purifying system (Patent), 


Long-term energy alternatives for automotive propulsion: 
synthetic fuel versus battery/electric system. Final report, 
2:52194 (PB-262513) 

INTERNAL COMBUSTION ENGINES/EXHAUST GASES 

Characterization and research investigation of methanol and 
methyl fuels in automobile engines. First year report. Report for 
Feb 75-Feb 76, 2:52464 (PB-264632) 

INTERNAL COMBUSTION ENGINES/EXHAUST 

RECIRCULATION SYSTEMS 


Exhaust gas recirculation for emissions control (Patent), 2:52446 

Exhaust gas recirculation device (Patent), 2:52449 

a gas recirculation system of a motor vehicle (Patent), 
2:524 

Exhaust gas recirculation system (Patent), 2:52453 

Exhaust gas recirculation control system (Patent), 2:52454 

Exhaust gas recirculation system with control apparatus for 
exhaust gas flow control valve (Patent), 2:52455 

Exhaust recirculation system (Patent), 2:52445 

INTERNAL COMBUSTION ENGINES/EXHAUST SYSTEMS 

Muffler and exhaust gas purifier for internal combustion engines 

(Patent), 2:52441 
INTERNAL COMBUSTION ENGINES/FUEL CONSUMPTION 

Long term energy alternatives for automotive propulsion: 
synthetic fuel versus battery/electric system. Executive 
summary, 2:52193 (PB-262512) 

Long-term energy alternatives for automotive propulsion: 
synthetic fuel versus battery/electric system. Final report, 
2:52194 (PB-262513) 

—_ of mixtures of methane and carbon dioxide as fuels in a 

le cylinder engine (clr), 2:52462 (N-77-15209) 
INTERNAL TAL COMBUSTION ENGINES/FUEL INJECTION 


Cokin’: fuel injection and intake valve for electronic fuel 
injection engine systems (Patent), 2:52423 

Fuel atomizing device (Patent), 2:52306 

INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 

Air-to-fuel ratio control means for carbureter (Patent), 2:52414 

Device to reduce the noxious components in the exchaust gas of 
combustion engines (Patent), 2:52433 

Dual sensor closed loop fuel control system having signal transfer 
between sensors during warmup (Patent), 2:52439 

Economizer valve for use with gas-powered internal combustion 
engines (Patent), 2:52424 
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Engine carburetor air intake heater apparatus (Patent), 2:52420 

Fuel atomizing unit (Patent), 2:52426 

Isothermal fuel supply system (Patent), 2:52427 

Recirculating fuel feed and vaporization apparatus and method 
(Patent), 2:52425 

Start up system for hydrogen generator used with an internal 
combustion engine (Patent), 2:52452 

INTERNAL COMBUSTION ENGINES/HEAT RECOVERY 
UIPMENT 


EQ 
Booster drive for main motor (Patent), 2:52404 
INTERNAL COMBUSTION ENGINES/POLLUTION 
CONTROL EQUIPMENT 
Device to reduce the noxious components in the exchaust gas of 
combustion engines (Patent), 2:52433 
Fuel atomizing unit (Patent), 2:52426 
—— of exhaust gas cleaning of internal combustion engines, 
Muffler and exhaust gas purifier for internal combustion engines 
(Patent), 2:52441 
Recirculating fuel feed and vaporization apparatus and method 
(Patent), 2:52425 
Start up system for hydrogen generator used with an internal 
combustion engine (Patent), 2:52452 
INTERNAL COMBUSTION ENGINES/POLLUTION 
REGULATIONS 
Motors for passenger cars (annual survey), 2:52435 
INTERNAL COMBUSTION pact aaihee ee REGULATORS 
System to save fuels (internal combustion es), 2:52410 
INTERNAL COMBUSTION ENGINES, ERATURE 
CONTROL 
Diesel engine control means (Patent), 2:52419 
INTERNAL COMBUSTION ENGINES/USES 
Internal combustion engines in stationary installations for the 
efficient use of energy. VDI-meeting at Stuttart, 2:52119 
TIONAL RGY AGENCY/COORDINATED 
RESEARCH PROGRAMS 
International Ener; vey Agency (IEA). Cooperative research, 
a and demonstration program, 2: oy ol 8 
ARY MAGNETIC FIELDS/TAB 
——_ et data number 389. Part I. Prom irae Data 
~~ 1976-November 1976, 2:53224 (PB-264790) 
INTERPLANETARY SPACE/COSMIC RAY PROPAGATION 
A theoretical investigation of solar wind-magnetosphere 
interactions and astrophysical plasma phenomena. Final report 1 
Nov 74-30 Sep 76, 2:53235 (AD-A-035075) 
INTESTINES/BIOCHEMISTRY 
Specific cytosol-binding protein for 1,25-dihydroyyvitamin Ds in 
rat intestine, 2:53055 
INVERTEBRATES 
See also ANNELIDS 
MOLLUSCS 
NEMATODES 
INVERTEBRATES/METABOLISM 
Nitrogen metabolism and excretion: regulation of intracellular 
amino acid concentrations, 2:52947 
INVERTEBRATES/PHYSIOLOGY 
Endocrine mechanisms in estuarine animals: invertebrates and 
fishes, 2:53088 
INVERTEBRATES/POPULATION DYNAMICS 
Population dynamics and ecological energetics of a pulsed 
a predator, the ctenophore minemiopsis leidyi, 
INVERTEBRATES/POPULATIONS 
Grazing on wetland meadows, 2:52927 
INVERTEBRATES/PRODUCTIVITY 
Grazing on wetland meadows, 2:52927 
INVERTEBRATES/TEMPERATURE EFFECTS 
Respiratory adaptations: invertebrates (Review), 2:53132 
IODINE/CHEMICAL STATE 
Chemical properties of Pu, Am, Np, I, and Tc and their influence 
on migration, 2:51071 (CONF-770512-17) 
IODIN IFFUSION 
Chemical properties of Pu, Am, Np, I, and Tc and their influence 
migration, 2:51071 (CONF-770512-17) 
IODINE/ PREDICTION EQUATIONS 
Potential energy barriers for halogen six-center reactions: 
semiempirical valence-bond predictions, 2:52628 
IODINE/VALENCE 
Potential energy barriers for halogen six-center reactions: 
semiempirical valence-bond predictions, 2:52628 
IODINE 123/ISOTOPE PRODUCTION 
High energy alpha reactions for the production of the 
123Csyields(5.8min, B* )) '**Xeyields(2.1hr, 8*, EC)) '*1 
ame and Xe and '’Cs for radiopharmaceutical 
lications, 2:53298 
IDI 125/BIOLOGICAL RADIATION EFFECTS 
= of hyperthyroidism: use of ***I and '**1, 2:53126 (BNL- 
22775) 


IRON/MATERIALS RECOVERY 


IODINE 129/MOESSBAUER EFFECT 
Moessbauer studies of '°I atoms implanted in a- and B-tin, 


2:52480 
IODINE 129/MONITORING 
Radioiodine detector based on laser induced fluorescence, 2:52823 
(NRL-Memo-3514 
IODINE 131/BIO) ICAL RADIATION EFFECTS 
Tr. of hyperthyroidism: use of "I and '*I, 2:53126 (BNL- 
gh othe ae eer sre se —— 
efficiency mixed species radio’ ig, 
and dose assessment a 2:52914 22914 (BNL 22 en 
IODINE 131/RADIATION 
Releases of radioiodine ie ~~ Karlsruhe nuclear fuel 
pee lant as a eon of spontaneous fission of actinides, 
1009 (KER. 


readout, 


EXT-20/77. 
IODINE 133/RADIATION MO RING 
Releases of radioiodine from the Karlsruhe nuclear fuel 
— peewee | pa as a result of spontaneous fission of actinides, 
1029 ( EXT-20/77-1 
IODINE 135/RADIATION MO RING 
Releases of a from the Karlsruhe nuclear fuel 
eee arom as a result of spontaneous fission of actinides, 
1029 EXT-20/77-1) 
ION ACOUSTIC WAVES/WAVE PROPAGATION 
Asymptotic development of finite amplitude cylindrical ion 
acoustic waves, 2:53468 
ION BEAMS/ELECTROSTATIC LENSES 
Electrostatic lens to focus an ion beam to uniform density (Patent), 


2:52799 
ION BEAMS/ELECTROSTATIC SEPARATION 
tors (Patent), 2:52803 
ON-RESONANCE HEATING 
See ICR HEATING 
ION MICROPROBE ANALYSIS/DATA PROCESSING 

Investigation of quantification of SIMS data: analysis of NBS glass 

and iron standards, 2:52608 (ORNL/TM-5728) 
ION PROPULSION 

Pulsed thermionic converter study. Final report (Space nuclear 

electric propulsion), 2:51654 (N-77-12123) 
ION SOUR 

See also ALPHA SOURCES 
ION SOURCES/REVIEWS 

Generation of intense ion beams and their application to 

controlled fusion research, 2:53522 (AED-Conf-76-506-029) 
ION SOURCES/SPECIFICATIONS 
Development of ion source for neutral beam injection, 2:53532 
ION-ATOM COLLISIONS/TOTAL CROSS SECTIONS 
Atomic K-vacancy production with 3 GeV carbon ions, 2:53247 
or COLLISIONS/CHEMICAL REACTION KINETICS 
Negative ions in CO». Final rt, 2:52618 (AD-A-037149) 
TION GAGES/SP. CATIONS 
2 ionization gauge for neutral pre sure measurement in the 
vicinity of the JFT-2 plasma, 2:53374 (JAERI-M-6712) 
IOWA/AIR POLLUTION 
Iowa's air '75, 2:52892 (PB-264656) 
IOWA/WATER QUALITY 

Environmental analysis concerning ICP Coal Beneficiation Plant 

for Iowa Coal Research Project, 2:50661 (IS-ICP-25) 
IRIDIUM 193/ELECTRONIC STRUCTURE 

Hydrogen in metals: applications of the Moessbauer eff — 
a electronic structures from °’Fe, Sn, "Eu, 

Ir, 195 Pt, 197 A: Au, 1siT,, 161 Dy, 155Gd, and 237Np Moessbauer 
effect. 142 Pref), 2:52503 
IRIDIUM 193/ISOMER SHIFT 

Volume-corrected isomer shifts on transition metal atoms: charge 

flow and electronegativity scales in alloys, 2:52515 (BNL-22861 
IRIDIUM 193/MOESSBAUER EFFECT 

Hydrogen in metals: applications of the Moessbauer effect (some 

hydride electronic structures from "Fe, Sn, "Eu, * 
Ir, Pt, Au, ™'Ta, '**Dy, Gd, and 237Np Moessbauer 
effect. 142 refs), 2:52503 
Moessbauer effect (ME) of impurities in hydrogen-loaded 
ladium, 2:52487 
IRON/CATALYTIC EFFECTS 

So2 oxidation in plumes: a review and assessment of relevant 

mechanistic and rate studies. Final report, 2:52886 (PB-264206) 
IRON/EQUATIONS OF STATE 

Mechanical equation of state for inelastic deformation of iron: an 

analytic description, 2:52504 
IRON/ION MICROPROBE ANALYSIS 

Investigation of quantification of SIMS data: analysis of NBS glass 
and iron standards, 2:52608 (ORNL/TM-5728) 

Trace element and hydrocarbon analysis of mercuric iodide by ion 
microprobe and electron induced x-ray fluorescence techniques, 
2:52587 (EGG-1183-2355) 

IRON/MATERIALS RECOVERY 

Reclaiming products from shredded junked cars by the water-only 

and heavy-medium cyclone processes, 2:52782 





IRON/PHYSICAL RADIATION EFFECTS 


demand versus newly available supply: 1975-1985, 2:52291 
IRON, SICAL RADIATION EFFECTS 
Moessbauer effect studies of xenon implanted in iron, 2:52526 
IRON/RECYCLING 
bag cycles in seagrass communities (Fe, Mn, Cu, Zn), 
IRON/SMELTING 
Utilization of refuse scrap in cupola gray iron production, 2:52279 


IRON/WETTABILITY 
Wetting of c i and other metals and alloys by 


materials 
sodium, 2:52514 (AERE-R-7406(Rev.)) 
IRON/X-RAY FLUORESCENCE ANALYSIS 
Trace element fae hydrocarbon analysis of mercuric iodide by ion 
a and electron induced x-ray fluorescence techniques, 
mien 52587 (EGG- Spey 
50/SCINTILLATION COUNTING 
of novel radionuclides, 2:52605 
UCTURE 


Liquid scintillation counti 
57/ELECTRONIC 
"leieagesl in metals: applications of the Moessbauer effect — 
hydride electronic structures from °’Fe, "Sn, **Eu, *Ru, 
Ir, Pt, **7Au, ''Ta, '*'Dy, Gd, and 237 Np Moessbauer 
effect. 142 refs), 2:52503 
IRON 57/HYPERFINE STRU 
Magnetic properties of FesSiBz and related compounds, 2:52566 
Moessbauer study of dilute FeX alloys with X the non-transition 
elements Al, Si, pe Ge, As, Sn and Sb, 2:52493 
IRON 57/ISOMER S 
Volume-corrected i wkd shifts on transition metal atoms: charge 
flow and electronegativity scales in alloys, 2:52515 (BNL-22861) 
IRON 57/LINE BRO. G 
Moessbauer line broadening in hexagonal epsilon-phase iron 
alloys, 2:52520 
wasanenies TPOSiBe and lated ds, 2:52566 
ON 57/8 ies of FesSi related compoun: 
IRO 37/MO SESSBAUER EFFECT EFFECT 
Fe pe md atom lattice dynamics and systematics in group V 
I host metals, 2:52500 
Aamiiiines lines! in paramagnetic hf split Moessbauer —— 
of high spin Fe (IID) ions in amorphous frozen solution, 2:52489 
Are monolayers detectable by conversion electron Moessbauer 
spectroscopy (CEMS), 2:52497 
Conversion electron Moessbauer spectroscopy of °’Fe implants in 
Si and Ge, 2:52560 
Distribution of iron atoms in the spinel FeIn/sub x/Cr/sub 2-x/S/ 
sub 4/ (0< =x< =2), 2:52568 
——— of strains at Fe** A-site in the thiospinel FeSc2S,, 
Effect of fission track formation on the defects and electronic 
structure of iron (II, IID) ae glasses, 2:52577 
Fast relaxation of hype forced by an external rf magnetic 
field in Fe-Ni ean 2:52491 
High pressure investigation of the conduction in ilmenite, 2:52535 
Hydrogen in stainless steel and Fe-Ni alloys, 2:52521 
Hydrogen in metals: applications of the Moessbauer effect (some 
hydride electronic structures from °’Fe, ‘Sn, Eu, *Ru, 
Ir, Pt, **7Au, '*'Ta, *'Dy, Gd, and %’7Np Moessbauer 
effect. 142 refs), 2:52503 
Influence of oe field on relaxation effects in Ni/sub 0.25/ 
Sn/sub 0.75/Fe/sub 2/O/sub 4/, 2:52534 
Isomer-shift systematics of °’Co implanted in group IV 
semiconductors, 2:52527 
Line broadening in the ferroelectric K4Fe(CN)s.3H20, 2:52570 
Magnetic hyperfine field distributions in ferrimagnetic spinels Fe/ 
ho 2(1-y)/Mg/sub 1+ y/Ti/sub y/O/sub 4/ with y< =0.5, 


Modified ages | for Moessbauer of superparamagnetic 
particles: application to FesO,, 2:52543 
Moessbauer study of amorphous Fe7sPisCio, 2:52536 
Moessbauer effect and vacancy diffusion, 2:52485 
Moessbauer study of the eclectic hyperfine interaction in 
KsFe(CN)s using polarized radiation, 2:52555 
Moessbauer sepct studies of the HF interaction in 
[Fe(HOy/sub ( (6-n — n/J/sup (3-n) complexes in frozen 
oe se a ven rdering i hous Fe-Si 
wer study o aasite oO in amo) us Fe-Si 
alloys, 2:52492 ” 
Moessbauer study of an unusual iron arrangement the ferrous 
(PO,)2(H20), 2:52556 
oessbauer studies on the gamma radiolysis of solid iron (II) 
naarin ~~ eaate « epsilon-phase i 
uer in lon- iron 
alloys, 2:52520 ' , 
Motions in a viscous inor, ae fee ferrous ion in cold 
phosphoric a 2:52. 


mrad structure and electronic relaxation of Fe** 
and CdCOs, 752558 52558 
Simulation of Moessbauer relaxation in the presence of 


applied external magnetic fields, 2:53341 
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Site occupancy, isomer shift and nuclear quadrupole interaction of 
57Fe in Fe/sub 2 1-y/Mg/sub 1 =y/Ti/sub y/O/sub 4/ with 
y<=0.5, 2:52537 

Systematic behavior of *'Ni, °*Co and *’Fe hyperfine fields in 
some close-packed alloys, 2:52481 

IRON 57/RAMAN EFFECY 
Motions in a viscous inor, _ liquid: ferrous ion in cold 
hosphoric acid, 2:52569 
IRON ALLOYS 
See also IRON BASE ALLOYS 


STEELS 
IRON ALLOYS/HYDRIDATION 
Hydrogen in stainless steel and Fe-Ni alloys, 2:52521 
IRON ALLOYS/HYPERFINE STRUCTURE 
Fast relaxation of hyperfine field forced by an external rf magnetic 
field in Fe-Ni alloys, 2:52491 
Moessbauer effect studies on Tm(Fe, ro compounds, 2:52519 
Systematic behavior of *Ni, °°Co and °’Fe hyperfine fields in 
some yee yore alloys, 2:52481 
IRON ALLOYS/MAGNETIC PROPERTIES 
Moessbauer line broadening in hexagonal epsilon-phase iron 
alloys, 2:52520 
IRON ALLOYS/MECHANICAL PROPERTIES 
Development of directionally solidified eutectic nickel alloys for 
use in aircraft gas turbines at metal temperatures exceeding 1000 
C. Final report Jan-Oct 76 (Nickel-base alloy with varying 
substitutions), 2:52506 (AD-A-037246) 
IRON BASE ALLOYS/HYPERFINE STRUCTURE 
Anomally of 0.75Fe-0.25Co alloy near 500°C, 2:52484 
Moessbauer study of amorphous Fe7sPisCio, 2:52536 
Moessbauer study of magnetic ordering in amorphous Fe-Si 
alloys, 2:52492 
IRON BASE ALLOYS/MOESSBAUER EFFECT 
Moessbauer study of dilute FeX alloys with X the non-transition 
elements Al, Si, Ga, Ge, As, Sn and Sb, 2:52493 
IRON BORIDES/MAGNETIC PROPERTIES 
———— properties of FesSiBz and related compounds, 2:52566 
IRON CARBIDES/HYPERFINE STRUCTURE 
Moessbauer study of amorphous Fe7sPisCio, 2:52536 
IRON COMPLEXES 
See also FERROCYANIDES 
IRON COMPLEXES/CHEMICAL RADIATION EFFECTS 
Moessbauer studies on the gamma radiolysis of solid iron (II) 
sulfate and its hydrates, 2:52576 
IRON COMPLEXES/HYPERFINE STRUCTURE 
Anomalous erdDe paramagnetic hf split Moessbauer tra 
of high spin Fe (IIT) ions in amorphous frozen solution, 2:52489 
Moessbauer ic studies of the HF interaction in 
[Fe(H2O)/sub ab (ony ub n/]/sup (3-n) complexes in frozen 
aqueous solution, 2:5 
IRON COMPLEXES, 7RELAXATION 
Influence of an external magnetic field on the relaxation rate on 
the Fe(II) ion in substituted acetylacetonato complexes, 2:52557 
IRON COMPOUNDS/ELECTRONIC STRU 
Direct measurement of dynamic spin-interconversion rates in the 
in-equilibrium protein ferric yo hydroxide, 2:53054 
IRON COMPOUNDS/HYPERFINE UCTURE 
Distribution of iron atoms in the spinel FeIn/sub x/Cr/sub 2-x/S/ 
sub 4/ (0< =x< =2), 2:52568 
IRON COMPOUNDS/JAHN-TELLER EFFECT 
Jahn-Teller coherent transition and other properties of FeBOs, 


2:52564 
IRON COMPOUNDS/SPIN-SPIN RELAXATION 
Direct measurement of dynamic spin-interconversion rates in the 
uilibrium protein ferric myoglobin hydroxide, 2:53054 
IRO IROXIDES/BIOLOGICAL ACCUMULATION 
— of accumulation and excretion of ferric hydroxide in 
us edulis (L.) and its pa in the tissues, 2:53095 
IRON ROXIDES/EXCRETI 
i of accumulation and ll of ferric hydroxide in 
Mytilus edulis (L.) and its distribution in the tissues, 2:53095 
IRON IPES/MOESSBAUER EFFECT 
Anomally of 0.75Fe-0.25Co alloy near 500°C, 2:52484 
TRON OXIDES 
See also ILMENITE 
IRON poe oy ne op ee separ sed 
istributions in ferrimagnetic spinels Fe/ 
. pene g/sub 1+y/Ti/sub y/O/sub 4/ with y< =0.5, 
Moessbauer effect and ic pr of an amorphous 
Fe2Os, 2:52544 ene - 
Site occupancy, isomer shift and nuclear quadrupole interaction of 
5"Fe in Fe/sub 2 1-y; 2 1-y/Mg/sub 1=y/Ti/sub y/O/sub 4/ with 
<=0.5, 2:52537 
IRON OXIDES/MAGNETIC SUSCEPTIBILITY 


Moessbauer effect and magnetic properties of an amorphous 
Fe2Os, 2:52544 . 
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IRON OXIDES/PARAMAGNETISM 
— foepir for Moessbauer spectra of superparamagnetic 
particles: application to FesQ,, 2:52543 
IRON OXID /SPIN-LATTICE RELAXATION 
Influence of magnetic field on relaxation effects in Ni/sub 0.25/ 
Sn/sub 0.75/Fe/sub 2/O/sub 4/, 2:52534 
IRON PHOSPHATES/CRYSTAL STRUCTURE 
Moessbauer study of an unusual iron arrangement the ferrous 
phosphate Fes ** (PO4)2(H2O), 2:52556 
IRON PHOSPHATES/PHYSICAL RADIATION EFFECTS 
Effect of fission track formation on the defects and electronic 
structure of iron (II, III) metaphosphate oe ee, 52577 
IRON PHOSPHIDES/HYPERFINE 
Moessbauer study of amorphous FenP uu, 2:52536 
IRON SULFATES/CHEMICAL RADIATION 
Moessbauer studies on the gamma radiolysis of solid iron (IT) 
sulfate and its hydrates, 2:52576 
IRON SULFATES/RECOVERY 
Review and status of the TRW/Meyers process, 2:50575 
IRON SULFIDES/HYPERFINE STRUCTURE 
Distribution of strains at Fe** A-site in the thiospinel FeSc2S,, 
52554 


IRRIGATION/SOLAR WATER PUMPS 
Solar irrigation program plan. Revision, 2:51271 (SAND-77-0730) 
ISABELLE STORAGE RINGS/DESIGN 
Conceptual design of a 400-GeV version of ISABELLE, 2:52807 
(BNL-50656 
ISABELLE STORAGE RINGS/SUPERCONDUCTING 
MAGNETS 


Superconducting magnets at Brookhaven National Laboratory. 
AGS high energy unseparated beam line dipoles and 
ISABELLE ring magnet prototypes, 2:52698 (BNL-22579) 

Superconducting magnet program at Brookhaven National 
Laboratory, 2:52806 (BNL-22801) 

ISLANDS/CONSTRUCTION 

Artificial islands for cluster-siting of offshore energy facilities: an 
assessment of the legal and regulatory framework, 2:52033 
(BNL-50566 

ISLANDS/NUCLEAR FACILITIES 

Artificial islands for cluster-siting of offshore energy facilities: an 
assessment of the legal and regulatory framework, 2:52033 
(BNL-50566) 

ISOBUTANE 
See 2-METHYLPROPANE 
ITALY/URANIUM RESERVES 
—- the uranium deposits estimations (the Novazza case), 
:5098 


JAERI 
(Japanese Atomic Energy Research Institute.) 
JAERI/RESEARCH PROGRAMS 
Reactor Engineering Division annual report. (April 1, 1975 - 
March 31, 1976), 2:51691 (JAERI-M-6710) 
JAPAN/NUCLEAR POWER 
Status and long term strategies of nuclear aeek) development 
programme in Ja 2:51674 (JAERI-M-66 
JAPAN/NUCLEAR CLEAR POWER PLANTS 
Design and safety features of commercial nuclear power plants in 
Japan, 1976 edition, 2:51488 (SAERI-M-6732) 
JAPAN/URANIUM ORES 
Characteristics of uranium ores from Tono Mine viewed from ore 
dressing and refinement, 2:50985 (PNCT-831-75-01) 
JAPAN ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPAN NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JAUNDICE/GENETIC VARIABILITY 
Duarte variant with clinical signs has alpha;-antitrypsin genotype 
ZZ, 2:53077 
JET ENGINE FUELS/CHEMICAL ANALYSIS 
Synthesis and analysis of jet fuel from shale oil and coal syncrudes, 
2:50976 (N-77-12230) 
JET ENGINE FUELS/SYNTHESIS 
Synthesis and analysis of jet fuel from shale oil and coal syncrudes, 
2:50976 (N-77-12230) 


KANSAS/GEOLOGY 


JET TOKAMAK/HIGH-FREQUENCY HEATING 
R.F. heating studies at the Grenoble laboratory, 2:53349 (CEA- 
CONF-3732) 
JFER REACTOR 
See JOYO REACTOR 
JFT-2 TOKAMAK/ENERGY LOSSES 
Measurements of a energy losses to the wall in JFT-2, 
2:53496 (JAERI-M-6577) 
JFT-2 TOKAMAK/NEUTRAL a 
Fast ionization gau, - 3 for neutral pressure measurement in the 
vicinity of the JFT-2 plasma, 2: E3374 GAERLM6TI2) 
JFT-2 TOKAMAK/PLASMA at pleco te 


Fast ionization ga rae for neutral pressure measurement in the 
-2 plasma, 2: B374 GAERLMTI2) 


LOOPS 
Sesvdibiana te test aie OWL? pop tube, 2:51831 (JAERI-M-6667) 
JMTR REACTOR/NEUTRO 
Evaluation of the JMTR thermal neutron flux variation d 
¢ —. Analysis by three-dimensional calculation, 2:518. 
A 


Lj Bt of et 


RS 

Irradiation damage of beryllium reflector in Japan Materials 

Testing Reactor, 2:51828 (JAERI-M-6511) 
JMTR REACTOR/NEUTRON SPECTRA 

Neutron spectrum measurement in JMTRC. Evaluation in the 
energy region of 0.1 - 1 MeV by foil activation, 2:51829 
(JAERI-M-6550) 

JMTR REACTOR/REACTOR CORES 

Correspondence between JMTR and JMTRC. No.34 operation 

cycle, 2:51832 (JAERI-M-6688) 
JOYO REACTOR/FUEL 

Fabrication of ‘Joyo’ fuel. I. Fabrication of fuel pin and assembly, 
2:51630 (PNCT-831-75-01) 

JOYO REACTOR/FUEL MANA 5 = 

MISER-I: a computer code for JOYO fue _ 
outline and manual, 2:51627 PNG S41 7661 

JOYO REACT R/ FUEL PE PELLETS 

Test fabrication of ‘Joyo’ fuel. XI. Homogeneity of PuO2-UO2 
depending on powder pre-treatment, 2:51628 (PNCT-831-75-01) 

Test fabrication of ‘Joyo’ fuel. XII. Evaluation of pellet diameter 
and density on the basis of process conditions, 2:51629 (PNCT- 
831-75-01) 

JOYO REACTOR/HEAT TRANSFER ~ 

Off-line computation system for su performance of 
JOYO: JOYPAC system, 2. The detail ideation subsystem 
predicting the JOYO nuclear and thermo-hydraulic 
characteristics: HONEYCOMB, FDCAL and FATEC codes, 
2:51615 (JAERI-1247) 

JOYO REACTOR/HYDRAULICS 

Off-line ar, system for supervising performance of 
JOYO: JOYPAC system, 2. The detailed calculation subsystem 
predicting the JOYO nuclear and thermo-hydraulic 
characteristics: HONEYCOMB, FDCAL om FATEC codes, 
2:51615 (JAERI-1247) 

JOYO REACTOR/REACTOR CONTROL SYSTEMS 

Off-line ——_ tation system for supervising performance of 
JOYO: JOYPAC system, 1. The concept of code on the 
simplified calculation subsystem predicting the co 
characteristics, and the recordin ng subsystem of JOYO: SMART 
and MASTOR codes, 2: eps a P a 1246) 

JOYO REACTOR/REACTO) 

Off-line — utation system hapten supe performance of 
JOYO: JOYPAC system, 2. The detailed calculation subsystem 
predicting the JOYO nuclear and thermo-hydraulic 
characteristics: HONEYCOMB, FDCAL and FATEC codes, 
2:51615 (JAERI-1247) 

-60 TOKAMAK/MAGNET COILS 

Standard positions of the “pay coils in large tokamak JT-60, 
2:53509 (JAERI-M-655 

JUPITER PLANET/PLANETARY MAGNETOSPHERES 
pgm synchrotron loss in a dipole field. Interim 
report, 2:53345 (AD-A-037072) 


K 


KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KALPAKKAM LMFBR REACTOR/BIOLOGICAL SHIELDS 
ermal analysis of biological shield of fast breeder test reactor, 
2:51803 (INIS-mf-3478) 
KANSAS/GEO Y 
Basis for predition of denudation and erosion in central Kansas 
as of likelihood that erosion by the Arkansas River will 
expose the Hutchison salt member, control Kansas, during next 
million years), 2:53188 (ORNL/SUB-3454) 





KANSAS/HYDROLOGY 


KANSAS/HYDROLOGY 
Basis for predition of denudation and erosion in central Kansas 
(Estimate of likelihood that erosion by the Arkansas River will 
the Hutchison salt member, control Kansas, during next 
million years), 2:53188 (ORNL/SUB-3454) 
KANSAS/POWER SYSTEMS 
Large windpower systems integrated with existing electric 
utilities, 2:51391 
KANSAS/WIND POWER PLANTS 
Large windpower systems integrated with existing electric 
utilities, 2:51391 
KENTUCKY/COAL INDUSTRY 


Coal forecasts: a summary of selected production and 
consumption forecasts for the U.S. and Kentucky (To 1985), 
2:50850 (NP-22090) 

Kentucky’s coal production constraints, 2:50849 (NP-22089) 

Marketing of Kentuc may coat, 52 2:50848 (NP-22042) 

KENTUCKY/COAL 
Marketing of Kentucky coal, 2:50848 (NP-22042) 
KERNFORSCHUNGSANLAGE JUELICH/NU 


MATERIALS MANAGEMENT 
Procedures for the accounting and control of nuclear materials in 
large research centres, as related to the needs of international 
safeguards. Final report for the rey 15 December 1974 - 30 
A a 1976, 2:51091 — -R-1 


IG 
See LINGEN REACTOR 
KRAFTWERK OBRIGHEIM 
See OBRIGHEIM REACTOR 
FTWERK RWE-BA 
See RWE-BAYERNWERK REACTOR 
KERNKRAFTWERK WUERGASSEN 
See WUERGASSEN REACTOR 
KETONES 
See also ACETONE 
ACETOPHENONE 
ACETYLACETONE 
BENZOPHENONE 
FRUCTOSE 
KETONES/AFFINITY 
Templated syntheses of cyclic acetylacetone hosts, their affinities 
for divalent ions, and an e — of a slow proton transfer from 
Enol to hydroxide ion, 2:5264: 
KETONES/SYNTHESIS 
Templated syntheses of cyclic acetylacetone hosts, their affinities 
for divalent ions, and an e: le of a slow proton transfer from 
Enol to hydroxide ion, 2: 52645 
KEWAUNEE REACTOR/THERMAL EFFLUENTS 
Evaluation of utility monitoring and preoperational hydrothermal 
modeling at three nuclear power plant sites, 2:51798 (CONF- 
770516-3) 
KIDNEYS 
See also GLOMERULI 
KIDNEYS/BIOCHEMISTRY 
Role of the kidneys in arog oe roduction (Rats), 2:53050 
KIDNEYS/PATHOLOGIC GES 
Pathogenesis of acute renal failure: tubuloglomerular feedback in 
the 1, model, 2:53102 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUA TIONS 
KINK INSTABILITY 
Internal ——— and current ruptures in the T.F.R., 2:53426 
(AED-Conf-76-506-010) 
KINK INSTABILITY/INSTABILITY GROWTH RATES 
Internal (m= 1, n= 1) and (m=2, n=1) resistive modes in the 
toroidal Tokomak with circular cross sections, 2:53427 (AED- 
Conf-76-506-033) 
KLYSTRONS/FABRICATION 
Thin film deposition by electric and magnetic crossed-field diode 
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See ELECTRONS 
KOZLODUY-1 REACTOR/RADIOACTIVE EFFLUENTS 
Prediction of environmental radioactive contamination levels to 
follow the commissioning of “Kozloduj” nuclear power station, 
2:51795 (INIS-mf-3431) 
KOZLODUY-2 REACTOR/RADIOACTIVE EFFLUENTS 
Prediction of environmental radioactive contamination levels to 
follow the commissioning of “Kozloduj" nuclear power station, 
2:51795 (INIS-mf-3431) 
REACTOR 


See RWE-BAYERNWERK REACTOR 
KRUEMMEL REACTOR/LEGAL ASPECTS 
Action against Kruemmel rej 2:51671 
KRUEMMEL REACTO) CTOR CONTROL SYSTEMS 
Kernkraftwerk Kruemmel. Concept of the scram system with 
individual tanks, 2:51778 
KRUEMMEL REACTOR/REACTOR LI 
Action against Kruemmel rejected, 2:51671 
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KRUEMMEL REACTOR/SCRAM 
Kernkraftwerk Kruemmel. Concept of the scram system with 
individual tanks, 2:51778 
KRYPTON/ELECTRON-ATOM COLLISIONS 
Angular distribution of Auger electrons due to 3rd-shell ionization 
of ton, 2:53246 (N-77-15810) 
KRYPTON 85/ADSORPTION 
Pre-treating device for recovering radioactive dilute gases 
(Patent), 2:51061 
KRYPTON 85/RADIOACTIVE WASTE DISPOSAL 
Separation, —_ ~ and dis of krypton-85: status and 


pa ~~ Ry 9 (GE -177) 
KR IN 85/RADIOACTIVE WASTE PROCESSING 
— storage, and di of krypton-85: status and 
ts, 2: 51049 (GE -177) 
KR N apte  pew 2 ee a mate yn 7 
Separation, sto and dis of krypton-85: status 
ney a S109 hoon -177) 


ed fragments wl in the interaction of *®Tb and Kr 
mr 00 MeV bombarding energy, 2:53305 (LBL-5075) 
Study of the fi ents emitted in the interaction between '*'Ta 
and Kr at 620 MeV bombarding energy, 2: nope (LBL-5075) 
KRYPTON 86 REACTIONS/DEEP INELASTIC SCATTERING 
Diffusion model predictions for the reaction 620 MeV Kr + 
197 Au, 2:53309 (LBL-5075) 
KRYPTON 86 REACTIONS/FISSION 
Recoil es of heavy products in the quasi-fission reaction, 
2:53325 (LBL-5075) 
KS-150 REACTOR 
See BOHUNICE A-1 REACTOR 
KWL REACTOR 
See LINGEN REACTOR 
KWO REACTOR 
See OBRIGHEIM REACTOR 


L 


LABORATORY EQUIPMENT 
See also GLOVEBOXES 
LABORATORY EQUIPMENT/COMBUSTION 
Variations in the burning characteristics of low porosi meme 
(Endurance of HEPA filters to laboratory furniture , 
2:52704 (UCRL-79369) 
LAKE MICHIGAN, CYCLING 
Biological utilization and regeneration of silicon in Lake 
Michi 2:52974 
LAKE SUPERIOR/THERMAL POLLUTION 
Ice in Duluth-Superior harbor, 2:53024 (PB-264819) 


See also LAKE MICHIGAN 
LAKE SUPERIOR 
LAKES/HEAT FLOW 

Geothermal measurements in five small lakes of northwest 
Ontario: discussion, 2:51322 

Geothermal measurements in five small lakes of northwest 
Ontario: reply, 2:51323 

LAKES, 

Productivity and nutrient e pot studies in a cypres3 swamp and 

lake s: in Louisiana, 
LAKES/PRODUCTIVITY 
Productivity and nutrient “= studies in a cypress swamp and 
lake s in Louisiana, 2:52968 
LAKES, IMENTS 
Sedimen and processes in west coast lagoons, 2:52964 
LAKES, UTION 

Distribution and CPomes of pumpkinseed (‘Lepomis gibbosus’) and 
black crappie ( maculatus’) in a power plant 
cooling lake, 2: 3302) (PB- 62219) 

Distribution of pelagic zooplankton within a thermal gradient in 
Lake Columbia, a cooling lake near Portage, Wisconsin, 2:53022 
(PB-262220) - 

Physical and a pote effects of thermal discharges at La o- 
Lake. Volume I: eee eaeeet. Project completion report Jul 
72-Jun 75, 2:53018 (PB.261 86) 

Physical and biolo, effects of thermal discharges at La Cygne 
—_ Volume II: procedures and selected field data. Project 

rt ral 72-Jun 75, 2:53019 (PB-261887) 
LAMIN/ /COMPUTER CALCULATIONS 

Sion cntatet ion transfer between two immiscible liquids in 

laminar flow between 1 plates, 2:51359 (1DO/1349-1) 
LAMINAR FLOW/HEA TRANSFER 

Local heat pense het aay erp Beem San ol 

ro channel with laminar flow in the boundary layer, 
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LAND RECLAMATION/PLANNING 

Integrated mined-area reclamation and land use planning. Volume 
3F. A case study of surface mining and reclamation planning: 
Cannelton Mine No. 9-S, Cannelton, West Virginia, 2:50705 
(ANL/EMR-1(Vol.3F)) 

Reclamation of coal mine wastes in New Brunswick, 2:50670 

LAND RECLAMATION/REVEGETATION 

Reclamation of coal mine wastes in New Brunswick, 2:50670 

Research and demonstration of improved surface mining 
techniques in Eastern Kentucky: Revegetation. Final report 
1971-73, 2:50743 (PB-262494) 

Research and demonstration of improved surface minin; 
techniques in Eastern Kentucky. Revegetation manual. Manual 
report, =" (PB-262495) 

ES 


See RARE EARTHS 
LANTHANUM IONS/ENERGY-LEVEL TRANSITIONS 
Dielectronic recombination, appearance potential spectroscopy 
and the Auger effect, 2:53244 (SAND-77-0334) 
LANTHANUM IONS/RECOMBINATION 
Dielectronic recombination, appearance potential spectroscopy 
and the Auger effect, 2:53244 (SAND-77-0334) 
LARVAE/ELE ON MICROSCOPY 
Functional morphology of the neck organ in Artemia salina 
nauplii, 2:53067 
LASER FUSION REACTORS/FEASIBILITY STUDIES 
Applications of laser fusion: feasilbility and systems studies, 
2:53544 (LA-6616-PR) 
LASER FUSION REACTORS/RESEARCH PROGRAMS 
LASL laser fusion program. Progress report, July 1-September 31, 
1976, 2:53540 (LA-6616-PR 
LASER FUSION REACTORS/REVIEWS 
Commercial applications of inertial confinement fusion, 2:53545 
(LA-6838-MS) 
LASER FUSION REACTORS/X-RAY SPECTRA 
— imaging in the laser-fusion program, 2:53376 (LA-UR-77- 
891 


LASER IMPLOSIONS 
Thermonuclear fusion plasma by lasers coupling and implosion, 
2:53536 (AED-Conf-76-506-018) 
LASER IMPLOSIONS/ELECTRON DRIFT 
Electron transport inhibition in spherical microshell target 
irradiations, 2:53548 (UCRL-78467) 
LASER IMPLOSIONS/ENERGY TRANSFER 
Laser fusion: theory, experiments, and target design, 2:53543 (LA- 
6616-PR) 
aa dependence of laser coupling to pellet implosions, 


LASER IMPLOSIONS/MATHEMATICAL MODELS 
Model for super-compression of a structured slab, 2:53553 
LASER IMPLOSIONS/NEUTRON EMISSION 
Laser-driven compression and neutron generation with spherical 
shell targets, 2:53552 
LASER IMPLOSIONS/SHOCK WAVES 
Shock compression of plane targets by laser ablation, 2:53550 
LASER ISOTOPE SEPARATION 
Calculation of isotope enrichment using a unimolecular 
decomposition scheme for polyatomic molecules following 
infrared laser excitation, 2:51020 
Development of high-power tunable sources in the 12 
micrometers and 16 micrometers regions. Final technical report, 
2:52728 (AD-A-038107) 
Prospects for uranium enrichment, 2:51017 
Stabilized-wavelength laser (Patent), 2:51106 (UCRL-Trans- 
11249) 
LASER MATERIALS/COATINGS 
Optical coatings 2-6 microns. Semi-annual technical report, 
2:52726 (AD-A-037257) 
LASER MIRRORS/MACHINING 
Microcomputer-based electronic error corrector bar for a 
numerically-controlled machine tool, 2:52680 (UCRL-78780) 
LASER RADIATION/OPTICAL SYSTEMS 
Pulsed infrared difference frequency generation in CdGeAs, 
(Patent), 2:52737 
LASER RADIATION/WAVE PROPAGATION 
Linewidth considerations in small signal gain or loss measurements 
with pulses, 2:53370 (IPP-IV/91) 
LASER-PRODUCED PLASMA 
Laser-matter interactions: light pressure and cavitons, 2:53556 
Thermonuclear fusion plasma by lasers coupling and implosion, 
2:53536 (AED-Conf-76-506-018) 
LASER-PRODUCED PLASMA/ENERGY TRANSFE 
Laser fusion: theory, experiments, and target design, 2.53543 (LA- 
6616-PR) 
Laser-plasma interaction studies on planar and pellet targets, 
2:53551 
Model for energy absorption in a laser-produced plasma, 2:53557 


LAWRENCE LIVERMORE LABORATORY/COMPUTER 


LASER-PRODUCED PLASMA/NEUTRON EMISSION 
Laser-driven compression and neutron generation with spherical 
shell targets, 2:53552 
LASER-PRODUCED PLASMA/ONE-DIMENSIONAL 
CALCULATIONS 


Improvement of the MEDUSA code for one-dimensional laser 
fusion analysis (MEDUSA-P) and sensitivity analysis of the 
energy gain, 2:53539 (JAERI-M-6643) 

LASER-PRODUCED PLASMA/PLASMA DENSITY 

Effects of flow on density profiles in laser irradiated plasmas, 
2:53549 (UCRL-79392) 

LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 

Diagnosis of laser produced plasma with charge collectors, 
2:53386 

= diagnostics (Laser implosion studies), 2:53375 (LA-6616- 


LASER-PRODUCED PLASMA/PLASMA EXPANSION 
Effects of flow on density profiles in laser irradiated plasmas, 
2:53549 (UCRL-79392) 
Macroparticle acceleration by laser induced ablation pressure, 
2:53535 (AED-Conf-76-506-017) 
LASER-PRODUCED PLASMA/X-RAY SPECTRA 
a: Aaa and framing camera techniques, 2:53381 (UCRL- 
LASER-RADIATION HEATING 
Thermonuclear fusion plasma by lasers coupling and implosion, 
2:53536 (AED-Conf-76-506-018) 
ERS 


See also CARBON DIOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
LASERS/CONSTRUCTION 
~— electron laser. Final report 15 Jul-8 Oct 76, 2:52721 (AD-A- 
036726) 
LASERS/OSCILLATIONS 
Transverse laser modes, 2:52738 
LASERS/RESEARCH PROGRAMS 
Report of the subcommittee on energy-related atomic and 
molecular science. Report for Feb-Oct 75, 2:53243 (PB-264052) 
Studies of techniques for generation of vacuum ultraviolet and soft 
x-ray laser radiation. Final rt, 1 December 1974-30 
September 1976, 2:52719 (AD-A-033778) 
LASERS/REVIEWS 
Laser theory (Book), 2:52735 
LASERS/SAFETY STANDARDS 
= conference a IT paneay 2.35100 (FDA-76. 9037 _ 
ulatory pers - 
LASERS/STABILIZATION 
Long-term laser frequency stabilization. Interim scientific report 1 
Jan-31 Dec 76, 2:52730 (AD-A-038207) 
LASERS/WINDOWS 
Laser damage erp oare in materials. Final report 1 Nov 72-31 
eg 76, 2:52724 (AD-A-037163) 


(Los Alamos Scientific Laboratory.) 
LASL/WATER RESOURCES 

Water supply at Los Alamos during 1976. Progress report, 2:52937 
(LA-6814-PR) 

LATENT HEAT STORAGE/ECONOMICS 

Technical and economic assessment of phase change and 
thermochemical advanced thermal energy storage (TES) 
systems. Final report. Volume I. Technical report, 2:51305 
(EPRI-EM-256(Vol.1)) 

LATENT HEAT STORAGE/MATHEMATICAL MODELS 

Technical and economic assessment of phase change and 
thermochemical advanced thermal energy storage (TES) 
systems. Final rt. Volume I. Technical report, 2:51305 
(EPRI-EM-256(Vol.1)) 

Technical and economic assessment of phase change and . 
thermochemical advanced thermal energy a 
systems. Final report. Volume II. Phase c izi 
x uter a , 2:51306 (EPRI-EM-2 o1.2)) 

ONS/MOESSBAUER EFFECT 

Andy “of texture and vibrational anisotropy by Moessbauer 

troscopy, 2:53342 
CES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
ee LIVERMORE LABORATORY/COMPUTER 

Livermore Time-Sharing System. Part 4: library files. Chapter 
307: Numerical Mathematics Grou > Mathematical Software 
Library Catalog, 2:53583 (LTSS-307(Ed.1)) 





LAWRENCE LIVERMORE LABORATORY/TECHNOLOGY 


LAWRENCE LIVERMORE LABORATORY/TECHNOLOGY 
TRANSFER 


Some approaches to transferring Federal technology to state and 
local governments: the Lawrence Livermore Laboratory 
experience, 2:51967 (UCRL-79558) 

LEAD/ARGON 40 REACTIONS 

F tation of “°Ar at 100 GeV/c, 2:53275 (LBL-5075) 
LEAD/BIOLOGICAL ACCUMULATION 

Lead and freshwater fishes. II. Ionic lead accumulation, 2:53178 

—< on in small mammals living near highways, 
LEAD/BIOLOGICAL EFFECTS 

———_ versus lead in dietary induction of rat neoplasms, 
LEAD/BIOLOGICAL INDICATORS 

Evaluation of erythrocyte 5-amino levulinic acid dehydratase 
activity as a short-term indicator in fish of a harmful exposure to 
lead, 2:53174 

LEAD/CARBON 12 REACTIONS 
Fragmentation of “Ar at 100 GeV/c, 2:53275 (LBL-5075) 
F tation of “Ar at 100 GeV/c, 2:53275 (LBL-5075) 
EAD/CATALYTIC EFFECTS 

So2 oxidation in plumes: a review and assessment of relevant 
mechanistic and rate studies. Final a3 2:52886 (PB-264206) 

LEAD/CHARGED-PARTICLE TRANS 

Estimates for the probability of survival of electrons in passing 

through a radiator, 2:53332 (ORO-3065-40) 
LEAD/D) ITION 


tion on a snow surface, 2:52897 
LEAD/ECOLOGICAL CO CONCENTRATION 


Analysis of lead in polluted coastal seawater, 2:53005 
Determination of the chemical forms of dissolved cadmium, lead, 
and copper in seawater, 2:53003 
Some geochemical controls on lead and barium concentrations in 
ferromanganese deposits, 2:53008 
Variation in Cd, Pb, and Cu contents of the lower estuary of the 
St. Lawrence River during the summer of 1972, 2:52996 
LEAD/HADRON REACTIONS 
Lectures on hadron-nucleus collisions at high energies (Above 200 
GeV, cross sections, Glauber and Regge-pole expansions, 
lectures), 2:53265 (COO-2271-91) 
LEAD/MATERIALS RECOVERY 
New sulfur dioxide-free process for recoverying lead from battery 
scrap, 2:52784 
LEAD/OXYGEN 16 REACTIONS 
F tation of “Ar at 100 GeV/c, 2:53275 Sore 
LEAD/QUANTITATIVE CHEMICAL ANALYS: 
Com m determinations of lead by tens om analyzing 
individual samples of seawater in both their home laboratory 
and i in an isotope dilution standardization laboratory, 2:53006 
LEAD. /RECOVERY 
Distribution of certain rare-earth and nonferrous metals in coal 
(ore a (PB-262168-T/SL) 
LEAD/REMOV 
Hydrothermal 3 desulfurization with combustion results, 


eee! in the suckling rat: a study of isolated 


ae 2 
LEAD 205, TION COUNTING 
Liquid scintillation counting of novel radionuclides, 2:52605 
207 TARGET/ IN 12 REACTIONS 
Nuclear gamma rays following interaction with relativistic carbon 
rojectiles, 2 a 33287 (LBL-5075) 
LEAD 208 ET/NEON 20 REACTIONS 
neta aa it resonances in '*7 Au and 7°*Pb by inelastic 
scattering of heavy ions, 2:53312 (LBL-5075) 
LEAD 208 TARGET/NITROGEN 14 REACTIONS 
New aspects of high energy, heavy-ion inducd transfer reactions 
on heavy targets, 2:53321 (LBL-5075) 
LEAD 208 TARGET/OXYGEN 16 REACTIONS 
Excitation of giant resonances in '*7Au and °*Pb by inelastic 
scattering of heavy ions, 2: — (LBL-5075) 
New aspects of high a vy-ion inducd transfer reactions 
on heavy tar, sigh 5 533 1 @BL-5075 
New aspects o! a vy-ion inducd transfer reactions 
on heavy targets, ~¢ 53321 (LBL_5075) 
-elastic collisions of 315-MeV '*O on heavy elements, 
an 53314 (LBL-5075) 
fo model for heavy-ion potentials, 2:53310 
210/ IRPTION 
Deactivation and treatment of mine wastewaters and of aqueous 
solutions discharged in uranium ore treatment and processing 
(Patent), 2:51059 : 
COMPOUNDS/ AFFINITY 
Templated syntheses of cyclic acetylacetone hosts, their affinities 
for divalent ions, and an exam ee pee einen oom 
Enol to hydroxide ion, 2:5264: 
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LEAD ISOTOPES/ENERGY-LEVEL TRANSITIONS 
Nuclear gamma rays following interaction with relativistic carbon 
TO files, 2: y- 53287 (LBL-5075) 
LEAD SOLFID IES/FABRICATION 
Method of producing te: lead molybdenum sulfides (Patent; 
Pb/sub x/Mo/sub y/S/sub z/ where x = 0.8 to 1.1, y = 4.5 to 
5.6, z = 5.4 to 7.2), 2:52550 
LEAD-ACID BATTERIES/BATTERY CHARGING mits 
Battery charge condition monitoring: techniques and applications, 
2:52388 (CONF-740215-P2) 
LEAD-ACID BATTERIES/DESIGN 
Battery construction (Patent), 2:51951 
E study of a 20 MW lead-acid battery ener; gy storage 
ee lant. Final report for the period ending October 
1976, 2:51949 (' NS/1205-1) 
New lead-acid batteries for electric vehicles and approach to their 
evaluation method, 2:52342 (CONF-740215-P1) 
LEAD-ACID BATTERIES/ELECTRODES 
Porous carbonaceous electrode structure and method for 
secondary electrochemical cell (Patent), 2:51963 
LEAD-ACID BATTERIES/MATERIALS RECOVERY 
Metal recovery of cable wastes and lead-acid battery scrap. 
Dismantling of cable wastes and lead-acid battery scrap into 
their material components, 2:52298 
State of the art of akan lead-acid battery scrap, 2:52299 
LEAD-ACID BATTER ERFORMANCE 
Simulation of lead-acid cells, 2: psi (CONF-740215-P2) 
LEAD-ACID BATTERIES/PLA’ 
Studies of more rapid pomiaie of lead storage battery plates 
= oa s1960 which changes polarity (Advantages of new 
met , 23 
LEAD-ACID BA TTERIES/PRODUCTION 
Battery construction (Patent), 2:51951 
LEAD-ACID BATTERIES/RECYCLING 
New sulfur dioxide-free process for recoverying lead from battery 
scrap, 2:52784 
LEAD-ACID BATTERIES/SIMULATION 
Simulation of lead-acid cells, 2:52371 (CONF-740215-P2) 
LEAD-ACID BATTERIES/TESTING 
New lead-acid batteries for electric vehicles and approach to their 
evaluation method, 2:52342 (CONF-740215-P1) 
LEAD-ACID BATTERIES/WASTE PROCESSING 
New sulfur dioxide-free process for recoverying lead from battery 
scrap, 2:52784 
LEASING/DATA COMPILATION 
Computerized graphic — eye for federal mineral 


lease ement su 9 oa gba 583) 
LENINGRAD- REACTOR/R IOACTIVE W. 
PROCESSING 


Treatment of liquid radioactive wastes at the Leningrad station, 
2:51064 


LET 
(Linear Energy Transfer.) 
LET/RADI S) EFFECTS 
Use of hypoxic cell radiosensitizers with mixed x and a radiations 
(T-1 human cells, CHO cells), 2:53111 
IAGNOSIS 


—- lym "or leukemia: concepts and observations, 
2:53096 (BNL-22664) 
iaieads ied SYSTEM 
Chronic Ihocytic leukemia: concepts and observations, 
2: $3096 (B (BNL-22664) 
LEUKEMIA/THERAPY 
Phermacological potential of marsh plants (Juncus roemerianus, 


Spartina cynosuroides, Scirpus americanus), 2:52944 


US 
See ONCOGENIC VIRUSES 
OCYTES 


See also LYMPHOCYTES 
LEUKOCYTES/BIOLOGICAL RADIATION EFFECTS 
X-ray-induced chromosome aberrations in the leukocytes of 
mouse and man, 2:53106 (CONF-770718-1) 
LEUKOCYTES/CHEMILUMINESCENCE 
Quantitation of leukocyte chemil rence following 
phagocytosis: sees considerations using liquid scintillation 


bey 2:5305 
LEUKOCYTES/CHROMOSOMAL ABERRATIONS 
X-ray-induced chromosome aberrations in the leukocytes of 
mouse and man, 2:53106 (CONF-770718-1) 
LEVITATED TRAINS 
" ransportation 232344 (CONF. 740213 I ‘dene 
i - 1 
LEVITATED TRAINS/BIBLIOGRAPHIES 
Tracked air cushion vehicles and levitation (citations 
from the NTIS data base). Report for 1964-Feb 77, 2:52191 
(NTIS/PS-77/0178) 
—— air cushion vehicles and 


magnetic levitation (citations 
data base). Report for 1970-Feb 77, 
2.52192 (NTIS/PS97/0179) 
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LEVITATED TRAINS/PLANNING 
TRANSURBAN in Toronto: the first new technology transit 
system in America, 2:52347 ——— P1) 
LEVITATED TRAINS/PROPULSIO 
Electric propulsion technology for a levitated vehicles, 
2:52346 (CONF-740215-P1 
LEVITATED TRAINS/RESEARCH PROGRAMS 
Electrical —_— for tracked levitated vehicles, 2:52345 (CONF- 
740215-P1) 


E 
See FRUCTOSE 


LIGHT 
See VISIBLE RADIATION 
et EMITTING DIODES/PHYSICAL RADIATION 


Sen ison of gamma-induced degradation and forward bias- 
ae degradation in GaP:Zn,O LEDs, 2:52818 (SAND-77- 


LIGHT PIPES 
= of concentrated solar radiation transfer systems, 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/COST 
Technical and economic analysis of ie discharge lamps for 
street and road li; —_ urposes, 2:52 
LIGHTING SYSTE RGY CONSERVATION 
= a direct use of solar energy for interior lighting, 
Final report/energy conservation station. The New England 
Regional Commission, contract number 10530670 (Economic 
impact of conservation strategies), 2:52014 
LIG ING/SIMULATION 
Broadband electromagnetic environments simulator (EMES), 
2:52824 (SAND-77-0039c 
LIGNIN/RESOURCE CONSERVATION 
The potential of lignocellulosic materials for the production of 
chemicals, fuels, and energy, 2:51137 (PB-264458) 
LIGNITE/PRODUCTION 
Memorandum of the delegation of the Public Power Corporation 
(Greece) on Greek lignite, 2:50698 
LIMESTONE/FRACTURE PROPERTIES 
Effect of confining er on fracture toughness of Indiana 
limestone, 2:5320 
LIMESTONE/USES 
Gas-turbine total energy system for a cement plant, 2:52229 
Utilization of spent limestone from a fluidized bed oil gasification/ 
Sanat process in concrete, 2:52280 


See LINEAR ACCELERATORS 
LINEAR ACCELERATORS/DESIGN 
Hearthfire —- base for the high current low velocity rf linac, 
2:53538 (CONF-770633-1) 
we ENERGY TRANSFER 


LET 
LINEAR PINCH DEVICES/PLASMA SIMULATION 
Numerical simulation of diffuse linear pinch, 2:53408 (IPPJ-239) 
LINEAR THETA PINCH DEVICES/PLASMA INSTABILITY 
Spectroscopic investigation of instabilities in a theta pinch with a 
small density, 2:53453 
LINEAR THETA PINCH DEVICES/SPECTROSCOPY 
Spectroscopic — of instabilities in a theta pinch with a 
small density, 2:53453 
LINEAR Z PINCH DEVICES/HALL EFFECT 
Influence of hall effect on the dynamics of a non-cylindrical Z- 
inch, 2:53417 
LINGEN REACTOR/REACTOR NOISE 
Determination of thermo-hydraulic characteristics by analyzin 
we noise in the core of BWRs, 2:51494 (AED-Conf-76- 


LIPIDS 
See also LIPOPROTEINS 
TRIGLYCERIDES 
LIPIDS/MEASURING METHODS 
Lipid and lipoprotein measurements in a normal adult American 
—, :53048 
OTEINS/MEASURING METHODS 
ot ipid and lipoprotein measurements in a normal adult American 
ulation, 2:53048 
LIQUEFIED NATURAL GAS/BIBLIOGRAPHIES 
Bibliography on — natural gas (LNG) safety (600 citations), 
2:50933 (N-77-15208) 
LIQUEFIED NATURAL GAS/ENERGY SUPPLIES 
California energy trends and choices: 1977 biennial report of the 
ant. toed Commission. Volume IV. Fossil-fuel supply issues, 


LIQUEFIED NATURAL GAS/GOVERNMENT POLICIES 
——- address: the federal government's role in LNG projects, 
2:52067 


LITHIUM 6 TARGET/LITHIUM 6 REACTIONS 


LIQUEFIED NATURAL GAS/MARINE TRANSPORT 
Conch LNG containment gow for marine transport of LNG 
(125,000 and 165,000 m°), 2:50948 
os receiving facilities for western LNG terminal company, 


El Paso’s trans-Alaska gas project, 2:50951 
LNG ll in U.S. ports: the role of the U.S. Coast Guard, 
2:50935 


Operation of LNG carriers from Alaska to Japan, 2:50955 
Safety features of LNG vessels, 2:50954 
Undersea cryogenic pipeline for offshore terminals, 2:50950 
ae NATURAL GAS/MEETINGS 
. Volume 8, 2:50929 
OLEUM 


lications of cryogenic technolo 
Lid FIED NATURAL GAS, 
California energy trends and choices: 1977 biennial report of the 
pet ed Commission. Volume IV. Fossil-fuel supply issues, 
LIQUEFIED NATURAL GAS/PRODUCTION 
ey natural gas with the auto-refrigerated qneondp cycle, 


LIQUEFIED NATURAL GAS/REVIEWS 
LNG industry: eight years of pro, Ng oh (a keynote of success: a 
word of caution) 1968-197 ys 
LIQUEFIED NATURAL ) STORAGE 
Microsphere insulation at (For Space Tug, LHez fueled 
aircraft, LHG tanker), 2:52469 
LIQUEFIED NATURAL GAS/TERMINAL FACILITIES 
— receiving facilities for western LNG terminal company, 


Environmental aspects of LNG terminals, 2:50944 
Terminal operations, 2:50963 
LIQUEFIED NATURAL GAS/TRADE 
Keynote address: assessment of world trade in liquefied natural 
Fr as (Through 1985), 2:50937 
LIQUEFIED NATURAL GAS/TRANSPORT 
——~ design, and prefabrication of LNG piping systems, 


For LNG--a concrete answer, 2:50957 
LIQUEFIED NATURAL GAS/TRANSPORT REGULATIONS 
LNG and port safety, 2:50953 
Safety in transporting LNG- codes and regulations, 2:50952 
LIQUEFIED PETROLEUM GASES, 'Y SUPPLIES 
California energy trends and choices: 1977 biennial report of the 
an Energy Commission. Volume IV. Fossil-fuel supply issues, 
:52! 
LIQUEFIED PETROLEUM GASES/RADIATION HAZARDS 
Assessment of potential radiological — health effects from 
radon in liquefied petroleum gas, 2:50934 (PB-264186) 
LIQUID ASP T 
See RESIDUAL FUELS 
LIQUID FUELS/HAZARDS 
Volume of flammable mixture resulting from the atmospheric 
dispersion of a leak or spill, 2:50936 
LIQUID FUELS/STORAGE 
Microsphere insulation systems (For Space Tug, LHa2:2 fueled 
aircraft, LHG tanker), 2:52469 
LIQUID FUELS/SYNTHESIS 
Recycling of plastics, 2:51138 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID SCINTILLATION DETECTORS 
Use of the liquid scintillation spectrometer in bioluminescence 
analysis, 2:52591 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/BIOLOGICAL EFRECTS 
Avoidance responses of estuarine organisms to storm water runoff 
and pulp mill effluents (Callinectes sapidus, 
rhomboides), 2:53159 
LIQUID-METAL MHD GENERATORS/TEST PACH ETES 
Initial generator tests with revised ure liquid- 
metal MHD facility, 2:52101 (CONF-770530-3) 
LIQUIDS/DRYING 
Energy-oriented study of industrial dryers for gases and liquids, 
2:52227 (TREE-1129) 
LIQUIDS/NATURAL CONVECTION 
Character of non-steady-state heat transfer during natural 
convection in a liquid, 2:52749 
LITHIUM 6 REACTIONS/ELASTIC SCATTERING 
*Li + **Si elastic scattering, 2:53290 (LBL-5075) 
LITHIUM 6 REACTIONS/PICKUP REACTIONS 
Studies of *H and °H by the two-proton pickup reaction (*Li,*B), 
2:53284 (LBL-5075) 
6 TARGET/LITHIUM 6 REACTIONS 
Studies of *H and °H by the two-proton pickup reaction (°Li,*B), 
2:53284 (LBL-5075) 








LITHIUM 7/NUCLEAR REACTION YIELD 


LITHIUM a ay om REACTION YIELD 
Evaporation like fragments from uranium irradiated by 2.1 GeV/ 
nucleon weleon 2C and *Ne aa 2:53253 (LBL-5075) 
LITHIUM 7 TARGET/LITHIUM 6 REACTIONS 
Studies of ‘H and °H by the two-proton pickup reaction (*Li,*B), 
2:53284 Tree 
Dev - > Al-M ti alloy Fina re (Al-3.5 Mg-2.5 
e it of an Al-Mg-Li allo a g- 
Li Een Mr, or Zr), 2:52505 AD-A-034954 ) 
FL’ mn me py aed STATES 
the fundamental exciton region in LiF, 


Vapor pressure of lithium oxide and dissociation pressure of 
lithium hydroxide. Review, 2:52517 (JAERI-M-6558) 
pg oy 
Tf pressure oO jum 0: ressure O} 
Tithiven hydroxide. Review, 2:52517 TGAERI Me RLM 6558) 
URIDES/CRYSTAL STR 
Cc structure of LiTes, 2:52561 
-SULFUR BATTERIES/ANODES 

Effects of metal additives on the performance characteristics of 
lithium-aluminum alloy electrodes (Sn, Pb, Cu, In), 2:51954 
(CONF-770531-4) 

Method of g a negative electrode including lithium alloy 
for use within a secondary electrochemical cell (Patent; Li-Al/ 
KCI-LiCi/FeS), 2:51961 

LITHIUM-SUL: BATTERIES/CATHODES 
of preparing an electrochemical cell in uncharged state 
(Patent; cathode of Li sulfide, transition metal, and electrolytic 
salt), 2:51950 
Uncharged positive electrode composition (Patent), 2:51962 
LITHIUM-SULFUR BATTERIES/ELECTROCHEMISTRY 

Electrochemistry of lithium/metal sulfide and calcium/metal 
sulfide cells using molten salt electrolytes (Li/LiCl-KCI/sulfide 

iCl-KCl-CaCl2/sulfide, 700 K), 2:51952 (CONF- 


-1) 
LITHIUM-SULFUR BATTERIES/ELECTRODES 
Porous carbonaceous electrode structure and method for 
secondary electrochemical cell (Patent), 2:51963 
LITHIUM-SULFUR BATTERIES/FABRICATION 
Mcthod of preparing an electrochemical cell in uncharged state 
(Patent; cathode of Li sulfide, transition metal, and electrolytic 
salt), 2:51950 
eee 
— induced enhancement of hepatic tumorigenesis, 2:53167 
LIVER/NEO INF-770342-1) 


R/NEOPLASMS 
Radiological seminar CLXII: liver scanning in polycystic liver 
disease, 2:53098 
LIVER/SCINTISCANNING 
—e seminar CLXII: liver scanning in polycystic liver 
uveited 53098 
LIVER CIRRHOSIS/GENETIC VARIABILITY 
OFF assert with clinical signs has alpha;-antitrypsin genotype 


Cellulose digestion and nutrient assimilation in Sauromalus obesus, 
a plant-eatin; ao es 53176 
LMFBR TYPE 

See also CLINCH Ri RIVE VER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
JOYO REACTOR 
KALPAKKAM LMFER REACTOR 
MONJU REACTOR 


LMFBR TYPE REACTORS/BREEDING RATIO 
Evaluation of nuclear core performance of the gas-cooled fast 
breeder reactors, 2:51617 (JAERI-M-6728) 

LMFBR TYPE eee EVALUATIONS 

Evaluation of nuclear core mance of the gas-cooled fast 
breeder reactors, 2:51617 (GAERI-M-6728) 

— bb a: REACTORS/CONTAINMENT SYSTEMS 
actor deve! it program progress rt, April 1977, 
2:51845 ANL-RDP.60) 4 i i 

LMFBR TYPE REACTORS/CONTROL ELEMENTS 

CRPBOW user’s manual, 2:51802 DL-TME-77-7) 

LMFBR TYPE REACTORS/COO CLEANUP 

Behavior of radioactive impurities in sodium of fast reactor 
i circuit, 2:51608 (CS-INIS-56) 
E REACTOR 


disturbances 
-2331) 


Eddy-current flow ee oon Al 
2:51598 (AED-Conf-76-086-000) 
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LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
Nuclear reactor fuel sub-assemblies (Patent; LMFBR), 2:51652 

LMFBR TYPE REACTORS/FUEL CANS 
DSTRESS user’s manual, 2:51613 (HEDL-TME-76-95(Add.)) 
nt we mixed oxide fuels fabrication development. Quarterly 

gress report, April-June 1976, 2:51612 (HEDL-TME-76-74) 

LM. BR e TYPE REACTORS/FUEL CHANNELS 
Nuclear reactor fuel sub-assemblies (Patent; LMFBR), 2:51652 

LMFBR TYPE REACTORS/FUEL CYCLE 
Build-up and decay of fuel actinides in the fuel cycle of nuclear 

reactors, 2:51517 (JAERI-M-6541) 

LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Comparison of THI3D thermal-hydraulic analyses with 

experimental data, 2:51600 (ANL-CT-77- 11) 
Effect of incoherency on voiding dynamics in LMFBR wire- 
wrapped subassemblies, 2: 31853 (CONF-770640-1) 

LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 
Materials properties utilization in a cumulative mechanical 

function for LMFBR fuel pin failure analysis, 2:51606 (CONF- 
77061 1-24) 

LMFBR TYPE REACTORS/FUEL ELEMENTS 

Fast breeder project. First quarterly report, 1976, 2:51917 
(EURFNR-1371) 

LMFBR TYPE REACTORS/FUEL PINS 

BR-2 capsule experimental series Mol-8C: nondestructive post- 
irradiation examination, 2:51644 (EURFNR-1365) 

Fast breeder reactor fuel pin performance code ‘PIPER’, 2:51631 
(PNCT-841-76-16) 

Fast Breeder Project. Third quarterly report, 1976, 2:51915 
(EURFNR-1391) 

=~ mixed oxide fuels fabrication development. Quarterly 

rogress report, April-June 1976, 2:51612 (HEDL-TME- 76-74) 

TOPLE: a transient thermal-hydraulic computer program for 
sodium cooled test loops, 2:51614 (HEDL-TME-77-28) 

LMFBR TYPE REACTORS/FUEL RODS 
Design, irradiation, and post-irradiation examination of the UC 

and (U, Pu)C fuel rods in the Mol-11/K1 and Mol-11/K2 test 
ups, 2:51645 (EURFNR-1360) 

LMFBR TYPE REACTORS/FUEL-CLADDING 
INTERACTIONS 
Examinations of the mechanical interaction between oxide fuel 

and cladding in LMFBR fuel elements during power changes, 
2:51621 (KEK.2376) 

LMF3}R TYPE REACTORS/FUEL-COOLANT 

Fast breeder project. First quarterly report, 1976, 2:51917 
(EURFNR-1371) 

LMFBR TYPE REACTORS/HAZARDS 
Report to the LMFBR Steering Committee on resources, fuel and 

uel cycles, and proliferation aspects, 2:51090 (ERDA-77-60) 

LMFBR TYPE REACTORS/IN CORE INSTRUMENTS 
Fast Breeder nee Third quarterly report, 1976, 2:51915 

(EURFNR-13 

LMFBR TYPE REACTORS/LOSS OF FLOW 
Sodium boili a in a 7-pin bundle under flow rundown 

conditions, 2:51880 (KFK-2378) 

LMFBR TYPE REACTORS, PIPES 
High temperature thermal-elastic analysis of dissimilar metal 

Cenmien tl joints, 2:51649 

LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Behavior of radioactive impurities in sodium of fast reactor 
primary circuit, 2:51608 (CS-INIS-56) 

Radioactive products in the fast reactor primary coolant circuit, 
2:51607 (CS-INIS-55) 

LMFBR ‘TYPE ence ge te ACCIDENTS 

Effect of incoherency on v dynamics in LMFBR wire- 
SAS ash etuanitien, 2:51853 (CONF-770640-1) 

= zs - computer code manual for complex analysis of fast 
initiating accidents, 2:51854 (CS-INIS-21) 

LMFBR ‘TYPE REACTORS/REACTOR COMPONENTS 
Thermal and stress analyses with ANSYS program, 2:51626 

(PNC-N-241-76-14) 

LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Heat transfer during flow of a liquid metal in a closed cylindrical 
cavity under the action of inertial forces, 2:51643 

Standpipe-Bubbler pump level control study system t 
Pic} Engineering memorandum No. 0153, 2:51 Fae PD- 

— TYPE REACTORS/REACTOR CORE DISRUPTION 

actor rogram progress rt, April 1977, 
2:51845 ( RDP6O) . _ , 

Slug model of fast reactor accident processes with sodium 
ex 2:51855 (CS-INIS-22) 

LMFBR ‘TYPE Sees ae CORE RESTRAINTS 
Core restraint deve! report for 
—— February 2 mtgTT, y Pete. (WARD-CR:3045-1 

eactor Sy program progress rt, Ai 
2:51845 (ANL-RDP-60) at ‘ 
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LMFBR TYPE REACTORS/REACTOR CORES 
5*Mn release from LMFBR cores, 2:51603 (CEGB-RD/B/N- 


3813) 
LMFBR TYPE REACTORS/REACTOR KINETICS 
Development study on computer program HONEYCOMB for 
analyzing detailed nuclear characteristics of fast breeder reactor 
core, 2: 31616 (JAERI-M-6677) 
Fast Breeder Project. Third quarterly report, 1976, 2:51915 
(EURFNR-1391) 
Reactor development program progress report, April 1977, 
2:51845 (ANL-RDP-60) 
LMFBR TYPE REACTORS/REACTOR MATERIALS 
Austenitic stainless steel alloys having improved resistance to fast 
neutron-induced swelling (Patent), 2:52528 
Fast Breeder TBD Third quarterly report, 1976, 2:51915 
(EURFNR-13 
LMFBR TYPE REACTORS/REACTOR SAFETY 
Fast Breeder ep. Third quarterly report, 1976, 2: 51915 
(EURFNR-1391 
Fast reactor safety seietail rogress report, October-December 
1976, 2:51864 (HEDL- TME- 76-58) 
Fast Reactor Safety Research Pro; = Quarterly report, 
October-December 1976, 2:51896 (SAND-77-0145) 
Reactor safety and technology quarterly progress report, October 
1-December 31, 1976, 2:51881 (LA- — 
LMFBR TYPE REACTORS/REACTOR 
Seismic soil/structure interaction anal wh 
State-of-the-art procedures, 2:51632 ‘SA 
LMFBR TYPE REACTORS/REACTO 
Design methods for pressure vessels ponte at > 
temperature, 2:51642 
—— device for heat-insulating panels (Patent; LMFBR), 


nae insulation, 2:51641 (ANL-Trans-1091) 
a cover for a fast reactor vessel, 2:51650 (ANL-Trans-1090) 
LMFBR TYPE REACTORS/SEISMIC EFFECTS 
Seismic soil/structure interaction analysis —— Volume II. 
State-of-the-art procedures, 2:51632 (SAN/1011-111) 
Seismic soil/structure interaction analysis guidelines. Volume I. 
Analysis techniques, 2:51895 (SAN/1011-110) 
LMFBR TYPE REACTORS/SHIELDING 


a Volume II. 
ae had a 


Radiation protection/shield design: a need for a systems approach, 


2:51604 (CONF-770401-24) 
LMFBR TYPE REACTORS/STEAM GENERATORS 
Mechanical properties of transition joint materials in support of 
we steam generator design, 2:51605 (CONF-770545-1) 
See LIQUEFIED NATURAL GAS 
LNG PLANTS 
Liquefaction facilities for the trans-Alaska gas project, 2:50931 
LNG PLANTS/PLANNING 
Natural gas industry in Nigeria, 2:50939 
LNG PLANTS/REFRIGERATION 
Lies natural gas with the auto-refrigerated cascade cycle, 


— a eto = ; 
‘ety in transportin, - codes and regulations, 2:50952 
LOAD MANAG GEMENT 
Estimation of the residential demand cycle for electricity, 2:52079 
(EPRI-SR-31) 
Intermediate-term yr of system loads using Box-Jenkins 
time series analysis, 2:52077 (EPRI-SR-31) 
Model identification in peak-power-demand forecasting, 2:52076 
(EPRI-SR-31) 
Model selection: a utility's viewpoint, 2:52074 (EPRI-SR-31) 
Proceedings on ge a for time-of-day and 
seasonal electric utility loads, 2:52073 (EPRI-SR-31) 
Review of load-forecasting methodologies in the electric utility 
industry, 2:52078 (EPRI-SR-31) 
Short-term load forecasting, 2:52075 (EPRI-SR-31) 
LOBSTERS/BEHAVIOR 
Sublethal effects of petroleum fractions on the behavior of the 
lobster, Homarus americanus, and the mud snail, Nassarius 
obsoletus, 2:53158 
LOCAL GOVERNMENT/ENERGY POLICY 
Handbook of energy policy for local governments, 2:52040 
LOCAL GROUP 


ere of operation and data reduction techniques for the 
Drag Disc Turbine Transducer (DTT), 2:51814 (TID- 


EMBLIES 
Analysis of the LOFT fuel bundle flow distribution and pressure 
d 2:51817 (TID-27666) 
LOFT CTOR/PRESSURE VESSELS 
LOFT Intergral Test System. Preliminary com 
description for the reactor vessel, 2:51813 


ment design 
D-27654) 


LOSS OF COOLANT/COMPUTER CODES 


LOFT REACTOR/PRIMARY COOLANT CIRCUITS 

Principles of operation and data reduction iques for the 

so Drag Disc Turbine Transducer (DTT), 2:51814 (TID- 
LOFT REACTOR/REACTOR OPERATION 

LOFT experiment operating tion. Volume 2. Nonnuclear 
— Experiment 4, L1-4. Revision 2, 2:51816 (TID- 

ae —— progress ween on water reactor safety 
— — by the Nuclear Re Commission's 

ivision of Reactor Safety Research, October-December 1976, 
2:51898 (TREE-NUREG-1070) 
LOGIC CIRCUITS/DESIGN 

Optimal NOR networks for self-dual functions of four variables, 

2:52760 (SAND-76-0275) 

LONG-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 

LONGWALL MINING 
See also COAL MINING 

Multiple seam mining, 2:50777 

Be ec pomp cmon ns 
n, shearer control system deve. it 
refs), 2:50716 (CONF-761087-) 

LONGWALL MINING/COST 

Longwall modifications to reduce the costs of downtime (10 refs), 
2:50717 (CONF-761087-) 

LONGWALL MINING/CUTTER LOADERS 

Longwall coal mining machine with plural cutters on sub-ranging 
arm (Patent; 8 claims), 2:50805 

LONGWALL MINING/GROUND SUBSIDENCE 

Comprehensive a 4 control study of a mechanized 
operation. Vo I. Final report, 2:50739 (PB-262475) 

Comprehensive — control study of a mechanized 
operation. Vo II. Special rts: 1. Physical properties of 
coal and coal measure rocks. 2. ing capacity of roof and 
floor rocks. 3. Response of borehole pressure cells. 4. 
Installation of subsurface instrumentation. Final report, 2:50740 
(PB-262476) 

Surface and underground rock i panel 4N, York 
Canyon Mine (18 refs), 2:50719 {CONF-7 1087-) 

LONGWALL MINING/HYDRAULIC EQ’ 

Longwall mining roof support for double deck machines (Patent; 

14 claims), 2:50806 
LONGWALL MINING/MATHEMATICAL MODELS 

Longwall shearer guidance and control system development (5 

refs), 2:50716 (CONF-761087-) 
LONGWALL MINING/MINING 

Comprehensive ag control study of a "Phyeieal pt 1 
operation. Volume II. Special ysical properties of 
coal and coal measure rocks. 2 heen capacity of roof and 
floor rocks. 3. Response of borehole pressure cells. 4 
Installation of subsurface instrumentation. Final report, 2:50740 
(PB-262476) 

LONGWALL MINING/MINING EQ 

Conceptual design of an automated all system. 

Survey of operating longwalls, 2:50749 (PB-263211) 

Conceptual design of an automated es mining system. Phase 
— State of the art survey, 2:50750 (PB-263212) 

ceptual design of an automated | mining system. Phase 
ont olume I. Final report, 2:50751 (PB-263213) 

Conceptual design of an automated 152 PB mining system. Phase 
III. Volume II. Appendices, 2:50752 (PB-263214) 

Experience with 4 longwall shield faces in the Pittsburgh Seam, 
and outlook on high/, eggs seam longwall projects (8 refs), 
2:50718 (CONF-761087-) 

Modified lon; 1 mining of shallow coals interiér province 
coalfield. file rt, 2:50754 (PB-264383) 

LONGWALL MINING/MODIFICATIONS 
Longwall modifications to reduce the costs of downtime (10 refs), 
:50717 (CONF-761087-) 
LONGWALL MINING/PLANNING 

Design considerations for mining thick seams and seams lying in 

close proximity to one another, 2:50775 
LONGWALL MINING/PRODUCTIVITY 

Experience with 4 longwall shield faces in the Pittsburgh Seam, 
and outlook on os seam longwall projects (8 refs), 
2:50718 (CONF-761 

LONGWALL MINING/R MECHANICS 

Comprehensive — control study of a mechanized | 

operation. V I. Final report, 2:50739 (PB-262475) 
LOSS OF COOLANT 

Exxon Nuclear en os WREM.-Based Generic PWR 
mm Model Update ENC-WREM-II, 2:51909 (XN-76- 

Mark I scat boiling water reactor pressure SK eTET 
— — rt for test numbers 2.7, 2.8, 2.9, 2.10, 
and 2.11 y 12, 1977, 2:51528 (UCRL-17446-7) 

LOSS OF LANT/COMPUTER CODES 
Fourth water-reactor safety-research informtion meeting, 2:51918 





LOSS OF COOLANT/CONTAINMENT 


LOSS OF COOLANT/CONTAINMENT 
Hy ad fh Final repent Now 74-Dee 76 of Halon 1301. Phases I 
and II. Fi rt Nov 74-Dec 76 (Ship propulsion reactor 
LOCA), 2: 31892 (PB-262180) 
gg ey a ns Cee ‘ 
tirod burst test program rogress rt for 
October-December 1976 (BWR: PwH. 2:51888 (ORNL/ 
NUREG/TM-95) 
LOSS OF COOLANT/HEAT TRANSFER 
ap ne data report for semiscale Mod-1 Test S-06-5. (LOFT 
test) (PWR), 2:51899 (TREE-NUREG-1125) 
FLECHT low flooding rate skewed test series data report (PWR), 
me. :51908 (WCAP-9108) 
rPwk pwr and heat transfer methods for the TRAC code 
BWR), 2:51759 (LA-UR-77-302) 
Fourth water-reactor safety-research informtion meeting, 2:51918 
Simulation code of reactor core heatup during LOCA. or BWR, 
second-version (SCORCH-B2 Code), 2:51876 (JAERI-M-6678) 
LOSS OF COOLANT/HOT SPOTS 
STRIKIN-II: a cylindrical geometry fuel rod heat transfer 
a 2 yee poh 135-P(Suppl.5)) 
LOSS O /HYDRAULICS 
Experiment - ty sake for semiscale Mod-1 Test S-06-5. (LOFT 
counterpart test) (PWR), 2:51899 (TREE-NUREG-1125) 
FLECHT low flooding rate skewed test series data report (PWR), 
2:51908 (WCAP-9108) 
Fluid dynamics and heat transfer methods for the TRAC code 
(PWR; BWR), 2:51759 (LA-UR-77-302) 
Fourth water-reactor safety-research informtion meeting, 2:51918 
LOSS OF COOLANT/HYDRODYNAMICS 
re of the transient thermal-hydraulic analysis code 
ELAP-4, 1. Conversion to the FACOM 230/75 computer 
system (BWR; PWR), 2:51875 (JAERI-M-6623) 
LOSS OF COOLANT/MATHEMATICAL MODELS 
General Electric Company analytical model for loss-of-coolant 
analysis in accordance with 1OCFRS50 appendix K: amendment 
ae + recirculation loop out-of-service, 2:51886 (NEDO- 
LOSS OF COOLANT/SIMULATION 
Quarterly technical progress a on water reactor safety 
oe ens by the Nuclear Regulatory Commission's 
ivision of Reactor Safety Research, October-December 1976, 
2:51898 (TREE-NUREG-1070) 
—_ test, 4. Runs 401, 403, 404, 2:51870 JAERI- 
ROSA-II test data report. V. Runs 310, 211, 312, 313, 317, 2:51879 
(JAERI-M-6709) 
Study on the similarity between ROSA-III experiment and BWR 
LOCA. Pre-analysis of ROSA-III, 2:51877 (JAERI-M-6703) 
LOSS OF COOLANT/THERMODYNAMICS 
Implementation of the transient thermal-hydraulic analysis code 
LAP-4, 1. Conversion to the FACOM 230/75 computer 
system (BWR; PWR), 2:51875 (JAERI-M-6623) 
LOSS OF COOLANT/TWO-PHASE FLOW 
Mass flow measuring method for two-phase flows (steam-liquid), 
2:51839 (AED-Conf-76-086-000 
LOSS OF COOLANT/VAPOR CONDENSATION 
Analysis of containment vote quad following a LOCA, 2:51913 
—_— OF pallies enieienal 
ium ing ex a Spin bundle under flow rundown 
hot ade 


Impacts of Outer Continental Shelf development on Lafourche 
ish, 2:52052 (PB-264 992) 

LOUISIANA/PETROLEUM INDUSTRY 

mee Outer Continental Shelf development on Lafourche 

2:52052 (PB-264 992) 

LOUISIANA/WIND POWER 

Wind energy se in the coastal areas of Louisiana, 2:51384 
LOUISIAN POWER PLANTS 

Wind yy Ppt in the coastal areas of Louisiana, 2:51384 
LOW BTU 

High Temperature Turbine Technology a. Phase I. 

gram and system definition. Final 
tember 1-November 30, 1976, 2: 51412 ( (FEIT 

LOW GAS/COMBUSTION PROPERTIES 

Development of combustion data to Millen lol low-Btu gases as 

industrial process fuels. Project 8985 quarterly status report, 
January 1-March 31, 1977, 25 _ (FE-2489-8) 

LOW BTU GAS/PRODUCTIO’ 

* of stirred, fixed-bed gas Ciliates behavior with 

coals (Bureau of Mines industrial gasifier ten Romar 2: 

LOW DOSE IRRADIATION/BIOLOGICAL RADIATION 


nse at low doses (Effects of low-dose 
, 2:53119 (ORAU/TIEA(O)-77-11) 


Repair and dose- 
irradiation in man 
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LOW DOSE IRRADIATION/MATHEMATICAL MODELS 
Initial part of the survival curve. Implications for low-dose, low- 
dose-rate radiation responses, 2:53109 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 
See also WASTE OILS 
LUBRICATING OILS/CHEMICAL ANALYSIS 
Analysis and tf of lubricating oils in mine and mill production 


equi! 
LUBRI ATING OILS/SAMPLING 
— and testing of lubricating oils in mine and mill production 


t, 2:50804 
LUBRIC ATING OILS/VISCOSITY ‘ 
Analysis and testing of lubricating oils in mine and mill production 
i t, 2:50804 
L 


See PHENOBARBITAL 


See also CHEMILUMINESCENCE 
Use of the liquid scintillation spectrometer in bioluminescence 
analysis, 2:52591 
LUNAR MATERIALS/CRYSTAL STRUCTURE 
Model for eruption behavior of a volcanic vent in Eastern Mare 
Serenitatis, 2:53229 (LA-UR-77-1139) 
LUNGS 
— of oxygen toxicity and nitric acid-induced lung damage on 
g absorption from the rat lung, 2:53171 
LUNGS /BIOLOGICAL RADIATION EFFECTS 
a of = ae ay ag! 34 (PB 26418 * yeas from 
ion uefied petroleum gas, 
LUNGS/CYTOLOG 
Flow analysis and separation of exfoliated respiratory tract cells 
(Pathological c’ es induced by inhalation of toxic materials.), 
2:53062 -UR-77-659) 
LUNGS/RADIATION INJURIES 
Altered collagen metabolism in radiation-induced interstitial 
pulmonary fibrosis, 2:53129 
LWBR TYPE REACTORS/FUEL ELEMENTS 
CYGRO-4 fuel rod analysis computer program (LWBR/AWBA 
develo t program), 2:51639 (WAPD-TM-1300) 
LWBR 'E REACTORS/RADIOACTIVE EFFLUENTS 
Model to estimate the local radiation doses to man from the 
heric release of radionuclides (LWBR development 


atmosp! 
ro ), 2:51796 (WAPD-TM-1273) 
LYMPH VESSELS/LYMPHOCYTES 


Long-lived T and B lymphocytes in the bone marrow and 
thoracic duct lymph of the mouse, 2:53065 
LYMPHOCYTES/ABUNDANCE 
Evidence that B-lymphocytes carry the nuclear pocket 
abnormality associated with bovine leukemia virus infection: 
brief communication, 2:53071 
LYMPHOCYTES/BIOLOGICAL RADIATION EFFECTS 
Mouse spleen lymphocyte bactericidal and peroxidase activites: 
enhancement by whole body X-irradiation, 2:53089 
LYMPHOCYTES/LIFE SPAN 
Long-lived T and B lymphocytes in the bone marrow and 
thoracic duct lymph of the mouse, 2:53065 
LYMPHOCYTES ABOLISM 
en in the incorporation of bromodeoxyuridine by human 
ymphoblastoid cell lines, 2:53082 
LYMPH OID CELLS 
See LYMPHOCYTES 


MACERALS/WETTABILITY 
Filtration properties of the flotation products 
coe cake properties, porosity, c 


MACHINE PARTS/FABRICATION 
a representation of part geometry, 2:52678 (SAND-77- 


Precision miniature fabrication , 2:52853 (SAND-77-0811C) 
MACHINE PARTS TURIZATION 

Precision miniature fabrication , 2:52853 (SAND-77-0811C) 
MACHINE PAR 


— - measuring wear by radioactive radiation (Patent), 
MACHINE TOOLS/ON-LINE CONTROL er 
pp three electronic error corrector bar 
a ee machine tool, 2:52680 (UCRL-78780) 
MACHINE LS/OPERATION 
Cutter location systems, 2:52686 (Y/NA-391) 


of Donetsk coals 
with time, etc.), 
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Material removal in precision machining, 2:52685 (Y/DA-7175) 
MAGNESIUM/BIOLOGICAL EFFECTS 
—— versus lead in dietary induction of rat neoplasms, 
MAGNESIUM/METABOLISM 
Calcium and magnesium ATPases of the spectrin fraction of 
human erythrocytes, 2:53047 
MAGNESIUM 24/GIANT RESONANCE 
Giant quadrupole resonance in ‘°C, **Mg, and *7 Al observed via 
deuteron inelastic scattering (Angular distribution, 70 MeV, 
resonance widths, T = 0 E2 energy-weighted sum rule), 
2:53280 (TID-27692) 
MAGNESIUM 24 TARGET/ALPHA REACTIONS 
(a,*Be) reaction in the 2s-1d shell, 2:53291 (LBL-5075) 
MAGNESIUM 24 TARGET/BORON 11 
"Double charge exchange” reactions **Mg('*O, !*Ne)?*Ne and 
*4Ma("'B, Li) Si, 2:53289 (LBL-5075) 
MAGNESIUM 24 TARGET/DEUTERON REACTIONS 
Giant quadrupole resonance in '*C, **Mg, and ?7Al observed via 
deuteron inelastic scattering (Angular distribution, 70 MeV, 
resonance widths, T = 0 E2 energy-weighted sum rule), 
2:53280 (TID-27692) 
MAGNESIUM 24 TARGET/HEAVY ION REACTIONS 
“Double charge exchange” reactions **Mg(?*O,'*Ne)®Ne and 
*Ma("'B," Li) **Si, 2:53289 (LBL-5075) 
MAGNESIUM 24 TARGET/OXYGEN 18 REACTIONS 
“Double charge exchange” reactions *®Mg(?*O, '*Ne)®Ne and 
**Ma("'B," Li) Si, 2:53289 (LBL-5075) 
MAGNESIUM ALLOYS/MECHANICAL PROPERTIES 
Development of an Al-Mg-Li alloy. Final report (Al-3.5 Mg-2.5 
Li with Cr, Mr, or Zr), 2:52505 (AD-A-034954) 
MAGNESIUM CHLORIDES/POSITRON COLLISIONS 
Positron annihilation with halides of MX2 structure, 2:52552 
MAGNESIUM COMPOUNDS/ AFFINITY 
Templated syntheses of cyclic acetylacetone hosts, their affinities 
for divalent ions, and an example of a slow proton transfer from 
Enol to hydroxide ion, 2:52645 
MAGNESIUM OXIDES 
See also SPINELS 
MAGNESIUM OXIDES/BIBLIOGRAPHIES 
Magnesium oxide ceramics and refractories (citations from the 
IS data base). Report for 1964-Mar 77, 2:52529 (NTIS/PS- 
77/0207) 
MAGNESIUM OXIDES/HYPERFINE STRUCTURE 
Magnetic hyperfine field distributions in ferrimagnetic spinels Fe/ 
al aa 1+y/Ti/sub y/O/sub 4/ with y< =0.5, 
MAGNESIUM OXIDES/PERFORMANCE TESTING 
Testing of magnesite for the construction of coke ovens, 2:50562 
MAGNESIUM OXIDES/RADIATION EFFECTS 
—— oxide ceramics and refractories (citations from the 
TS data base). Report for 1964-Mar 77, 2:52529 (NTIS/PS- 
77/0207) 
MAGNET COILS/COOLING 
Water cooling coil (Patent), 2:53513 
MAGNET COILS/DESIGN 
On) (Physics and engineering design), 2:53505 (GA-A- 
141 
MAGNET COILS/ELECTRICAL INSULATION 
ey ae (Physics and engineering design), 2:53505 (GA-A- 
1 
MAGNET COILS/FABRICATION 
OMI (Physics and engineering design), 2:53505 (GA-A- 
141 
MAGNET COILS/POWER SUPPLIES 
Doublet ITI (Physics and engineering design), 2:53505 (GA-A- 
1 


4178) 
MAGNET COILS/STRESS ANALYSIS 
Mechanical stress calculations for toroidal field coils by the finite 
element method, 2:53507 (IPP-4/142) 
MAGNET COILS/SUPPORTS 
Connected portion of coil (Patent), 2:53514 
Device for holding a helical coil in a nuclear fusion device, 
2:53480 
oo for the helical coil in a nuclear fusion device (Patent), 
2:53515 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
Site —-~" [crea for tunnels housing energy storage magnets, 
2:51928 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
INTERPLANETARY MAGNETIC FIELDS 


MAN/HEALTH HAZARDS 


MAGNETIC FIELDS/CHARGED-PARTICLE TRANSPORT 
ny synchrotron loss in a dipole field. Interim 
report, 2:53345 (AD-A-037072) 
MAG ‘C LENS SPECTROMETERS/DESIGN 
Development of spectrometer for the measurement of (n,xp), 
eal and (n,xa) cross sections, — distributions and 
spectra at E/sub n/ = 15 MeV, 2:52813 (UCRL-79454) 
MAGNETIC MATERIALS/RECOVERY 


Magnetic recovery of medium from-heavy media circuits, 2:50828 
MAG C MIRROR TYPE REACTORS 
See also TMX DEVICES 
MAGNETIC MIRROR TYPE REACTORS/CYCLOTRON 
INSTABILITY 


Alfven-ion-cyclotron instability in mirror machines, 2:53432 
(UCID-17486) 
MAGNETIC MIRROR TYPE REACTORS/DESIGN 
Mechanical design aspects of a tandem mirror fusion reactor, 
2:53478 (UCRL-79434) 
MAGNETIC MIRROR TYPE REACTORS/SHIELDING 
Shielding of mirror FERF plasma by arc discharges, 2:53561 
(UCRL-52181) 
MAGNETIC MIRRORS/FEEDBACK 
Transfer function analysis of a stable and feedback-stabilized 
lasma, 2:53450 
MAGNETIC STORMS/SOLAR WIND 
Coronal holes, solar wind streams and recurrent geomagnetic 
disturbances: 1973-1976, 2:53226 
GNETITE/MAGNETIC SUSCEPTIBILITY 
Application of magnetic susceptibility measurements to uranium 
exploration in sandstones, 2:50996 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS/BOUNDARY LAYERS 
as 7; ad flow past a semi-infinite flat plate, 2:53250 (N-77- 
MAGNETOHYDRODYNAMICS/DISTURBANCES 
ee flow past a semi-infinite flat plate, 2:53250 (N-77- 
MAGNETOINDUCTION SENSORS/PERFORMANCE TESTING 
Magnetostrictive sound sensor (Reactor cooling system failures), 
2:51728 (AED-Conf-76-086-000) 
MAGNETOSPHERE/ELECTRIC FIELDS 
Correlated electric field and low-energy electron measurements in 
the low-altitude polar cusp. Progress report (2000 km altitude), 
2:53236 (AD-A-037305) 
MAGNETOSPHERE/ELECTRONS 
Correlated electric field and low-energy electron measurements in 
the low-altitude polar cusp. Progress report (2000 km altitude), 
2:53236 (AD-A-037305) 
MAGNETOSPHERE/KINETICS 
Magnetosphere dynamics by localization of ultra low frequency 
waves., 2:53237 (N-77-12614) 
MAGNETOSPHERE/RESEARCH PROGRAMS 
Solar and magnetospheric science (Status of NASA programs), 
2:53220 (N-77-12990) 
MAGNETOSPHERE/SOLAR WIND 
A theoretical investigation of solar wind-magnetosphere 
interactions nd astrophysical plasma —— Final report 1 
Nov 74-30 Sep 76, 2:53235 (AD-A-035075) 
MAGNETS 
See also SUPERCONDUCTING MAGNETS 
MAGNETS/MAGNETIC FIELDS 
Magnetic fields for transporting charged beams, 2:52798 (BNL- 
50536) 
MAGNOX TYPE REACTORS 
See also OLDBURY-A REACTOR 
MAGNOX TYPE REACTORS/SPENT FUELS 
Ratio between the decay heat output and activity content of 
discharged magnox fuel, 2:51564 (CEGB-RD/B/N-3870) 
MAINTENAN THEMATICAL MODELS 
Equipment maintenance for energy conservation. Final report, 
2:52126 (PB-264297) 
MAIZE/ANAEROBIC DIGESTION 
Field crops as a future source of fuels and chemical feedstocks, 
351201 


See also A-BOMB SURVIVORS 
PERSONNEL 
MAN/GENETICS 
Duarte variant with clinical signs has alpha;-antitrypsin genotype 
ZZ, 2:53077 
MAN/HEALTH HAZARDS 
Biological effects of electromagnetic waves. Selected rs of the 
USNC/URSI annual meeting, Boulder, Colorado, October 20- 
23, 1975. Volume I, 2:53181 A-77-8010(Vol.1)) 
Biological effects of electromagnetic waves. Selected of the 
USNC/URSI annual meeting, Boulder, Colorado, October 20- 
23, 1975. Volume II, 2:53182 (FDA-77-8011(Vol.2)) 





MAN/MORTALITY 


MAN/MORTALITY 
Mortality and air quality, the 1968-1972 Allegheny County 
oi 2:52874 (NP-22087) 
ANESE/ACTIVATION ANALYSIS 
bgp ay ne i tne apna y activation 
analysis of naiad shells. pletion report (Neutrons), 2:52984 
(PB-261262) 
MANGANESE/CATALYTIC os 
So2 oxidation in plumes: a review and assessment of relevant 
mechanistic and rate studies. Final report, 2:52886 (PB-264206) 
MANGANESE/GEOCHEMISTRY 
fluxes to the oceans, 2:52998 
MANGANESE/RECYCLING 
—a cycles in seagrass communities (Fe, Mn, Cu, Zn), 
2: 
MANGANESE 54/ENVIRONMENTAL TRANSPORT 
Radiochemical analyses of soil and v: i taken from 
the Hanford environs, 1971-1976, 2:52930 (B 2249) 
MANGANESE ALLOYS/HYPERFINE STRUCTURE 
Hyperfine fields at Pt and Au in ferromagnetic PtsX alloys: a test 
for the proportionality between conduction electron 
scemennae properties of Hasler all 2:52499 
uer magnetic te) ys, 
MANGANESE ORES/ISOTOPE DATING 


ae nodules, ch. 7, 2:50995 
MANGANESE IES 


Experiments of the uptake of zinc and cadmium by manganese 
oxides, 2:53002 
MANGANESE OXIDES/HYPERFINE STRUCTURE 
Site occupancy, isomer shift and nuclear quadrupole interaction of 
57Fe in Fe/sub 2 1-y/Mg/sub 1=y/Ti/sub y/O/sub 4/ with 
y<=0.5, 2:52537 
IOMETERS 


See PRESSURE GAGES 
MANPOWER/DEMAND FACTORS 
Direct requirements of capital, manpower, materials, and 
equipment for selected energy futures, 2:51980 (TID-27685) 
/ ANAEROBIC DIG: ON 
Methane production through bioconversion of agricultural 
residues, 2:51202 
MANURES/BIODEGRADATION 
a and forestry wastes as an energy resource, 2:51203 
MA ES/PYROLYSIS 
Conversion of cattle manure into useful products. Final report Jan 
75-May 75, 2:52256 (PB-264014) 
CULTURE 


See AQUACULTURE 
YSTEMS 


See AQUATIC ECOSYSTEMS 
TRANSPORT/TRANSPORT REGULATIONS 
ad in U.S. ports: the role of the U.S. Coast Guard, 


VEHICLE ACCIDENTS 
See ACCIDENTS 
MARSHES/AQUATIC ECOSYSTEMS 
Carbon resources of a benthic salt marsh invertebrate Nassarius 
a say (Mollusca: nassariidae) ('*C tracer techniques), 
MARSHES/DATA 
Benthic detritus in a saltmarsh tidal creek, 2:52970 
ay nee no patel sini 
ux of or; matter ugh a salt marsh (S; ), 2:52969 
MARSHES D CHAINS * — 
Contribution of tidal marshlands to mid-Atlantic estuarine food 
chains, 2:52972 
MARSHES/LAND USE 
Grazing on wetland meadows, 2:52927 
oo: of wetlands for wildlife habitat improvement, 
MARSHES/MANAGEMENT 
— a t of wetlands for wildlife habitat improvement, 
MARSHES/NITROGEN FIXATION 
Nitrogen - and fluxes in a Georgia salt marsh (Spartina 
alterniflora), 2:52967 
MARSH ES/NUTRIENTS 


Nutrient exc es between brackish water marshes and the 


f oil i ties marshlands 
ee ons 
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MARYLAND/COASTAL REGIONS 
Chalk Ange tee project. Progress report No. 1, FY 
Jul °“1976-February 28, 1977 conan effects), 
y 52916 (T 27683) 
ss c Pro; No. 1, FY 
ling tower project. gress report No. 
Chalk pon rar te 1977 (Environmental effects), 
2: 52816 (FID 27689) 
MASERS/ LING 
Multistation refrigeration —_-, 2:52733 cas 
MASS TRANSFER/MEASURING METHO) 


Ho! methods in heat ae mass transfer, 2:51696 
Serene 


MASSACHUSETTS IN STITUTE TECHN. ALCATOR 
See ALCATOR DEVICE 
TERIAL 


TESTING —_— JAPAN 
See JMTR REACTO. 
MATERIALS/DEMAND 1 FACTORS 
Direct requirements of capital, manpower, materials, and 
it for selected energy futures, 2:51980 0 CTT 27685) 
/ LECTURES 


MA 
Overview of surface related problems in the nuclear energy 
(Extended set of view only), 2:52470 (UCID-17941) 
MATERIALS/PHYSI PERTIES 
H-Division quarterly report, January-March 1977 (Physics 
t, LLL), 2:52518 (UCRL-50028-77-1) 
MA / RESEARCH PROGRAMS 
Materials research in — of supercond mee Sons 
— report 1 Mar-1 Sep 76, 5512 ( Sq 
mp en od 
Raw material su; 
2:51995 AEDLONF. 763 


New ucts from waste, 2:52295 
MA RECOVER Y/ECONOMICS 
Composition of wastes and pad we ne for recov 
MATE) LS RECOVERY, GY CONSUMPTIO) 
ives as a renewable resource for industrial materials, 
2:52257 (PB-264459) 
TERIALS RECOVER Y/ENVIRONMENTAL IMPACTS 
Extractives as a renewable resource for industrial materials, 
2:52257 (PB-264459) 
TERIALS RECOVER Y/RECYCLING 
for materials recycli 


, 2:52293 

MA TICAL MOD) 

See also COSMOLOGICAL MODELS 

STAR MODELS 
Stochastic realization via invariant system —— 
(Realization of white noise-driven linear s: 
autocorrelated measurements of output ee 2: ) 2:53593 

_ (UCRL-79255) 


THEMATICS 
See also STATISTICS 
by of relational structures and schemata for parallel 
tation, 2:53573 (LA-6734-MS) 
MATRIC ‘COMPUTER CALCULATIONS 
Odd-even reduction for pentadiagonal matrices, 2:53592 (UCRL- 


79147) 
MATRICES/EIGENVALUES 
Algorithms for sparse matrix eigenvalue problems (DBLKLN, 
block Lanczos algorithm with local reorthogonalization 
), 2:5358 (SU-326P30-52) 
MATRI THEMATICS  ° 


oe by diagonals on a vector/parallel processor, 
HANICAL DRAFT COOLING TOWERS/OPTIMIZATION 
Problems of dry cooling, 2:51415 (CONF-770516-4) 
MECHANICAL DRAFT COOLING TOWERS/ 


IRMANCE 
Problems of dry cooling, 2:51415 (CONF-770516-4) 
MECHANICAL D COOLING TOWERS/WASTE HEAT 
“mosphere from exsing mechanical drat heat lost to the 


pa rst S1416 @ 261752) —— 
MECHANICAL HEART. iCE TESTING 
Pay 15, 1 


* my Progress report, August 15, 1976- 
(resting Cree mechanical 
heart in calves), 2:51114 (TID-27671) 
MECHANICAL HEART/RESEARCH P’ 
Artificial Heart Development Program. Phase III. 


Quarterly 
report, January 1, 1977-March 31, 1977, 2:51111 
3043-28) 


ICAL STR 
See also SUPPORTS 
CAL STRUCTURES/BLAST EFFECTS 
American standards draft for explosion airblast waves, 2:52850 
(SAND-76-9065C) 


“pox a and es for economy and state, 


, 2:52258 
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MECHANICAL STRUCTURES/SEISMIC EFFECTS 
— of column sections to three components of earthquake, 


2: 
MECHANICAL STRUCTURES/STRESS ANALYSIS - 
Application of global-local finite element method to fracture 
aw echnical report 1 (GLASS JD, 2:52671 (EPRI-NP- 


39) 
MEDICAL SUPPLIES/RADIOSTERILIZATION 
——— by ionizing radiation, 2:53117 (N-77-15610) 


See also RADIOTHERAPY 
MEDICINE/RESEARCH PROGRAMS 
Inventory of federal energy-related environment and safety 
research for FY 1976. Volume I. Executive summary, 2:52855 
(ERDA-77-50/1(Vol.1)) 
MEDICINES 
See DRUGS 
ITERRANEAN SEA/RADIATION MONITORING 
— peep in Mediterranean sediments, 2:53010 (COO- 
MEDITERRANEAN SEA/SEDIMENTS 
—  rapemians in Mediterranean sediments, 2:53010 (COO- 
MEDIUM TEMPERATURE/BIOLOGICAL EFFECTS 
Tolerance to high temperature and salinity by tadpoles of the 
one mf frog, Rana cancrivora, 2:53144 
MEL /POOL BOILING 


Fast Reactor Safety Research Pro een. Quarterly report, 
October-December 1976 (LMFBR excursions, meltdown debris 
bed and | behavior), 2:51896 (SAND-77-0145) 

MEMB: / BIOCHEMISTRY 

Possible role of the membrane potential in serum-stimulated 
— of amino acid in a diploid human fibroblast, 2:53061 
(CONF-770348-1) 

MEMBRANES/CHEMICAL RADIATION EFFECTS 

Development of ultrafiltration and inorganic adsorbents: January- 
March 1977 (Beta and y rays), y 51052 (MLM-2420) 

MEMBRANES/DEUTERATIO 

Biosynthesis with deuterated . a Setetie coli, 
Rhodospirillum rubrum, Halobacterium halobi 
Synecliococcus, Scenedesmus), 2:53042 (CONF. 7612342 

MEMBRANES/ELECTRON MICROSCOPY 

Structure and formation o of Bs membranes in Aedes aegypti. (L.) 

(Diptera:Culicidae), 2:5 
MERCURY/BIOLOGICAL EFFECTS 

Reductions in biomass and diversity resulting from exposure to 

mercury in artificial streams, 2:53152 
MERCURY/SPATIAL DISTRIBUTION 

Geochemical survey of stream sediments of the Piceance Creek 

Basin, Colorado, 2:52922 (COO-4017-2) 
MERCURY 199/MOESSBAUER EFFECT 

Moessbauer measurements on Hg-Pt-alloys using the 158keV 

transition in '*°Hg, 2:52567 
MERCURY 203/BIO ICAL ACCUMULATION 

Food intake, body weight, and brain histopathol logy in mice 

following chronic methylmercury treatment (7°°HG), 2:53168 
MERCURY CSTR 

Moessbauer measurements on Hg-Pt-alloys using the 158keV 

transition in ‘Hg, 2:52567 
MERCURY CHLORIDES 

Pathogenesis of acute renal failure: tubuloglomerular feedback in 

the HgCl. model, 2:53102 
MERCURY CHLORIDES/CRYSTAL GROWTH 


NBS space gr research. Annual report | Jan 76-31 Dec 76, 
) 


2:52476 (PB-26428 
MERCURY CHLORIDES/POSITRON COLLISIONS 
Positron annihilation with halides of MX2 structure, 2:52552 
MERCURY IODIDES/CHEMICAL ANALYSIS 
Trace element and hydrocarbon analysis of mercuric iodide by ion 
microprobe and electron induced x-ray fluorescence techniques, 
2:52587 (EGG-1183-2355) 
MERCURY IODIDES/POSITRON COLLISIONS 
Positron annihilation with halides of MX2 structure, 2:52552 
MESITYLENE/CHEMICAL REACTIONS 
Sequential deuterium cameange e reactions of protonated benzenes 
with D.2O in the -- a y ion cyclotron resonance 
saree y, 2:5264 


ot LAR VAE 
METAL INDUSTRY 
See also MINERAL INDUSTRY 
METAL INDUSTRY/AIR POLLUTION CONTROL 
Energy requirements for air pollution control in the prim: 
= industry. Final report Sep 75-Jan 77, 2:52225 (PB- 


264483) 
METAL INDUSTRY/ENERGY CONSERVATION 
Environmental considerations of selected energy conserving 
manufacturing process options: Volume III. Iron and steel 
industry report. Final report, 2:52214 (PB-264269) 


METALS/MATERIALS RECOVERY 


Environmental considerations of selected ener, 
manufacturing process options: Volume VIII. Al 
aluminum industry report. Final report, 2:52217 (PB-264274) 
Environmental considerations of selected energy conserving 
manufacturing process options: Volume XIV. 
industry report. Final report, 2:52223 (PB-264280) 
Proceedings of the workshop on energy conservation in industrial 
electrochemical processes, 2:52208 (ANL/OEPM.77-1) 
METAL INDUSTRY/ENERGY CONSUMPTION 
Evaluation of the effects of the iron and steel phase II effluent 
limitations guidelines on energy use in the hot f 
subcategories. Final report, 2:52224 (PB-264456) 
Priority listing of industrial Final ep by total ap, Ben 
and potential for savings. rt, 2:52009 ( NS/S0IS 1) 
METAL INDUSTRY/ENERGY 
Energy requirements for air mtr control in the pri 
eee) industry. Final report Sep 75-Jan 77, 2:52225 (PB- 
26448 
METAL INDUSTRY/ENVIRONMENTAL EFFECTS 
Environmental considerations of selected energy conserving 
manufacturing process options: Volume III. » and steel 
industry report. Final report, 2:52214 (PB-264269) 
Environmental considerations of selected ener, 
manufacturing process options: Volume VIII. Alumina/ 
aluminum industry report. Final report, 2:52217 (PB-264274) 
Environmental considerations of selected ener, Iv Prumary of 
manufacturing process options: Volume X 
industry report. Final rt, 2:52223 et ald 
METAL-NONMETAL BA’ 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/ANODES 
Calcium/iron sulfide secondary cells (Ca-Mg-Si), 2:51955 (CONF- 
770531-5) 
METAL-NONMETAL BATTERIES/ELECTROCHEMISTRY 
Electrochemistry of lithium/metal sulfide and calcium/metal 
sulfide cells using molten salt electrolytes (Li/LiCI-KClI/sulfide 
ae ee 700 K), 2:51952 (CONF- 
-l 
METAL-NONMETAL BATTERIES/ELECTRODES 
Porous carbonaceous electrode structure and method for 
ao electrochemical cell (Patent), 2:51963 


See also ACTINIDES 
RARE EARTHS 
SCRAP METALS 
TRANSITION ELEMENTS 
Mineral facts and problems, 1975 edition. Bulletin (Book), 2:53187 
(PB-266089 
METALS/BIBLIOGRAPHIES 
Bibliography of the technical literature of the Metals and 
Ceramics Division, 1970-1974, 2:52472 tg o1.3)) 
METALS/BIOLOGICAL ACCUMULATION 
Metals, pesticides and PCBs: toxicities to shrimp singly and in 
combination (Penaeus duorarum), 2:53160 
METALS/BIOLOGICAL EFFECTS 
Effects of heavy metals on survival and respiration rate of 
tubificid worms. II. Effects oe rate, 2:53166 
METALS/ECOLOGICAL CON TION 
Copper tolerance in clones of Agrostis gigantca from a mine waste 
site, 2:53154 
Determination of heavy metals in the Ligurian Sea. I. The 
distribution of Cu, Co, Ni, and Cd in surface waters, 2:53001 
METALS/ELECTRONIC STRUCTURE 
Conduction-electron contribution to the electric-field gradients at 
nuclear sites in metals, 2:52490 
METALS/ENVIRONMENTAL EFFECTS 
Assimilation of sewage by Mann 2:52991 
METALS/MATERIALS RECOVER 
Air classification of municipal te > ol 2:52773 
CRRC approach to urban solid waste ms pgs ee 2:52777 
age leading to the d urban refuse pyrolysis 
unit for gas production, 2:5277: 
Energy and materials recovery system Ames, Iowa, 2:51424 
= a savings generated by urban refuse recovery, 
Modern techniques for recycling, 2:52260 
Monroe County resource a 2:52776 
Physical beneficiation of mining industrial wastes, 2:52271 
Quality of products from Bureau of Mines resource recovery 
systems and suitability for recycling, 2:52278 
Recovery of metals from industrial waste, 2:52780 
— materials: the answer to America’s resource needs, 
Resource recovery from refuse, 2:52775 
Urban refuse p metal reclamation operation in 
Odessa, Texas, 2:52274 
Utilization of refuse scrap in cupola gray iron production, 2:52279 





METALS/MOESSBAUER EFFECT 


METALS/MOESSBAUER EFFECT 
Conduction-electron contribution to the electric-field gradients at 
nuclear sites in metals, 2:52490 
METALS/NONDESTRUCTIVE TESTING 
Positron lifetime technique for nondestructive evaluation of 
materials. Final report, 2:52755 (AD-A-038305) 
METALS/QUA RATIO 
Influence of organic matter and atmospheric deposition on the 
particulate trace metal concentration of northwest Atlantic 
surface seawater, 2:52911 
METALS/RECOVERY 
Utilization of acid mine drainage treatment sludge (Recovery of 
Al, Co, Cu, Fe, Mg, Mn, Ni, Pb, Zn), 2:50651 
METALS/TOXICITY 
Metals, pesticides and PCBs: toxicities to shrimp singly and in 
combination (Penaeus duorarum), 2:53160 
METALS/TRADE 
Raw material supply: Tr and aoe for economy and state, 
2:51995 (AED-CONF-76-5 
METAMORPHIC ROCKS 
See also roy TONES 


HALES 
METAMORPHIC ROCKS/AGE ESTIMATION 
Rb-Sr, K-Ar, and fission-track geochronological studies of 
samples from LASL drill holes GT-1, GT-2, and EE-1, 2:51326 
(LA-6829-MS) 
METAMORPHIC ROCKS/GEOCHEMISTRY 
Rb-Sr, K-Ar, and fission-track geochronological studies of 
samples from LASL drill holes GT-1, GT-2, and EE-1, 2:51326 
(LA-6829-MS) 
METHANATION/CATALYSTS 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: Phase 2. Quarterly technical progress report, 
October 23, 1976-January 22, 1997 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE- 1790-7) 
METHANE/BIBLIOGRAPHIES 
ma Ost 4 1008) ied natural gas (LNG) safety (600 citations), 
METHANE, BIOSYNTHESIS 
Energy and protein production from om mill wastes. Progress 
ar December 15, 1976-March 15, 1977, 2:52252 (COO-2983- 
) 


Environmental impact of waste-to-energy systems, 2:51145 
Isotope fractionation of carbon in microbial methane formation, 
2:50926 


Methane production through bioconversion of agricultural 

residues, 2:51202 
METHANE/CHEMICAL REACTION YIELD 
Concerted non-least-motion pathway for the singlet methylene 
insertion reaction A + He yields CH,, 2:52644 
METHANE/CHEMISORPTION 
Role of chemisorption in the mechanism of gas bursts, 2:50675 
METHANE/CO) 
Peabody’s mines find better way to reduce dust, 2:50802 
METHANE/DESORPTION 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
October-December 1976 (16 amen, 2:50589 (FE-2030-6) 

Determination of gas contents by the desorbometer directly at the 
face, 2:50629 

Role of chemisorption in the mechanism of gas bursts, 2:50675 

METHANE/DI SION 

Advance calculation of methane emission from workings, 2:50786 

Control of methane emission by considering ventilation techniques 
in planning the layout of work, 2:50789 

Methane emission from U.S. coal mines in 1975, a survey. A 
- plement to Information Circulars 8558 and 8659 (2 refs), 

707 - IC-8733) 
m. pression -f emission in case of retreating work, 2:50788 
METHANE/ELECTRON MOBILITY 
Conduction state energy of excess electrons in condensed media. 
Liquid methane, ethane, and argon, and glassy matrices, 2:52639 
METHANE/EMISSION 
Methane emission from abandoned mines and workings, 2:50787 
METHANE/EVALUATION 

Study of mixtures of methane and carbon dioxide as fuels in a 

aoe Spay ra om (clr), 2:52462 (N-77-15209) 

METHA 

ts of combustion eon by Fourier spectroscopy. Final 
report | Jun-30 Sep 76, 2:51128 (AD-A-037217) 

Flame structure roe of CF3Br-inhibited methane flames. III. 
The effect of 1% CF3Br on composition, rate constants, and net 
reaction rates, 2:51133 

METHANE/ISOTOPE RATIO 
"er one of carbon in microbial methane formation, 


Isotopic composition of the carbon of coal, CH, and CO: of coal 
deposits of the southwest part of the Donets basin, 2:50633 
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METHANE/PHOTOSYNTHESIS a 
Fuels from biomass: energy outlay versus energy returns; a critical 
raisal, 2:52100 
ME NE/REFORMER PROCESSES _ 
a energy transport using chemically bound energy, 
METHANE/SYNTHESIS 
Alternative aon ue transmission a from OTEC plants. 
Project 8980 oa report, October- 
December 1976, a 51231 (D 5/3426-8) 
METHANE/TRANSPO! 
ae OT systems anes ae plants. 
Geruner 1976, 2: 76 251331 31 (DSE/as26-8) 
METHANE/WASTE HEA’ 
oe energy ete using aliteckashelly bound energy, 
METHANOL/COMPARATIVE EVALUATIONS 
ym energy carrier of the future. Experience with a 
hydro et e Papen 2:51127 
ME Y YIELD 


Hydrogen: a pa he of the future. Experience with a 


drogen-pipeline network, 2:51127 
METHANOL. ALUATION 


Characterization and research investigation of methanol and 
a fuels in automobile —_. First year report. Report for 
5 “er 76, 2:52464 (PB-264632) 
METHANO 
Large ae test: 1.75 million kilometers with a gasoline-methanol 
mixture, 2:52465 
METHANOL/PRODUCTION 
Ce of brown coal conversion processes, 2:50599 
ME NOL/PYROLYSIS 
= a as a future source of fuels and chemical feedstocks, 


METHANOL/SYNTHESIS 
Alternative energy transmission systems from OTEC plants. 
Project 8980 second o— yey gress report, October- 
December 1976, 2:51231 (DSE/2426-8) 
Process for production of synthesis gas (Patent; 12 claims), 2:50602 
METHANOL/TRANSPORT 
Alternative energy transmission systems a OTEC “et omguae 
Project 8980 second q sy? a. October- 
December 1976, 2: 51331 (D 426-8) 
METHANOL/USES 
Large scale test: 1.75 million kilometers with a gasoline-methanol 
mixture, 2:52465 
METHOXYBENZENE 
See ged 


'HENYL KETO 
See ACETOPHENONE 
IENZENE 


METH 
Food intake, body weight, and brain histopathology in mice 
aie chronic methylmercury treatment ( G2 2:53168 
2- ROPANE/EQUATIO iS OF STATE 
Analysis of thermal/mechanical energy conversion co ts. Bi- 
monthly report, February 1, 1977-March 31, 1977, 2:51357 
(COO-405 1-3) 
2-METHYLPROPANE/THERMAL CRACKING 
+ Modeling of thermal cracking kinetics. II. Cracking of iso-butane, 
of n-butane, and of mixtures ethane-propane-n-butane, 2:51132 
Conta = th their origin and classification, 2:52965 
oons 0! sant eir O and c ication, 2: 
Meyers Pera a desi, economics, and energy balance al 
refs), 2:50572 (CONF 741 
MEYERS PROCESS/REVIEWS. 
Review and status of the TRW/Meyers process, 2:50575 
MHD GENERATORS 
See also LIQUID-METAL MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS/FUEL SYSTEMS 
High, chemical regeneration of heat in MHD-generator cycles 
Combustion products mixed with methane to give CO and He 
and recycled to combustion chamber), 2:52104 
— GENERATORS/REGENERATORS 
, Chemical tion of heat in MHD-generator cycles 
“eee products mixed with methane to give CO and He 
and recycled to combustion chamber), 2:52104 
MICE/BIO) ICAL RADIATION EFFECTS 
Fast-neutron irradiatior. of mouse embryos in the pronuclear 
zygote stage: mortality curves and neoplastic diseases in 30-day 
tal survivors, 2:53122 
MI -POLYMER FLOODING 
See ro ate ye ey ULSION FLOODING 
MICROBIAL FLO! 
See MICROORG: GANISMS 
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MICROELECTRONIC CIRCUITS/FABRICATION 
Small size plated through connections in flexible cables, 2:52761 
(SAND-76-9191A) 
MICROEMULSION FLOODING/DEMONSTRATION 
PROGRAMS 
Pilot demonstration of enhanced oil recovery by micellar polymer 
waterflooding. Phase A. Quarterly report for the fourth quarter, 
1976, 2:50872 (FE-2486-6) 
MICROEMULSIONS/CHEMICAL PREPARATION 
Microemulsions containing black copolymer surfactants, 2:50883 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See alse BACTERIA 
YEASTS 


MICROORGANISMS/BIOMASS 
Flux of energy and essential element through the Continential 
Shelf Ecosystem. Progress report, July 1, 1976-September 30, 
1977, 2:52938 (SRO-0639-17) 
MICROORGANISMS/PHOTOSYNTHESIS 
Photosynthesis/respiration ratios in aquatic microcosms under 
arsenic stress, 2:52936 (CONF-770654-1) 
MICROORGANISMS/RADIOSENSITIVITY 
Sterilization by ionizing radiation, 2:53117 (N-77-15610) 
MICROORGANISMS/RESPIRATION 
Photosynthesis/respiration ratios in aquatic microcosms under 
arsenic stress, 2:52936 (CONF-770654-1) 
MICROORGANISMS/WATER POLLUTION 
Microbiological cycling of oil in estuarine marshlands (Spartina, 
Candida), 2:52992 
MICROPROCESSORS/DESIGN 
E-5 microcontroller user’s manual (Organized around 8080), 
2:53576 (LA-6826-M) 
MICROPROCESSORS/MANUALS 
E-5 microcontroller user's manual (Organized around 8080), 
2:53576 (LA-6826-M) 
MICROPROCESSORS/MATHEMATICAL MODELS 
Developing a SARA building block: the 8080, 2:53590 (UCLA- 
34P214-41 
Multi-level modeling in SARA, 2:53589 (UCLA-34P214-39) 
MICROPROCESSORS/OPERATION 
Microprocessor dedicated to the appliance industry, 2:52169 
(CONF. 7605 139-) 
MICROSPHERES/FABRICATION 
a) of glass balloons for laser targets, 2:53528 (UCRL- 
1 
MICROSPHERES/MEASURING METHODS 
Interferometric measurement of laser fusion targets, 2:53527 
(UCRL-78477) 
MICROSPHERES/THICKNESS 
Interferometric measurement of laser fusion targets, 2:53527 
(UCRL-78477) 
MICROSPHERES/USES 
a insulation vos ~~ Space Tug, LHe2 fueled 
aircraft, LHG tanker), 2:5 
MICROWAVE POWER hRANSMISSION/FEASIBILITY 
STUDIES 
Ss to-earth power transmission system, 2:51469 (N-77-12517) 
MICROWAVE RADIATION/BIOLOGICAL EFFECTS 
Biological effects of electromagnetic waves. Selected papers of the 
USNC/URSI annual meeting, Boulder, Colorado, October 20- 
23, 1975. Volume I, 2:53181 (FDA-77-8010(Vol.1)) 
eo cal effects of electromagnetic waves. Selected papers of the 
'C/URSI annual meeting, Boulder, Colorado, October 20- 
23, 1975. Volume II, 2:53182 (FDA-77-8011(Vol.2)) 
MICROWAVE RADIATION/BIOLOGICAL RADIATION 


Absolute reaction rate model for the response of B. subtilis to 
microwave radiation, 2:53183 (SAND-76-9301C) 
MICROWAVE RADIATION/MEETINGS 
—— effects of electromagnetic waves. Selected papers of the 
‘C/URSI annual meeting, Boulder, Colorado, October 20- 
23, 1975. Volume I, 2:53181 (FDA-77-8010(Vol.1)) 
-— ical effects of electromagnetic waves. Selected papers of the 
C/URSI annual meeting, Boulder, Colorado, October 20- 
3 1975. Volume II, 2:53182 (FDA-77-8011(Vol.2)) 
MIGMA DEVICES/SPECIFICATIONS 
= beam pass migmacell method and apparatus (Patent), 
353483 


MILITARY FACILITIES/ENERGY CONSERVATION 
Guidance for energy control system analysis. Final report, 2:52121 
(AD-A-037550) 
MILITARY FACILITIES/POWER ena. 
Stationary diesel engine-generator set acceptance tes 
procedures, methods, and instructions. Special wat 2:51425 
{AD-A-037545) 


MINERALS/AERIAL SURVEYING 


MILITARY PERSONNEL/TRANSPORT 

Fuel savings and other benefits achieved by diverting Department 
of Defense gers from chartered to scheduled overseas 
flights, 2:52183 (LCD-75-231) 

MILL TAILINGS 
See also ORE PROCESSING 
MILL TAILINGS/LEACHING 
Radium removal from uranium ores, 2:51009 
MILL TAILINGS/RECYCLING 

Physical beneficiation of mining and industrial wastes, 2:52271 

Recovery of copper, cobalt, and nickel from waste mill tailings, 
2:52270 

MILL TAILINGS/STABILIZATION 

Stabilization of milling wastes for construction, 2:52273 
MILL TAILINGS/STORAGE 

Planning tailings retention basins for subsequent land use, 2:52272 
MILL TAILINGS/USES 

Stabilization of milling wastes for construction, 2:52273 
MILLING/DUSTS 

Respirable dust survey of an underground oil shale mine and 
associated milling facility, 2:50980 (PB-264225) 

MILLSTONE-1 REACTOR/CRITICALITY 

Selected safety-related occurrences reported in November and 

December 1976, 2:51533 
MILLSTONE-2 REACTOR/ELECTRICAL EQUIPMENT 

Selected safety-related occurrences reported in November and 

December 1976, 2:51533 
MILLSTONE-3 REACTOR/COST 

Testimony before the Connecticut Public Utilities Control 
Authority in general hearings on the economics of nuclear 
power, 2:51547 (NP-22041) 

MINERAL ACIDS 
See INORGANIC ACIDS 
MINERAL INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
The mineral industries of africa., 2:51996 (PB-265549) 
MINERAL RESOURCES 
The mineral industries of africa., 2: ee at tap) 
MINERAL RESOURCES/EXPLOIT. 

Framework for assessing posrbae sos oy nas of possible 
Antarctic mineral development. Part I. Final report, 2:51932 
(PB-262750) 

MINERAL RESOURCES/EXPLORATION 

Framework for assessing environmental impacts of possible 
Antarctic mineral development. Part I. Final report, 2:51932 
(PB-262750) 

MINERAL VA. NORTH ANNA-1 REACTOR 
See NORTH ANNA-I REACTOR 

MINERAL VA. NORTH ANNA-2 REACTOR 
See NORTH ANNA-2 REACTOR 

MINERAL WASTES/MEETINGS 

Proceedings of the fifth mineral waste utilization sae nog 
2:52262 

MINERAL WASTES/RECYCLING 

Evaluation of mineral waste utilization processes and strategies by 
net energy analysis, 2:52267 

Physical beneficiation of mining and industrial wastes, 2:52271 

ss materials: the answer to America’s resource 
2:5226. 

MINERAL WASTES/STABILIZATION 

Stabilization of milling wastes for construction, 2:52273 
MINERAL WASTES/STORAGE 

Planning co retention basins for subsequent land use, 2:52272 
MINERAL W. /USES 

Planning tailings saecian basins for subsequent land use, 2:52272 

Solid waste chemistry: a translation of the mineral waste 
utilization symposia into a college chemistry course, 2:52296 

Stabilization of milling wastes for construction, 2:52273 

MINERAL WASTES/WASTE DISPOSAL 
Technical-economic comparison of processes for treating flotation 
tailings from mineral-coal dressing, 2:50659 
MINERALS 
See also CLAYS 
DIAMONDS 
GYPSUM 
SPINELS 
URANIUM MINERALS” 
ZEOLITES 

Mineral facts and problems, 1975 edition. Bulletin (Book), 2:53187 

(PB-266089) 
MINERALS/AERIAL SURVEYING 
Geological remote sensing from space, 2:53192 (TID-27689) 





MINERALS/CATALYTIC EFFECTS 


MINERALS/CATALYTIC EFFECTS 
Desulfurization of model coal sulfur compounds by coal mineral 
matter and a cobalt molybdate catalyst. I. Thiophene (20 refs), 


2:50566 
gy eet ec tency SURVEY 
Geological remote sensin, a 33192 (TID-27689) 
MINERALS/GEOPHYSI AL L SURVEYS 3192 (TID-27689) 
gical remote rom a: A 53192 -2 
MINERALS/ MATERIALS RECO 
Physical beneficiation of mining wey inejustrial wastes, 2:52271 
MINERALS/RECOVERY 
Utilization of acid mine drainage treatment a (Recovery of 
Al, Co, Cu, Fe, — 44 Mn, Ni, Pb, Zn), 2:50651 
MINERALS/REMOVAL 
a —- from coal liquefaction slurry (Patent; 12 claims), 


MINERALS/TRADE 
Raw material supply: challenge and chance for economy and state, 
2:51995 (AED-CONF-76-576-006) 


See also COAL MINES 
URANIUM MINES 
MINES/GROUND MOTION 
— _ stabilizers: a new rock reinforcement method, 
5271 
MINES/LAND RECLAMATION 
Effects of soil factors on the distribution of Agrostis gigantea on a 
mine waste site, 2:52929 
MINES/PLANNING 
General principles of underground opening design in competent 
rock, 2:52708 
MINES/ROCK BURSTS 
ag | anomaly prior to a moderate rock burst: a case study, 
MINES/SEISMIC DETECTION 
a _- of seismic methods in an open-pit mining, 


MINES/SHAFT EXCAVATIONS 
—— of vertical shafts in deep-level, hard-rock mines, 
2:52711 
MINES/STABILITY 
Site evaluation for cavability and underground support design at 
the climax mine, 2:52709 
MINES/SUPPORTS 
Room and pillar — control utilizing the grouted reinforcing 
bar system, 2:5271 
Site evaluation for cavability and underground support design at 
the climax mine, 2:52709 
MINING 
See also AUGER MINING 
COAL MINING 
SHAFT EXCAVATIONS 
SOLUTION MINING 
SURFACE MINING 
UNDERGROUND MINING 
Present state of automation in mining according to the 
Johannesburg Sees symposium 1976, 2: "52789 
MINING/ENERGY POLICY 
New role of mining in our survival, 2:53030 
MINING ef ming 
See also CONVEYORS 
CUTTER LOADERS 
MINING EQUIPMENT/AUTOMATION 
Development of an automated extraction system (AES), 2:50712 
(CONF-761087-) 
MINING EQUIPMENT/DESIGN 
Conceptual design of an automated longwall system. Phase I. 
Survey of operating longwalls, 2:50749 (PB-263211) 
Conceptual design of an automated ob at mining system. Phase 
pe. State of the art survey, 2:50750 63212) 
“Ye design of an automated As all mining system. Phase 
a olume I. Final report, 2:50751 B-263213) 
Conceptual design of an automated longwall mining system. Phase 
III. Volume II. Appendices, 2:50752 PB-263214) 
— wall wae i to reduce the costs of downtime (10 refs), 
717 (CONF-761087-) 
MINING EQUIPMENT/INVESTMENT 
Industrial engineerin, 5 ractices to better assess productivity, 
2:50714 (CONF-761 
— EQUIPMENT/LEASING 
Sone ¢ fast cash and low outlay, 2:50800 
MINING EQUIPMENT/MAINTENANCE 
Analysis and testing of lubricating oils in mine and mill production 
uipment, 2:50804 
MINI EQUIPMENT/MEETINGS 
a. the Electra and mining exhibition Johannesburg 1976, 
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MINING EQUIPMENT/NOISE POLLUTION CONTROL 
Advances in noise control of underground coal mining equipment, 
2:50724 (CONF-761087-) 
— oo of continuous mining machines, 2:50722 (CONF- 
MINING EQUIPMENT/PERFORMANCE 
Conceptual design of an automated longwall mining system. Phase 
III. Volume I. Final rt, 2:50751 (PB-263213) 
MINING EQUIPMENT/PRODU 
Lo = eo of continuous miners, 2:50713 (CONF- 
MINING EQUIPMENT/RELIABILITY 
Advanced technology mining gives better reliability, performance 
and vee te 2:50801 
MINING EQUIPMENT/SAFETY 
Advanced technology mining gives better reliability, performance 
and wor safety, 2:50801 
MINING EQU MENT/SPECIFICATIONS 
Large shovel or for the haulage capacity of 237,000 t/d 
brown coal, 2:5079 
MINING EQUIPMENT/WEAR 
Analysis and testing of lubricating oils in mine and mill production 
equipment, 2:50804 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSISSIPPI/GEOLOGY 
Geohydrologic-engineering geology evaluation of the Selma 
Group in western Alabama and northeast Mississippi for 
jo radioactive waste disposal, 2:51076 (Y/OWI/SUB- 
) 
MISSISSIPPI RIVER/RADIATION poe apis neal 
Measurement of and calibration for gamma s; yo 
Mississippi River water. Master's thesis, 2: 3012 (PB-264708) 
MIXED OXIDE FUEL FABRICATION PLANTS/SAFEGUARDS 
Design of an engineered safeguards system for a mixed-oxide fuel 
fabrication facility, 2:51101 (SAND-77-0896C) 
MOBIL M-GASOLINE PROCESS 
See also GASOLINE 
SYNTHETIC FUELS 
MOBIL M-GASOLINE PROCESS/RESEARCH PROGRAMS 
Development —— — of 351139 E1773 25) 
oxygenates to ine. Final report, 2: - 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MOESSBAUER EFFECT 
Comparison of relaxation studies by Moessbauer emission 
transmission and scattering experiments, 2:52610 
— resonance absorption of gamma-radiation and coherent 
decay modes, 2:52495 
MOESSBAUER EFFECT/COVALENCE 
Covalency effects in etic interactions, 2:53338 
—— R EFFECT/DIFFRACTION 
plications of Moessbauer a ee eae 2:53339 
MO SSBAUER EFFECT/HAMIL 
Simulation of Moessbauer relaxation — in the presence of 
pee lied external magnetic fields, 2:5334 
MOESSBAUER EFFECT/MATHEMATICAL MODELS 
ee supermatrices and relaxation models in the 
- = retation of Moessbauer paramagnetic relaxation spectra, 
ee EFFECT/RAYLEIGH SCATTERING 
lications of Moessbauer — techniques, 2:53339 
MO SBAUER EFFECT/RELAXA 
Recent results in relaxation theory: _- processes and 
larization effects, 2:52609 
MOESSBAUER EFFECT/SPIN-LATTICE RELAXATION 
Relaxation supermairices and relaxation models in the 
in ~ retation of Moessbauer paramagnetic relaxation spectra, 


2: 
MOESSBAUER EFFECT/USES 
Hydrogen in metals: applications of the Moessbauer effect (some 
_—s electronic structures from *’Fe, "Sn, "Eu, Ru, 
Ir, ** Pt, '*7Au, '*'Ta, '*'Dy, *Gd, and #*7Np Moessbauer 
effect. 142 refs), 2:52503 
ISTURE 


See also WATER 
MOISTURE/MEASURING METHODS 
Soil moisture survey experiment at Luverne, Minnesota. Date of 
survey: May 12, 1975 (Com n of results of aerial survey 
with soil measurements), 2:52923 (EGG-1183-1675) 


MOLDS 
See FUNGI 
MOLECULAR BIOLOGY 
Investigation of molecular mechanisms in photodynamic action 
and radiobiology with nanosecond flash photolysis and pulse 
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radiolysis. Progress report, July 1, 1976-September 30, 1977, 
2:53043 (COO-2217-21) 

MOLLUSCS 
See also OYSTERS 


SNAILS 
MOLLUSCS/ACTIVATION ANALYSIS 
Trace metal detection in aquatic environments by activation 
analysis of naiad shells. Completion report (Neutrons), 2:52984 
(PB-261262) 
MOLLUSCS/BIOCHEMISTRY 
Kinetics of accumulation and excretion of ferric hydroxide in 
Mytilus edulis (L.) and its distribution in the tissues, 2:53095 
MOLLUSCS/CONTAMINATION 
Common mussel Mytilus edulis as an indicator of pollution by 
zinc, cadmium, lead, and copper. I. Effects of environmental 
variables on uptake of metals, 2:53162 
Common mussel Mytilus edulis as an indicator of pollution by 
zinc, cadmium, lead, and copper. II. Relationship of metals in 
the mussel to those discharged by industry, 2:53163 
Reduction in carbon flux in Mya arenaria caused by a spill of No. 
6 fuel oil, 2:50907 
MOLLUSCS/NUTRITION 
Carbon resources of a benthic salt marsh invertebrate Nassarius 
— say (Mollusca: nassariidae) ('*C tracer techniques), 
2:5297 
MOLTEN SALT REACTORS/NUCLEAR MATERIALS 
DIVERSION 
Molten-salt reactor concepts with reduced potential for 
roliferation of special nuclear materials, 2:51622 (OQRAU/ 
EA(M)-77-13) 
MOLTEN SALTS/POLARIZATION 
Migrational polarization in high-current density molten salt 
electrochemical devices, 2:52116 (CONF-770531-6) 
MOLYBDATES/CATALYTIC EFFECTS 
Desulfurization of model coal sulfur compounds by coal mineral 
matter and a cobalt molybdate catalyst. I. Thiophene (20 refs), 
50566 


MOLYBDENUM/LATTICE VIBRATIONS 
57Fe impurity atom lattice dynamics and systematics in group V 
and VI host metals, 2:52500 
MOLYBDENUM/PHYSICAL RADIATION EFFECTS 
Observation of blisters formed on the surface of molybdenum 
irradiated with Ar* ions at ambient temperature, 2:52524 
(JAERI-M-6585) 
MOLYBDENUM/RECOVERY 
Distribution of certain rare-earth and nonferrous metals in coal 
combustion, 2:50838 (PB-262168-T/SL) 
MOLYBDENUM/SPATIAL DISTRIBUTION 
Geochemical survey of stream sediments of the Piceance Creek 
Basin, Colorado, 2:5292?. (COO-4017-2) 
MOLYBDENUM/WETTABILITY 
Wetting of cladding materials and other metals and alloys by 
sodium, 2:52514 (AERE-R-7406(Rev.)) 
MOLYBDENUM ALLOYS 
See also INCONEL 617 
INCONEL 718 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/MECHANICAL PROPERTIES 
Development of directionally solidified eutectic nickel alloys for 
use in aircraft gas turbines at metal temperatures exceeding 1000 
C. Final report Jan-Oct 76 (Nickel-base alloy with varying 
substitutions), 2:52506 (AD-A-037246) 
MOLYBDENUM ALLOYS/PURIFICATION 


NBS space processing research. Annual report 1 Jan 76-31 Dec 76, 


2:52476 (PB-264286) 
MOLYBDENUM COMPLEXES/ABSORPTION SPECTRA 
Polarized electronic spectra for the crystals of three compounds, 
potassium tetrabromoplatinate(II) dihydrate, 
tetraethylammonium hexabromodiplatinate(II), and tetra-p- 
crea eae (II) sulfate tetrahydrate, 2:52622 (IS-T- 
64) 


Single crystal electronic spectra for the compounds potassium 
octachlorodimolybdate(II)-dihydrate, potassium tetra-p- 
sulfatodimolybdate(II)-dihydrate and potassium tetra-p- 
sulfatodimolybdate(II,III)-3.5 hydrate, 2:52623 (IS-T-765) 

MOLYBDENUM FLUORIDES/ELECTRONEGATIVITY 

Electron affinity of UFs. Final report, March 1, 1976-June 30, 

1977 (MoF¢,WFe), 2:52659 (COO-2850-2) 
MOLYBDENUM OXIDES/CATALYTIC EFFECTS 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases: Phase 2. Quarterly technical progress report, 
October 23, 1976-January 22, 1977 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE-1790-7) 

Hydrogenation of coal (Patent; 8 claims), 2:50582 

MOLYBDENUM OXIDES/POISONING 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases: Phase 2. Quarterly technical progress report, 
October 23, 1976-January 22, 1977 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE-1790-7) 


MUNICIPAL WASTES/FLUIDIZED-BED COMBUSTION 


MOLYBDENUM OXIDES/SORPTIVE PROPERTIES 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases: Phase 2. Quarterly technical progress report, 
October 23, 1976-January 22, 1977 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE-1790-7) 

MOLYBDENUM SULFIDES/FABRICATION 
Method of producing ternary lead molybdenum sulfides (Patent; 
Pb/sub x/Mo/sub y/S/sub z/ where x = 0.8 to 1.1, y = 4.5 to 
5.6, z = 5.4 to 7.2), 2:52550 
MOMENTUM (ANGULAR) 

See ANGULAR MOMENTUM 
MONITORING 

See also AEROSOL MONITORING 
MONITORING/DATA COMPILATION 

National inventory of selected biological monitoring programs. 
Summary report of current or recently completed projects, 
1976, 2:52928 (ORNL/TM-5792) 

MONITORING/RESEARCH PROGRAMS 
National inventory of selected biological monitoring programs. 
Summary report of current or recently completed projects, 
1976, 2:52928 (ORNL/TM-5792) 
MONITORING NETWORK 

See MONITORING 
MONITORS (FAILED ELEMEN/{S) 

See FAILED ELEMENT MONITORS 
MONTTORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONJU REACTOR/SHIELDING 

Shielding evaluation experiment for the lower structure of a 
prototype fast reactor fuel assembly, 2:51625 (PNC-J-260-75-05) 

MONKEYS/BIOLOGICAL RADIATION EFFECTS 

Radiation induced chromosome aberrations in somatic and germ 

cells of the male marmoset, 2:53105 (CONF-770337-1) 
MONTANA/ENERGY SOURCE DEVELOPMENT 

Methodology for impact assessment of Northwest energy 
developments over the next fifty years, 2:51975 (BNWL-SA- 
5703) 

MONTANA/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment reconnaissance of the 
National Uranium Resource Evaluation Program. Progress 
report, January-March 1977, 2:50991 (GJBX-51) 

Uranium hydrogeochemical and stream sediment reconnaissance 
in Lincoln and Flathead Counties, northwest Montana, 2:50992 
(LA-6652-MS) 

MONTE CARLO METHOD 

Rejection methods for sampling from the normal distribution, 

2:53581 (LA-UR-77-1123) 
MOON/VOLCANISM 

Model for eruption behavior of a volcanic vent in Eastern Mare 

Serenitatis, 2:53229 (LA-UR-77-1139) 
MORTALITY/RESPONSE MODIFYING FACTORS 

Mortality and air quality, the 1968-1972 Allegheny County 

experience, 2:52874 (NP-22087) 
MOSQUITOES/EGGS 

Structure and formation of e oe membranes in Aedes aegypti. (L.) 
(Diptera:Culicidae), - andl 

OZAMBIQUE/COAL 


Memorandum of the eames “ the People’s Republic of 
Mozambique on the coal deposits of that country, 2:50699 
LHEIM-KAERLICH ‘CONSTRUCTION 
Nuclear power plants and jobs, 2:51685 
CIPAL WASTES 


See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/CHEMICAL COMPOSITION 
Concentration and source of trace elements in the combustible 
fraction of urban refuse, 2:51143 
MUNICIPAL WASTES/CLASSIFICATION 
Air classification of municipal refuse, 2:52773 
Composition of wastes and some possibilities for recovery, 2:52258 
Recycling of paper, 2:52261 
MUNICIPAL WASTES/COMBUSTION 
Composition of wastes and some possibilities for recovery, 2:52258 
Indirect energy savings generated by urban refuse recovery, 
2:52275 
Municipal refuse: an alternate energy resource in power plants 
(Usually coal-waste mixtures; several installations are 
described), 2:51147 
Profitable utilization of incinerator residue, 2:52276 
Quality of products from Bureau of Mines resource recovery 
systems and suitability for recycling, 2:52278 
MUNICIPAL WASTES/ENVIRONMENTAL EFFECTS 
Metals, pesticides and PCBs: toxicities to ~ omg singly and in 
combination (Penaeus duorarum), 2:531 
MUNICIPAL WASTES/FLUIDIZED-BED > COMBUSTION 
Contribution of fluid-bed technology to energy saving and 
environmental protection (Aids steam raising and destruction of 
noxious wastes), 2:50842 





MUNICIPAL WASTES/NET ENERGY 


MUNICIPAL WASTES/NET ENERGY 
Net energy from municipal solid waste, 2:52098 (QORAU/IEA(M)- 
77-5) 


MUNICIPAL WASTES/PROCESSING 
Net energy from municipal solid waste, 2:52098 (ORAU/IEA(M)- 
77-5) 
MUNICIPAL WASTES/PYROLYSIS 
Developments leading to the design of an urban refuse pyrolysis 
unit for gas production, 2:52778 
MUNICIPAL WASTES/RECYCLING 
Composition of wastes and some possibilities for recovery, 2:52258 
CRRC approach to urban solid waste processing, 2:52777 
Development and evaluation of cattle feed components prepared 
from solid waste materials, 2:52255 (PB-262555) 
Glass and non-ferrous metal recovery subsystem at Franklin, 
Ohio: final report, 2:52774 
Indirect energy savings generated by urban refuse recovery, 
2:52275 
Lightweight structural concrete aggregate from municipal waste 
glass, 2:52277 
Monroe County resource recovery project, 2:52776 
Pilot studies processing MSW and recovery of aluminum using an 
eddy current separator, 2:52772 
Quality of products from Bureau of Mines resource recovery 
systems and suitability for recycling, 2:52278 
Recycling of paper, 2:52261 
Recycling oil asphalt concrete pavements, 2:52265 
Recycling of glass, 2:52294 
Resource recovery from refuse, 2:52775 
Trends in waste utilization in construction, 2:52266 
Urban refuse processing and metal reclamation operation in 
Odessa, Texas, 2:52274 
MUNICIPAL WASTES/RESOURCES 
Breakeven economics of resource recovery systems, 2:52269 
MUNICIPAL WASTES/USES 
Trends in waste utilization in construction, 2:52266 
MUNICIPAL WASTES/WASTE DISPOSAL 
Energy and materials recovery system Ames, Iowa, 2:51424 
— —— in processing Spanish urban raw refuse, 
:52771 
MUNICIPAL WASTES/WASTE PROCESSING 
CRRC approach to urban solid waste processing, 2:52777 
— _ in processing Spanish urban raw refuse, 
: 1 
Lightweight structural concrete aggregate from municipal waste 
glass, 2:52277 
Monroe County resource recovery project, 2:52776 
Municipal-scale thermal processing of solid wastes. Final report, 
2:52770 (PB-263396) 
Pilot studies processing MSW and recovery of aluminum using an 
eddy current separator, 2:52772 
Profitable utilization of incinerator residue, 2:52276 
Urban refuse processing and metal reclamation operation in 
Odessa, Texas, 2:52274 
MUSSELS 
See MOLLUSCS 
MUTAGENESIS/DATA ANALYSIS 
Mutagenesis and genetic analysis with Chinese hamster 
auxotrophic cell markers, 2:53075 
MUTAGENS/BIOCHEMICAL REACTION KINETICS 
What are sister chromatid exchanges (Applications of SCE test in 
investigations of properties of carcinogens and mutagens), 
2:53072 (CONF-77055 1-2) 
MUTAGENS/BIOLOGICAL EFFECTS i 
What are sister chromatid exchanges (Applications of SCE test in 
investigations of properties of carcinogens and mutagens), 
2:53072 (CONF-770551-2) 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
MUTATIONS/RADIOINDUCTION 
Recombination in Saccharomyces cerevisiae: a DNA repair 
mutation associated with elevated mitotic gene conversion (X 
and UV radiation), 2:53114 
MYCOBACTERIUM TUBERCULOSIS/SURVIVAL TIME 
Study on the effectiveness of disinfecting sewage containing 
tuberculosis bacilli without biological treatment, 2:53149 
(ORNL -tr-4364) 
MYOGLOBIN/ELECTRONIC STRUCTURE 
Direct measurement of dynamic spin-interconversion rates in the 
spin-equilibrium protein ferric —— hydroxide, 2:53054 
MYOGLOBIN/SPIN-SPIN RELAXATIO 
measurement of dynamic rates in the 
spin-equilibrium protein ferric myoglobin hydroxide, 2:53054 


See HYPOTHYROIDISM 
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NATIONAL ENERGY PLAN 
National energy plan, 2:52036 (NP-21948) 
NATIONAL E GY at etn 
President Carter's energy ce) 2 a eaanateg (Analysis by 


Co ional ao ) 2 52 

NA DRAFT COO WERS/OPTIMIZATION 
Problems of dry coolin ing, 2: eiht 15 (CONT 770516-4) 

NATURAL DRAFT COOLING TOWERS/PERFORMANCE 


Problems ote dry cooling, 2:51415 (CONF-770516-4) 


NA 
See also LIQUEFIED NATURAL GAS 
ag ey GAS/CHARGES 
Volume Ix: Allocat Evaluation System (PIES) documentation. 
Allocation of wthge ac ye activity to oil and natural 
in the FEA oil and ty, Ae model, 2:50864 (PB-265772) 
NA L GAS/CHEMICAL COMPOSITION 
ae composition and sooting tendency in the production and 
lication of endogas from natural gas, 2:50962 
naTU L GAS/COMBUSTION 
reduction on process burner systems, 2:50921 
NATU L GAS/COMPARATIVE EVALUATIONS 
— ——- carrier of the future. Experience with a 
ree ine network, 2:51 _ 
/ CONSUMPTION 
. energ a tems: alternatives ota het, a 2:50924 
NATURAL’ GAS/DATA COMPILA 
mar A . — Basic data (Detailed tabulated data through 
NATURAL GAS/DEMAND FACTORS 
Conservation plan report: opportunities for energy conservation in 
California, 2:52017 
NATURAL GAS/ENERGY SUPPLIES 
California energy trends and choices: 1977 biennial report of the 
pend areal Commission. Volume IV. Fossil-fuel supply issues, 
NATURAL GAS/ENERGY YIELD 
Hydrogen: energy carrier of the future. Experience with a 
hydrogen-pipeline network, 2:51127 
" Specie de > — S/HYDRATION | ie iii soca 
ic lems in o -volume gas pipelines, 
GAS/ISOTOPE RATIO 
Tsotope fr fractionation of carbon in microbial methane formation, 


NATURAL GAS/MARKET 
Differentiated market research: prerequisite to selective marketing 
in a differentially structured household markct, 2:50938 
Natural gas industry in Nigeria, 2:50939 
Situation of the natural eee eee | in the Netherlands, 2:50941 
NATURAL GAS/ODO) 
Odorization technique for gas supply utilities having an odorant 
consumption of more than 5 t/year, 2:50927 
NATURAL GAS/PARTIAL OXIDATION PROCESSES 
Gas composition and sooting tendency in the production and 
lication of endogas from natural gas, 2: 50962 
NA L GAS/PRODUCTION 
Fuels and ar data: United States by states and census 
divisions, 1973. Information circular, 2:52048 (PB-262362) 
Production of petroleum and natural gas in Lower Saxony, 


NATURAL GAS/REGULATIONS 
Natural deregulation analysis (Price impact on supplies and 
fuel bills), 2:52068 (PB-261599) 
NATURAL GAS/RESER 
Fuels and energy data: U: States by states and census 
divisions, 1973. Information circular, 2:52046 (PB-262362) 
Reserves of crude oil, natural gas liquids, and natural gas in the 
United States and Canada as of December 31, 1976. Volume 31, 
2:50862 (NP-22252) 
NATURAL GAS/STORAGE 
= and storage of petroleum and gas (Book in Russian), 


NATURAL GAS/TRADE 
Focal points of the future gas market (Patent), 2:50942 
NATURAL GAS/TRANSPORT 
Ekofisk - Emden gas pipeline construction and operation, 2:50958 
Method of long distance t rt of natural (Patent), 2:50956 
Natural gas transported in 1974 by FPC regulated pipelines. 
hic flow ee and intercompany relationships. Staff 
report, 2:52069 (PB-264231) 
Pipe mains (Book in Russian), 2:50916 


Transpo problems in operating high-volume gas pipelines, 2:50959 
rand storage of petroleum and gus (Book in Russian), 


~ ipeline project, 2:50960 


See GAS APPLIANCES 
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NATURAL GAS DEPOSITS/AERIAL SURVEYING 

Geological remote sensin, ye ar 53192 (TID-27689) 

NATURAL GAS DEPOS RATION 

Geologic appraisal of the a eaeate potential of offshore southern 
- a the borderland compared to onshore coastal basins, 

Project Independence Evaluation System (PIES) documentation. 

— IX. ep ey of capeeeey — se 7 oe natural 
as in the FEA oil and gas supply mode B-265772) 
NA L GAS DEPOSITS/G GEOCHEMICAL URVEYS 
Geological remote sensing from space, 2:53192 in ID-27689) 
NATURAL GAS DEPOSITS/GEOPHYSICAL SURVEYS 

Geologic appraisal of the petroleum potential of offshore southern 
. — the borderland compared to onshore coastal basins, 

Geological remote sensing from space, 2:53192 oS ullaaaa 

NATURAL GAS DEPOSITS/GRAVITY SURVEY: 

Borehole gravity survey to determine density Soins in the 
Devonian shale sequence of Lincoln County, West Virginia, 
2:50925 (MERC/CR-77/7) 

NATURAL GAS DEPOSITS/RADIOACTIVITY LOGGING 

Application of nuclear methods in logging prospect holes for coal, 
- and non-metallic ores carried out by Geologicky Pruzkum 

trava, 2:52828 (INIS-mf-3473) 
NATURAL GAS DEPOSITS/SPATIAL DISTRIBUTION 
= ic appraisal of the petroleum potential of offshore southern 
— the borderland compared to onshore coastal basins, 


NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS/GRIDS 

Experience with an on-line computer for controlling and 
optimizing the gas supply and the application of various peak- 
load supply plants of a public utility, 2:50943 

NATURAL GAS DISTRIBUTION SYSTEMS/MAINTENANCE 

Preventive maintenance in gas distribution systems (Book in 

Russian), 2:50946 
NATURAL GAS DISTRIBUTION SYSTEMS/ON-LINE 

CONTROL SYSTEMS 

Experience with an on-line computer for controlling and 
optimizing the gas supply and the application of various peak- 
load supply plants of a public utility, 2:50943 

NATURAL GAS DISTRIBUTION SYSTEMS/STATISTICS 

Natural gas transported in 1974 by FPC regulated pipelines. 
Geographic flow patterns and intercompany relationships. Staff 
report, 2:52069 (PB-264231) 

NA GAS FIELDS/COMMUNICATIONS 

Communication system for the development of the Maui offshore 

natural field, 2:50928 
NATURAL GAS FUEL CELLS/ECONOMICS 

Target capital costs for the implementation of fuel cells and 
electric storage devices within the national energy system 
(Distillate oil and natural gas fuel cells, hydrogen fuel cells 
using hydrogen produced from off-peak power, and hydrogen 
fuel cells from coal gasification), 2:52110 

A AS GA G SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 

NATURAL GAS INDUSTRY/ENERGY POLICY 
Future economic and technological development of gas supplies in 
the Federal Republic of Germany, 2:50940 
NATURAL GAS pct nga ins ap gw 9 
Situation of the natural industry in the Netherlands, 2:50941 
NATURAL GAS INDU: TRY/OFFSHORE OPERATIONS 

Impacts of Outer Continental Shelf development on Lafourche 
Parish, 2:52052 (PB-264 992) 

NATURAL GAS INDUSTRY/REGULATIONS 

Long-term alternatives between production rate and supply of oil 
and natural gas: some implications from a simulation study, 
2:50912 (LA-UR-77-526) 

NATURAL GAS INDUSTRY/SOCIO-ECONOMIC FACTORS 

A social and economic impact study of offshore petroleum and 
natural gas development in Alaska. Phase I. Final report, 
2:53028 (PB-264705) 

A social and economic impact study of offshore ———- and 
natural gas development in Alaska. Phase II. Final report, 
2:53029 (PB-264706) 

Natural gas industry in Nigeria, 2:50939 

NATURAL GAS LIQUIDS 
See also LIQUEFIED PETROLEUM GASES 
NATURAL GAS LIQUIDS/PRODUCTION 

Fuels and ona data: United States by states and census 

divisions, 1973. Information circular, 2:52048 (PB-262362) 
NATURAL GAS LIQUIDS/RESERVES 

Fuels and ——7 data: United States by states and census 
divisions, 1973. Information circular, 2:52048 (PB-262362) 

Reserves of crude oil, natural gas liquids, and natural gas in the 
United States and Canada as of December 31, 1976. Volume 31, 
2:50862 (NP-22252) 


NATURAL RADIOACTIVITY 
(For u ified naturally A regpaanaan only; not for 
BACKGROUND RADIATION.) 
NATURAL RADIOACTIVITY/AERIAL MONITORING 
Use of an intrinsic germanium detector array for an aerial 
of surface nuclear radiation. Final report, March-June 1976, 
2:52811 (AD-A-038418) 
NAVIER-STOKES EQUATION/NUMERICAL SOLUTION 
Isojacobic hybrid differencing of the Navier-Stokes equation, 
3:33572 (KAPL-P-4055) 
IOSENSITIVITY 


NEM/RADI EFFECTS 
N-ethylmaleimide sensitization of x-irradiated hypoxic Chinese 
hamster cells, 2:53110 
NEMATODES/PARASITES ne oid 
Myzocytium, ——— Gonimochaete (fungi) in littoral 
marine nematodes, 2:53100 
NEODYMIUM LASERS/OPERATION 
Cavity dump-ptm nd:laser. Final report for period: Nov 73-Mar 
75, 2:52725 (AD-A-037193) 
ODYMIUM OXIDES/FABRICATION 
Adhesive plasters (Patent os coatings for crucibles, 
control a etc.), 2:525 
NEODYMIUM PHOSPHATES/FLUORESCENCE 
Rare earth ion-host lattice interactions, 14. Lanthanide 
pentaphosphates. Technical report, 2:52620 (AD-A-037179) 
NEON/PION CTIONS 
Progress report for Contract E-(40-1)-3065 between the U.S. 
Energy Research and Devel t Administration and Duke 
University, September 1, 1976-May 30, 1977 (Summaries of 
research activities at Duke University), 2:53254 (ORO-3065-40) 
NEON 20 REACTIONS 
= _ reaction of 175-MeV Ne with Au, 2:53315 (LBL- 
NEON 20 REACTIONS/ELASTIC SCATTERING 
Contribution of alpha cluster exc! to elastic and inelastic 1*O- 
?°Ne scattering, 2:53283 (LBL-5075) 
NEON 20 REACTION INS/INELASTIC TTERING 
Contribution of alpha cluster exchange to elastic and inelastic '*O- 
°Ne scattering, 2:53283 (LBL-5075) 
Excitation of giant resonances in **7Au and ?°*Pb by inelastic 
scattering of heavy ions, 2:53312 (LBL-5075) 
NEON 20 REACTIONS/SPALLATION 
Evaporation-like fra; Tagments from uranium irradiated by 2.1 GeV/ 
nucleon 'C and ” Ne ions, 2:53253 (LBL-5075) 
Preliminary measurement of the light charged particles in 
(LBL SOs) with heavy-ion relaxation phenomena, 2:53295 
LBL-50 
Reaction products from the interaction of 170- and 252-MeV *°Ne 
on Cu, 2:53296 (LBL-5075) 
NEON 20 REACTIONS/STRIPPING 
States at high excitation in '*O observed in the reaction 
12C(?°Ne, 1*Q)?8O, 2:53279 (LBL-5075) 
NEON 22 REACTIONS/FUSION REACTIONS 
51-second spontaneous fission activity in the reaction ?*Ne + 
209 Bi, 2:53313 (LBL-5075) 
PLASMS 


See also ADENOMAS 
CARCINOMAS 
LEUKEMIA 
—— versus lead in dietary induction of rat neoplasms, 
2:53172 
NEOPLASMS/DIAGNOSIS 
Protein-bound carbohydrates in breast cancer. Liquid- 
chromatographic analysis for mannose, galactose, fucose, and 
sialic acid in serum, 2:52580 
IPTUNIUM/CHEMICAL STATE 
Chemical properties of Pu, Am, Np, I, and Tc and their influence 
on migration, 2:51071 (CONF- 12-17) 
NEPTUN: /DIFFUSION 
Chemical properties of Pu, Am, Np, I. and Tc and their influence 
on migration, 2:51071 (CONF- -1 
NEPTUNIUM/DISTRIBUTION FUNCTIONS 
Chemically based models to predict distribution coefficients in the 
Pu(IV) and raze enekan alton qo es systems, 2: 2:52613 asM97) 
STRUCTURE 


" Siedeagia'te in metals: caghaniaae aaa Moessbauer 
hydride electronic structures from 5’Fe, ‘Sn, "Eu, *Ru, 
Ir, Pt, 7 Au, '**Ta, '*'Dy, Gd, and *°7Np Moessbauer 
effect. 142 refs), 2:52503 
NEPTUNIUM 237/MOESSBAUER EFFECT 
Hydrogen in metals: applications of the Moessbauer effect (some 


effect (some 


hydride electronic structures 57Fe, Sn, ™ Eu, Ru, 


Ir, Pt, 7 Au, '**Ta, **Dy, ™Gd, and **7Np Moessbauer 
effect. 142 refs), 2:52503 
Measurement of small resonance effects in 7*7 Np Debye 
ture of Am metal, 2:52483 
NET GY 
(Difference of energy output and energy input.) 





NET ENERGY/ENERGY MODELS 


Fuels from biomass: 
raisal, 2:52100 
ay + cach for evaluating atrmative fi 
for ev: a ternative future ener, 
— 2:51973 (SAND#17-0489) 
NET NERGY/SYS ALYSIS 


Net energy from aaiarte solid waste, 2:52098 (ORAU/IEA(M)- 
NETHERLANDS/HYDROLOGY 
Sedimentology and channel —_ pores of an anoxic basin 
in southern Netherlands, 2:5296 
NETHERLANDS/LAKES 
Sedimentology and channel —_ poner of an anoxic basin 
in southern Netherlands, 2:5 
NETHERLANDS/WASTE MANAGEMENT 
mt 8 of wastes and some possibilities for recovery, 2:52258 


COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION/CHARGE EXCHANGE 
as eee the injection of an atomic 
beam into the plasma in a to! reactor, 2:53365 
NEUTRAL ATOM BEAM INJECTION/ION SOURCES 
ee —_ of ion source for neutral beam injection, 2:53532 
NEUTR EAMS/DEPOLARIZATION 
frin e-field neutron-beam depolarization larization 
= tring ield of polarized-proton target), 2:53336 -6765- 


NEUTRON C. 
See NEUTRON BEAM. 
NEUTRON DIFFUSION EQUATION/COMPUTER 
CALCULATIONS 
Comparing the accuracy and effectiveness of several diffusion 
pro — es based on different methods, 2:51701 (AED-Conf- 


-000) 
“METHOD DIFFUSION EQUATION/FINITE DIFFERENCE 


energy outlay versus energy returns; a critical 


APIS to box homogenisation-lattice properties, 2:51714 
(INIS-mf-3496) 
—— EQUATION/FINITE ELEMENT 


METH 
Using the finite element method to calculate three-dimensional 
roblems in reactor physics, 2:51702 (AED-Conf-77-007-000) 
NE ON DIFFUSION EQUATION/NUMERICAL 
SOLUTION 
Approximative solution for discretized diffusion problems by 
means of a coarse-mesh method, 2:51704 (A f-77-007- 


000) 
ito - -* eae EQUATION/THREE-DIMENSIONAL 
KASY synthesis programme for the approximative solution of the 
3-dimensional neutron diffusion — State of development, 
fom th programme extensions, pe erene to problems 
the field of reactor design, 2:51700 (AED-Conf-77-007- 


A. SR of boundary a in thermal reactor global 
analysis by diffusion theory rit Sea difference 


ene. 2: sI713 Ct CINIS-mnf- 
IN DOSIMETRY/DIELECTRIC TRACK DETECTORS 
—- of Skylab oar orbital neutron environmental data. 
rues 52812 ae 77-12368) 
FACILITY 


ee SUBCRITICAL AS ASSEMBLIES 
NEUTRON REACTIONS 
Development of spectrometer for the measurement of (n,xp), 
(n.xd), and (n,xa) cross sections, angular distributions and 
spectra at E/sub n/ = 15 MeV (Cross sections significant below 
2.5 MeV), 2:52813 (UCRL-79454) 
NEUTRON REACTIONS/ELASTIC SCATTERING 
Study of the hi excitation states of *B via the '*B(n,n)"'B 
reaction (Differential and total cross sections, 4.0 to 8.0 MeV, 
ia method, R matrix, coupling, J, pi), 2:53281 (COO- 
NEUTRON REACTIONS/TOTAL CROSS SECTIONS 
Neutron total cross-section measurements of *Be, '° "'B, and ™ 
hn Lowe ey eee ee d,n)’°B reaction as a 
“white” neutron source, 2:53282 CLA C761) 
NEUTRON REFLECTORS 
Graphite reflector in HTR with pebble bed and OTTO-fueling, 
2:51561 (AED-Conf-76-556-001) 
NEUTRON REFLECTORS/FABRICATIQN 
Fabrication of large-di fine- Se LARD Cent 
as vibrational molding (HTGR), 2:51558 D-Conf- 716-275- 


)) 
NEUTRON SLOWING-DOWN > 
Evaluation of continuous slo’ 
media, 2:533 (C0020) 


(Excludes reactors even when used as neutron sources.) 


ERA Vol. 2, No. 21 


Neutron spectra and basic data a for (d,Li) and (d,Be) 


7. 2:52800 (CONF-770523-1) 
NEUTRO SOURCES/NEUTRON FLUENCE 


Neutron monitoring and neutron measurements; experimental 
ibilities at the INS source, 2:53560 (LA-6192. MS) 
ON TRANSPORT THEORY 

— om 2 algorithms and benchmark tests for numerical 
solution o' eke geeny neutron transport equation. 
Benchmark tes ee neutron ‘Hnetics « codes. 
I, 2:51716 (GAEREM63 3) 

NEUTRONS 


See also THERMAL NEUTRONS 


NEUTRONS/RBE 
Effects of small doses of i radiation. Fundamental _ 
a characteristics (Neutrons, x and gamma radiation), 
NEVADA/ELECTROMAGNETIC SURVEYS 
Electrical conductivity in the crust of the western United States 
inferred from controlled source electromagnetic deep sounding 
data, 2:51321 
NEVADA/GEOLOGICAL SURVEYS 
Colorado School of Mines Nevada geothermal stud 
report No. 4, 1 February-31 1975, 2:51318 Pp Seis 526) 
NEVADA/GEOPHYSICAL SURVEYS 
Colorado School of Mines Nevada ber 19782 —— 
report No. 4, 1 February- yh Oct 1975, 2: Oe (PB-261526) 
NEVADA/SEOR f Mines Newede study. Progress 
lo re) levada 
report No. 4, 1 February-31 ada geothermal 1975, 2: 51318 (PB-261526) 
NEVADA/REPTILES 
Reproduction by Uta stansburiana (reptilia, lacertilia, iguanidae) in 
southern Nevada, 2:53040 
NEVADA TEST SITE/GEOLOGY 
Movement of radioactivity deposited underground at the U.S. 
ERDA Nevada Test Site, 2:52931 = 
NEVADA TEST SITE/METEOROLOG 
Movement of radioactivity deposited at the U.S. 
ERDA Nevada Test Site, 2:52931 (UCRL-78670) 
NEVADA TEST SITE/RADIATION MONITORING 
Movement of radioactivity deposited UCR T8070) at the U.S. 
ERDA Nevada Test Site, 2:52931 (UCRL-78670 
NEW MEXICO/GEOCHEMICAL SURVEYS 
Hydrogeochemical and stream sediment reconnaissance of the 
National Uranium Resource Evaluation Program. 
rt, January-March 1977, 2:50991 (GJBX-51) 
NEW MEXICO/POWER SYSTEMS 
Large windpower systems integrated with existing electric 
utilities, 2:51391 
NEW MEXICO/WIND POWER 
= I Sue of winds in the high plains region of Southwestern 
NEW MEXICO/WIND POWER PLANTS 
Large windpower systems integrated with existing electric 
utilities, 2:51391 
NEW YORK 
See also NEW YORK CITY 
NEW YORK/ENERGY CONSUMPTION 


Mid-Hudson survey. Final report, 2:51981 
NEW YORK/OFFICE BUILDINGS 


New York State energy conservation overview and summary of 
energy conservation studies of State Office Building Campus in 
Albany, New York, 2:52179 
NEW YORK/POWER GENERATION 
An of electrical alternatives available to the state 
pt. a York. Report for 1 75-31 Aug 76, 2:52099 (PB- 
— ba yee UTILITIES = 


rec ~ pha he bay Ay, Final Ragen, 390008 4 


Tidal locks across the east river: <A 
rehabilitation of western Long Island Sound, 2:52988 
NEW ZEALAND/ENERGY 


POLICY 

scenarios for New Zealand, 2:52019 (CONF-76101 14-1) 

NEW ND/ENERGY SUPPLIES 

scenarios for New Zealand, 2:52019 (CONF-76101 14-1) 
EFFECTS 


NI TALYTIC 
A Ceestdanen than teal eter he eaoweensepine dg 
gases: Phase hnical progress report, 
October 23, 1976 Tenancy 22,1 22, 1970 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE-1790-7) 
— can be substituted for natural 


Sia Serer) Siaeaia Annual report 1 Jan 76-31 Dec 76, 


NICKEL/MATERIALS RECOVERY 
Chromium and nickel wastes: a survey and appraisal of recycling 
technology, 2:52281 


NIC 
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ee of copper, cobalt, and nickel from waste mill tailings, 
NICKEL/POISONING 
Alloy catalysts with egg ae supports for methanation of coal- 
derived gases: Phase 2. Q eb technical progress report, 
October 23, 1976-January 22, 19977 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoO:; Ni-Ru; Ni-Rh), 2:50588 (FE-1790-7) 
NICKEL/SORPTIVE PROPERTIES 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: Phase 2. Quarterly technical progress report, 
October 23, 1976-January 22, 1977 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE-1790-7) 
NICKEL/WETTABILITY 
Wetting of cladding materials and + metals and alloys by 
sodium, 2: "52514 (A AERE-R-7406(R: 
NICKEL 60 TARGET/OXYGEN 16 ft 16 REACTIONS 


Si tors model for heavy-ion potentials, 2:53310 
NICKEL 61/MOESSBAUER EFFECT” 


at behavior a Pan Ni, *°Co and ®’Fe hyperfine fields in 
some ——— alloys, 2:52481 
NICKEL ALLO 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/CATALYTIC EFFECTS 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: Phase 2. Quarterly technical progress report, 
October 23, 1976-January 22, 1977 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni- —% = 50588 (FE-1790-7) 
NICKEL ALLOYS/DEPOSITI 
Development and evaluation -y Sine for deposition of Ni/Co- 
Cr-AlY (MCrAIY) coatings for gas turbine components. Final 
report, 2:52473 (AD-A-38509) 
NICKEL ALLOYS/FABRICATION 
Tungsen-nickel-cobalt alloy and method of producing same 
(Patent; W-3Ni-2Co; several steps involve heating to 1500°C in 
hydrogen atmosphere), 2:52478 
NICKEL ALLOYS/HYDRIDATION 
Hydrogen in stainless steel and Fe-Ni alloys, 2:52521 
NICKEL ALLOYS/HYPERFINE STR 
Fast relaxation of hyperfine field forced by an external rf magnetic 
field in Fe-Ni alloys, 2:52491 
Systematic behavior of *' Ni, °°Co and 5’Fe hyperfine fields in 
some close-packed alloys, 2:52481 
NICKEL ALLOYS/POISONING 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: Phase 2. Quarterly technical progress report, 
October 3 I 1976-January 22, 1977 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE-1790-7) 
NICKEL ALLOYS/SORPTIVE PROPERTIES 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: Phase 2. Gustine aaleded progress report, 
October 23, 1976-January 22, 1977 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE-1790-7) 
NICKEL BASE ALLOYS/MECHANICAL PROPERTIES 
Development of directionally solidified eutectic nickel alloys for 
use in aircraft gas turbines at metal temperatures exceeding 1000 
C. Final report Jan-Oct 76 (Nickel-base alloy with varying 
substitutions), 2:52506 (AD-A-037246) 
OXIDES/SPIN-LATTICE RELAXATION 
etic field on relaxation effects in Ni/sub 0.25/ 
'e/sub 2/O/sub 4/, 2:52534 


Influence of 
Sn/sub 0.75, 
CKEL STEELS 


NICKEL STEELS 
Wetting of claddiz.2 materials and other metals and alloys by 
sodium, 2:52514 (AERE-R-7406(Rev.)) 
NICKEL-CADMIUM BATTERIES/BATTERY CHARGERS 
Method and apparatus for an nickel-cadmium batteries 


(Steels containing only nickel as alloying element.) 
/WETTABILITY 


(Patent application), 2:51957 (N-77-12511) 
NICKEL-CADMIUM BATTERIES/BATTERY CHARGING 
Battery charge condition monitoring: techniques and applications, 
2:52388 (CONF-740215-P2) 
NICKEL-CADMIUM BATTERIES/MONITORING 
Method and apparatus for ea nickel-cadmium batteries 


(Patent application), 2:51957 (N-77-12511) 
NICKEL-CHROMIUM UM STEELS 


(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 
NICKEL-CHROMIUM STEELS/MATERIALS TESTING 
Microstructural effects in the low-cycle fatigue of Fe-Ni-Cr 
austenite, 2:52511 
NICKEL-ZINC BATTERIES/ANODES 
Zinc electrodes for secondary batteries (Patent; Cd additive 
improves Zn adherence), 2:51964 
GERIA/LNG PLANTS 


Natural gas industry in Nigeria, 2:50939 


NIGERIA/NATURAL GAS DEPOSITS 
Natural gas industry in Nigeria, 2:50939 
NIGERIA/NATURAL GAS INDUSTRY 
Natural gas industry in Nigeria, 2:50939 
NIMONIC 80A/WETTAB 
Wetting of cladding materials and other metals and alloys by 
sodium, 2:52514 (AERE-R-7406(Rev.)) 
NIMONIC PE16/WETTABILITY 
Wetting of c ing materials and other metals and alloys by 
sodium, 2:52514 oe a 
OBIUM/LATTICE VIBRATIO! 
oe city atom ate dynamic and systematics in group V 


ater a nonferrous metals in coal 
combustion, 2:50838 (PB-262168-T/SL) 
NIOBIUM/SOLIDIFTI: nome a 
Low-gravity 976, 230478 (N 
rt, 15 1975- Poet1976, 2:504 
NIOB) 93 TARGET/NEUTRON REA 
Development of 
(n,xd), and (n,xa) cross sections, angular 
spectra at E/sub n/ = 15 MeV (Cross sections significant below 
2.5 MeV), 2:52813 (UCRL-79454) 
NIOBIUM ALLOYS 
See also INCONEL 718 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/PURIFICATION 
NBS space research. Annual report 1 Jan 76-31 Dec 76, 
2: 52476 D 264288) 
NIOBIUM preety ens 


Low-gravity "iste, 230478 gomreers. Fae 
rt, tA 1975- re oa 1976, 2:52475 (N-77-12183) 
NIOB ALLOYS/FABRICATI 


Peer men (Patent, NbsGe), 2: Sor) 
NITINOL HEAT ENG try 2 
it, 2:512 


Nitinol engine devel 
NITRATES/METABO) 
Regulation of nitrate assimilation in lower plants: a critique, 
2:53060 (BNL-22489) 
NITRATES/UPTAKE 
Nutrient-phytoplankton relationships in Narragansett Bay during 
the 1974 summer bloom, 2:52940 
NITRIC ACID/ATMOSPHERIC PRECIPITATIONS 
Effects of acid precipitation on plants and soils (Effluen 
associated with energy), 2:51346 (CONF-761089-) 
NITRIC ACID/TOXICITY 
Effect of oxygen toxicity and nitric acid-induced lung damage on 
drug absorption from the rat lung, 2:53171 
NITRIC OXIDE/DENSITY 
Application of an electron beam 30 Sp 15.2 flows of Nz, O2 
— ” Final report 1 Apr 74-30 75, 2: 32607 (AD-A- 
03719 
NITRIC rman nw ors beer 
sn of an electron ay te flows of Na, O2 
NO. Final report 1 Apr ver 1430 75, 2:52607 (AD-A- 
037197) 
NITRIC neg wap mane a 
Application of an electron beam oe Na, O2 
and NO. Final report 1 Apr 74-30 32 2: "30607 (AD-A- 
037197) 
/ CHEMICAL REACTIONS 
reactions of protonated benzenes 
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NUCLEAR POWER PLANTS/SOCIO-ECONOMIC FACTORS 
Methodology for the analysis of the impacts of electric power 
io in the West: a summary report, 2:52081 (LA-UR-77- 


NACO case study on energy impacts, Number 4. Nuclear power 
plant development. Boom or boon. County experiences, 2:51789 
(PB-262523) 

NUCLEAR POWER PLANTS/SPECIFICATIONS 

Design and safety features of commercial nuclear power plants in 
Japan, 1976 edition, 2:51488 (JAERI-M-6732) 

NUCLEAR POWER PLANTS/STEAM CONDENSERS 
Titanium thin-walled welded tubes and the future prospect, (1). 
Application to main condensers for power stations, 2:51747 

Water-seal vacuum pumps as compact units for deaeration of 
—— — condensers in conventional and nuclear plants, 

NUCLEAR POWER PLANTS/SYSTEM FAILURE ANALYSIS 

Gamma prior distribution selection for Bayesian analysis of failure 
rate and reliability, 2:51883 (LA-UR-77-155) 

NUCLEAR POWER PLANTS/THERMAL EFFLUENTS 

Thermal pollution. I. Control techniques and general studies (a 
bibliography with abstracts). Report for 1964-Mar 77, 2:53016 
(NTIS/PS-77/0184) 

NUCLEAR POWER PLANTS/VALVES 
Effect of operational loading on the failure characteristics of 
mechanical valves, 2:51736 (NCSR-R-11) 
NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
NUCLEAR STRUCTURE/NUCLEAR DATA COLLECTIONS 

Evaluated Nuclear Structure Data File (ENSDF) for basic and 

applied research, 2:53272 (CONF-77061 1-11) 
CLEAR WEAPON TESTS 


See NUCLEAR EXPLOSIONS 
ICLEAR WEAPONS/MACHINE PARTS 
Precision " (RIBONUCLEAS — 2:52853 (SAND-77-0811C) 
NUCLEASE (RIBO 
See RNA-ASE 
CLEI 


See also HEAVY NUCLEI 
INTERMEDIATE MASS NUCLEI 
NUCLEI/HIGH SPIN STATES 
Very ty States in nuclei, 2:53327 (LBL-6505) 
very ag ge | 53327 (LBL-6505 
ery in states in nuclei, 2: ~ ) 
CLEIC ACIDS 


er also DNA 
NUCLEIC ACIDS/DEUTERATION 
Biosynthesis with deuterated microorganisms (Escherichia coli, 
Rhodospirillum rubrum, Halobacterium halobium 
Synecliococcus, Scenedesmus), 2:53042 (CONF- 761234-2) 
NUCLEIC ACIDS/MOLECULAR STRUCTURE 
Cathodoluminescence-detailed understanding may yield in situ 
distributions of individual molecular species at 100 A resolution 
or below, 2:53059 (BNL-22260) 
NUCLEON-ANTINUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
Dynamics of J=0 NantiNyieldsw7 scattering for 4:*Iess than or 
equal to t less than-or equal to 50u.7(D ic model, form 
factors, wa rescattering), 2:53260 (ORO-5223-02) 
iCLEOSIDES 


See also BUDR 
Blockade of immune tolerance induction by puromycin 
aminonucleoside (Mice), 2:53091 
/INTAKE 


Cellulose digestion and nutrient assimilation in Sauromalus obesus, 
a plant-eating lizard, 2:53176 
NUTRIENTS AKE 
Nutrient-phytoplankton relationships in Narragansett Bay during 
the 1974 summer bloom, 2:52940 


HS 
See LARVAE 


Oo 


OAK RIDGE/FORESTS 
Forest Management Plan, ERDA Oak Ridge Reservation: 1976- 
1980, 2:52925 (ORNL/TM-5833) 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OBRIGHEIM REACTOR/PERSONNEL DOSIMETRY 
prs Int). at Obrigheim nuclear power station, 2:51861 
pag one ar eee byt aay 
n-service inspections on primary circ ts in 
76586-007) nuclear power station (KWO). O2 :51536 (AED-Conf- 
THERMAL POWER PLANTS/BIOLOGICAL FOULING 
Nature of primary organic films in the marine environment and 
their significance for Ocean Thermal Energy conversion 
(OTEC) heat exchange surfaces, 2:51223 2283) 
~~ of biofouling in ocean thermal energy conversion plants, 
227 (COO-4041-4) 
OCEAN THERMAL POWER PLANTS/ENERGY TRANSPORT 
Alternative energy transmission systems from OTEC plants. 


Project 8980 second — £ +A report, October- 
December 1976, 2:51231 (D 26-8) 
OCEAN THERMAL POWER PLANTS/ENVIRONMENTAL 


Solar program assessment: environmental factors. Ocean thermal 
energy conversion, 2:51232 (ERDA-77-47/8) 
OCEAN THERMAL POWER PLANTS/FLOW MODELS 
Experimental and analytical research on the external fluid 
mechanics of ocean thermal energy conversion plan 
_— April 1, 1976-September 30, 1976, 2:512 


OCEAN THERMAL POWER PLANTS/FLUID MECHANICS 
Experimental and analytical research on the external fluid 
mechanics of ocean thermal energy conversion Bicoo og 
— April 1, 1976-September 30, 1976, 2:512 


OCEAN THERMAL POWER PLANTS/HEAT EXCHANGERS 

Analytical and experimental studies of OTEC heat transfer 

MeL at Oak Ridge National Laboratory, 2:51225 (CONF- 

Concurrent studies of enhanced heat transfer and materials for 
o— thermal exchangers. Progress report, 2:51228 (COO/ 
2641-1a) 

Enhanced single-phase heat transfer for ocean thermal ener, aay 
en systems. Final report, 2:51234 (ORNL/Sub-77/ 
14216/1 

Ocean thermal energy conversion s' a” bifouling and corrosion 

—— 2:51224 atk paige yt 
N THERMAL POWE KR PLANTS/HEAT TRANSFER 

Steady-state evaporator models of Solar Sea Power Plants. Part I, 
2:51229 (COO/2895-5) 

a eae POWER PLANTS/MATHEMATICAL 

Outline for optimizing and evaluating proposed OTEC systems, 
2:51226 (CONF-770331-2) 

Steady-state evaporator models of Solar Sea Power Plants. Part I, 
2:51229 (COO/2895-5) 

OCEAN ee POWER PLANTS/NET ENERGY 

Net ener ysis of an ocean thermal energy conversion 
COTES cyste system, mm, 2: 51233 (ORAU/IEA(M)-77-1) 

OCEAN THERMAL POWER PLANTS/OPTIMIZATION 

Outline for op oon and evaluating proposed OTEC systems, 
2:51226 (CONF-770331-2) 

OCEAN THERMAL POWER PLANTS/SITE SELECTION 

Ocean thermal energy conversion: resource, eco a gt 
environmental studies. Interim quarterly report 1, 2:51235 
(PB-264242) 

OCEAN THERMAL POWER PLANTS/SOCIAL IMPACT 

Solar program assessment: environmental factors. Ocean thermal 
energy conversion, 2:51232 (ERDA-77-47/8) 

OCEAN THERMAL POWER PLANTS/SYSTEMS ANALYSIS 

Net sf analysis of an ocean thermal energy conversion 
(OTEC) system, 2:51233 (ORAU/IEA(M)77-1) 

OCEAN THERMAL POWER PLANTS/THERMAL ENERGY 

STORAGE EQUIPMENT 

Alternative energy transmission systems — nh ae a 


December 1976, 23 1331 (DSE8268) — 


See SEAS 
OCONEE-3 REACTOR/BUILDINGS 
Selected safety-related occurrences reported in November and 
December 1976, 2:51533 
ODOR/CONTROL 
Energy conservation in solving odor problems, 2:52902 





nization of Economic ration and Development.) 
oO CONSERVATION 
Energy label: a means of energy conservation, 2:52013 
OECD 'Y DEMAND 
— energy pa vet a reassessment of long-term energy 


eon ag 2:52029 
ye f lear fuels in OECD 2:51032 
° tt nuclear fuels in countries, 
OECD/PETR LEUM 


World energy outlook: a reassessment of long-term energy 
ry and related policies, 2:52029 
STEMS 


OFF-GAS 
N66 SJAE off-gas treatment system, 2:51521 lacey 
OFFICE BUILDINGS/ENERGY CONSERVATI 
— York State energy conservation overview = summary of 
‘gy conservation studies of State Office Building Campus in 
Albany New York, 2:52179 
FF-PEAK ENERGY STORAGE/COMPRESSED AIR ENERGY 


Underground meee hydro storage and compressed air energy 
of ~eet markets and development 
tential, 2 2: S19 (ANL-K-77-3485-1) 
= yeny ENERGY STORAGE/DEMONSTRATION 


Enginces ing study of a 20 MW lead-acid battery ener, Bas Ocbber 
mstration plant. Final rt for the period en 
1976, 2:51949 (CONS/1205-1 
OFF-PEAK ENERGY STORAGE/EVALUATION 
Evaluation of turbine systems for compressed air energy storage 
lants. Final report for FY 1976, 2:51929 (ANL/ES-59) 
— ENERGY STORAGE/HYDROGEN FUEL 
arget capital costs for the implementation of fuel cells and 
tric storage devices within the national energy system 
= oil and a gas fuel i, en ay = =— 
using hydrogen produced from o! power, and hydrogen 
fuel cells from coal gasification), 2:52110 
OFF-PEAK ENERGY RAGE/HYDROGEN PRODUCTION 
Utilization of << power to luce industrial hydrogen. 
Final report, 2:52071 (EPRI- S01) 
OFF-PEAK ENERGY STORAGE/LEAD-ACID BATTERIES 
Engineering study of a 20 MW lead-acid battery energy storage 
tration plant. Final rt for the period ending October 
1976, 2:51949 (CONS/1205-1 
a ENERGY STORAGE/LITHIUM-SULFUR 


TTERIES 
Effects of metal additives on the performance characteristics of 
lithium-aluminum alloy electrodes, 2:51954 (CONF-770531-4) 
Electrochemistry of lithium/metal sulfide and calcium/metal 
an 5" using molten salt electrolytes, 2:51952 (CONF- 
Method of preparing an electrochemical cell in uncharged state 
Sait, 231950 of Li sulfide, transition metal, and electrolytic 
t), 
Method of eepesing a negative electrode includin; 
for use within 
KCI- LiCl/Fes), 2:51961 
Uncharged positive electrode composition (Patent), 2:51962 
eg INMETAL 


lithium alloy 
electrochemical cell (Patent; Li-Al/ 


NNERGY STORAGE/METAL-NO 


TTERIES 
Calcium/iron sulfide secondary cells, 2:51955 (CONF-770531-5) 
Electrochemistry of lithium/metal sulfide and calcium/metal 
— 5" using molten salt electrolytes, 2:51952 (CONF- 
Porous carbonaceous electrode structure and method for 
electrochemical cell (Patent), 2:51963 
OFF-PEAK ENERGY STORAGE/PUMPED STORAGE 
Underground pumped hydro storage and compressed air energy 
storage: an analysis of markets and Soedapuaet 
tial, 2:51930 (ANL-K-77-3485-1) 
10) IORE OPERATIONS/ECONOMIC IMPACT 
—— Outer Continental Shelf development on Lafourche 
2:52052 (PB-264 992) 
OFFSHORE OPERATIONS/ENVIRONMENTAL EFFECTS 
roleum in the marine environment, 2:52981 (CONF-7305131-) 
OFFSHORE OPERATIONS/ENVIRONMENTAL IMPACTS 
Im of Outer Continental Shelf development on Lafourche 
2:52052 (PB-264 992) 
OFFSHORE PLATFORMS/BUILDING MATERIALS 
Use of prestressed concrete in offshore floating structures, 2:52796 
OFFSHORE PLA TFORMS/EMPLACEMENT 
Equipment and method to locate a drilling and production 
oy on the basement of an offshore-drilling barge (Patent), 
Which location. neat for i the accurate of 
offshore platforms seas, 2:52717 —_ 
OFFSHORE PLATFORM / POSITIONING 
Development — of drilling equipment to coal 
exploration, 2: 
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OFFSHORE SITES/LEGAL ASPECTS 
Artificial islands for cluster-siting of offshore “7 facilities: an 
BNL 50st of the legal and regulatory framework, 2:52033 
Some legal-institutional ao of offshore wind energy 
conversion systems, 2 
OFFSHORE S / REGULATIONS 
Artificial islands for cluster-siting of offshore energy facilities: an 
———- the legal and regulatory framework, 2:52033 


(B 
OHIO/AIR POLLUTION ABATEMENT 
Government-industry apd in air pollution control, 2:51993 
OHIO/AIR POLLUTION CONTROL 
Government-industry problems in air pollution control, 2:51993 
oan approach to air pollution control, 2:52919 


Coqeamas oil ‘shoe strings’ in pools with inclined contacts, 


OIL FURNACES/PERFORMANCE TESTING 
Residential oil furnace s —_—- optimization. Phase II. Final report 
a 2: HH Bios 202) 
CATION 
ee * aieaiien at of ote hy hydrocarbon materials in a 
subterranean formation (Patent), 2: 
OIL SANDS/SEPARATION PROCESSES 
Method of separating bitumin from bituminous sands and 


Pp ing Organic acids (Patent), 2:50973 
OIL SA SOLVENT EXTRACTION 
Method of recovering of oil and bitumen from oil-sands and oil 
shale (Patent), 2:50975 
OIL SHALE ponent nape tray na SUR 


from sj 2: 233180 a. eas 
be 1 SHALE DEF DEPOSITS/ EOCHEMICAL 


eek oss3 3192 2 (TID. 27689) 
ons SH LE DEPOSITS SICAL SUR 


remote aie con space, 2:53192 CID 27689) 
IL SHALE INDUSTRY 


See also MINERAL INDUSTRY 
OIL SHALE INDUSTRY/LAND RECLAMATION 
Rehabilitation potential and practices of Colorado oil shale lands, 
2:50982 (COO-4018-2) 
OIL SHALE MINING 
See also SURFACE MINING 
yo ney MINING 
OIL SHALE MINING/DUSTS 
es dust survey of an underground oil shale mine and 
pyteo 4b facilit x. =“ Sees i 264225) 
OIL ‘SHALE MINI 
Technical and economic oe aaa amen underground mining 
systems for deep, thick oil shale deposits. Final report, 2:50964 
(PB-262525) 
OIL SHALE MINING/SUPPORTS 
Case study of long-term stability in the Colony Oil Shale Mine, 
Piceance Creek Basin, Colorado, 2:50965 
OIL SHALE MINING/TECHNOLOGY ASSESSMENT 
Technical and economic study of candidate underground mining 
systems for deep, thick oil shale deposits. Final report, 2:50964 
= Gonna 
SHALE PROCESSING PLANTS/COST 
pa evaluation using 30-gallon shale and yo 100,000 
barrels per calendar day of shale oil, 2:50971 22108) 
Oil shale, 1975. An economic evaluation using 30-gallon shale and 
roducing 50,000 barrels per calendar day of shale oil, 2:50972 


P-2211 
OIL SHALE PROCESSING PLANTS/ENVIRONMENTAL 
EFFECTS 


Effects of energy development on air = in the oo 
— ~ GAD LAUR effects of 
leve t), 2: A-UR-77-645) 
OIL SHALES 


See also BLACK SHALES 
OIL SHALES/CHEMICAL COMPOSITION 
— iarities of the show of rhenium and other metals in 
ible shales of Middle Asia, 2:50979 
OIL ‘SHALES/COMPRESSION 
Characterization of oil shale under uniaxial compression, 2:50968 
OIL SHALES/EQUATIONS OF STATE 
H of Colorado oil shale, 2:50978 (LA-UR-77-1277) 
OIL SHALES/FRACTURING 
Characterization of oil shale under uniaxial compression, 2:50968 
OIL SHALES/HYDROTORTING PROCESS 
Hydroret of oil shale with nuclear process heat, 2:50967 
OIL SHALES/IN-SITU RETORTING 
Hydroretorting of oil shale with nuclear process heat, 2:50967 
Method of recov oil and water from in situ shale retort flue 


Method for generating heat (Patent; from retorted oil shale 
particles), 2:50974 
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Optical activity of shale oil for parameter study in retorting, 
2:50977 (CONF-7705 10-4) 
OIL SHALES/SOLVENT EXTRACTION 
Method of a of oil and bitumen from oil-sands and oil 
shale (Patent), 2: 
OIL SPILLS 


Regulations for U.S. tank vessels carrying oil in foreign trade and 
oreign tank vessels that enter the navigable waters of the 
United States. Final environmental impact statement, 2:52051 
(AD-A-036769) 
OIL SPILLS/BIBLIOGRAPHIES 
The biological effects of oil spills (a bibliogra 
Report for 1964-Mar 77, 2:53148 (NTISYP: 
OIL SPILLS/BIOLOGICAL E EFFECTS 
ee responses of phytoplankton on chronic oil pollution, 
Reduction in carbon flux in Mya arenaria caused by a spill of No. 
6 fuel oil, 2:50907 
The biological effects of oil oes (a hoe with abstracts). 
Report for 1964-Mar _ 2:53148 (NTIS/PS-77/0200) 
OIL SPILLS/CLEANIN 
= sation of petroleum spills on water (Patent), 


hy with abstracts). 
-77/0200) 


Oil spill clean 4935) using a cotton sorbent. Final report, 2:50905 
(AD-A-034! 
—. oil a bilge and fuel tank opening pads (Patent), 


Rig i perforated pa > oil boom for high currents. Final report, 
OIL SPILLS/ENVIRONMENTAL EFFECTS 
Petroleum in the marine environment, 2:52981 (CONF-7305131-) 
The biological effects of oil spills (a be y with abstracts). 
Report for 1964-Mar 77, 2:53148 (NTIS/PS-77/0200) 
Use of recovery as a criterion for toxicity, 2:53164 
OIL SPILLS/ENVIRONMENTAL TRANSPORT 
Numerical oil trajectory forecast model used to assess the hazard 
to Long Island beaches from oil entering the New York Bight 
x from February 11-24, 1977, 2:52979 (BNL-50649) 
OIL SPILLS/MONITORING 
Development of buoy mounted hydrocarbon vapor sensors for use 
in local area — surveillance systems. Final report Jun 75- 
Aug 76, 2:52978 (AD-A-037237) 
OIL SPILLS/TRAJECTORIES 
Numerical oil trajectory forecast model used to assess the hazard 
to Long Island beaches from oil entering the New York Bight 
= — February 11-24, 1977, 2:52979 (BNL-50649) 


OIL 
See also PETROLEUM 
OIL WELLS/ACIDIZATION 
Acidization. VI. Equilibrium setonttige and stoichiometry of 
reactions in mud a 2:50879 
OIL WELLS/ 
Tool for washing ng perforations in in cased well bore (Patent), 2:50885 
OIL WELLS/FL 
Enhanced-oil-recovery ieee waters, 2:50877 
Tertiary oil winning methods. In situ combustion with oxygen 
combined with water injection (ISCOW)) - a new process for 
tertiary oil recovery, 2:50881 
OIL WELLS/IN-SITU COMBUSTION 
Tertiary oil winning methods. In situ combustion with oxygen 
combined with water injection (ISCOWJ) - a new process for 
tertiary oil recovery, 2:50881 
OIL WELLS/MAINTENAN 
Planning and evaluation of the work during ex oe 
maintenance of oil wells (Book in Russian), 7:50! 
OIL WELLS/NEUTRON-GAMMA LOGGING 
Behind well casing water flow detection system (Patent), 2:50886 
OIL brcerecinde te UCTIVITY 
Enhancement of petroleum extraction (Book in Russian), 2:50875 
OIL WELLS/SEALS 
Seal assembly for fluid injection pump-down tools (Patent; for 
offshore platforms), 2:50884 
OIL WELLS/TESTING 
Method and apparatus for testing and treating well formations 
(Patent), 2 2:40891 
OIL WELLS/WATERFLOODING 
Enhanced-oil-recovery injection waters, 2:50877 
OIL-FILLED CABLES/GAMMA RADIOGRAPHY 
Radiography potential for oil-filled pipe-type cable inspections, 
ont :51474 (BNWL-SA-5665) 


See also FUEL OILS 
SHALE OIL 
WASTE OILS 
OILS/BIOLOGICAL EFFECTS 
Patterns of oil-sediment rejection in corals, 2:53161 
OKLAHOMA/POWER SYSTEMS 


Large windpower systems integrated with existing electric 
utilities, 2:51391 


OKLAHOMA/WIND POWER PLANTS 
Large windpower systems integrated with existing electric 
Utllities, 2:51391 
OLDBURY-A REACTOR/PRESSURE 
Operator's view of the first seven 
pressure vessels at Oldb 
OLDBURY-B REACTOR/P’ 
Operator's view of the first seven years service of the concrete 
eail = vessels at Oldbury-on-Severn power station, 2:51578 


See ALKENES 
ONCOGENIC VIRUSES/INFECTIVITY 
Evidence that B-lymphocytes carry the nuclear pocket 
abnormality associated with bovine leukemia virus infection: 
brief communication, 2:53071 
oO rami 25006 
to ARID /ORANION DEPOSITS er tent), 


pa exploration for uranium in the Grenville Province of 
Ontario, 2:51001 
ONTARIO/WIND POWER 
Preliminary assessment of the potential for medium and lar; 
capacity wind generators used as fuel savers for ac diesel based 
wer systems in a gE 2:51382 
ONTARIO/WIND POWER P' 
Preliminary assessment of the potential for medium and lar, 
capacity wind generators used as fuel savers for ac diesel based 
ak systems in Ontario, 2:51382 


service of the concrete 
wer station, 2:51578 


a et Petroleum Exporting Countries.) 
OPEC/CHARG: 
Pricing ices f for a two-part exhaustible resource cartel: the case 
yi S30) (world oil project). Working paper, 2:52059 (PB- 
OPEC/TRADE 
Weakening the OPEC cartel: an analysis and evaluation of the 


licy options. Staff rt, 2:52057 + (PB-262877) 
OPEN.-CY CLE MHD GENERA TORS/FLOW MODELS 


Investigation rege cptimum characteristics of MHD generator for 
combined open cycle MHD er stations, 2:52105 
OPTICAL SY: ALIGNMENT 
Microprocessor controller for stepping motors, 2:53546 (LA-UR- 


76-2669) 
OPTIMIZATION/ALGORITHMS 
Minkit: an optimization system, 2:53571 (CONF-770526-1) 
ORBITAL SOLAR POWER PLANTS/COST 
Space-based solar power conversion and delivery systems study. 
a 2: engineering analysis of orbital systems. Interim 
rt, 2:51207 (N-77-15495) 
ORBr’ AL SOLAR POWER PLANTS/ECONOMICS 
Satellite power system: engineering and economic analysis 
summary, 2:51220 (N-77-15486) 
Space-based solar power conversion and delivery systems stud 
Volume 1: executive summary. Interim report, 2:51206 (N-77- 
15494) 


Space-based solar power conversion and delivery systems study. 
Volume 3: economic analysis of lar 
systems. Interim be 2:51208 


ORBITAL SOLAR POWER PLANTS 
Satellite power system: engineering and economic analysis 
summary, 2:51220 (N-77-15486) 
Space-based solar power conversion and delivery systems study. 
Volume 1: executive summary. Interim report, 2:51206 (N-77- 
15494 


) 
ORBITAL SOLAR POWER PLANTS/PLANNING 
Space-based solar power conversion and delivery systems study. 
Volume 2: a0 (NT g "analysis of orbital systems. Interim 
e ea oe 2:5120 _ 77-15495) 
RE 


See loo Mit MILL TAILINGS 
ORE PROCESSING/ENVIRONMENTAL EFFECTS 
Heavy metal enrichment in mine e. III. The Klerksdorp, 
West Wits and — oe 2:51005 
OREGON/ENERGY DEVELOPMENT 
Methodology for these assessment of Northwest ener; ——_ 
— over the next fifty years, 2:51975 (BNWL-SA- 


OREGON/GEOTHERMAL SPACE HEATING 
Geothermal space heating, 2:51374 (CONF-761089-) 
RES 


See also COPPER ORES 
GOLD ORES 
THORIUM ORES 
URANIUM ORES 
ag tte tem for cl fi (Patent), 2:50829 
rocess and apparatus for cleaning very fine ore (Patent), 2: 
ORES/EXPLORATION 
S.A. mining industry ‘unique’, 2:51004 





ORES/MINING 


ba ape et 


2:51004 
ORES/RAD ACTIVITY LOGGING 
—— of nuclear methods in logging p’ holes for coal, 
tea non-metallic ores carried out by Geologicky Pruzkum 
va, 2:52828 (INIS-mf-3473) 
ORGANIC CHLORINE COMPOUNDS/BIOLOGICAL 
ACCUMULATION 
Dynamics of organochlorine ici 
effects on estuarine biota, 2:52993 
Metals, pesticides and PCBs: toxicities to shrimp singly and in 
combination (Penaeus duorarum), 2:53160 
ae cere COMPOUNDS/BIOLOGICAL 


PCB and the activities budget of the crab hemigrapsus 
oregonensis, 2:53157 
re CHLORINE COMPOUNDS/ENVIRONMENTAL 


tn of organochlorine ici 

effects on estuarine biota, 2:52993 
ORGANIC CHLORINE COMPOUNDS/TOXICITY 
Metals, and PCBs: toxicities to shrimp singly and in 
combination (Penaeus duorarum), 2:53160 
ORGANIC COMPOUNDS 
See also ALKALOIDS 
AMINES 
CARBOHYDRATES 
CHEMICAL FEEDSTOCKS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
KETONES 
LIPIDS 
NUCLEIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
— tenant ne Mae ae ptt _— 
i formance liquid c’ characterization of o 
oe waters, 2:50981 (BNWLSA-5052) 
ORGANIC COMPOUNDS/SCRUB' 

Gas scrubbers used in pollution en Volume 2. 1976-F 
1977. (citations from the NTIS data base). Report for 1976-Feb- 
77, 2:50641 (NTIS/PS-77/0190) 

Gas scrubbers used in pollution control. Volume 1. (citations from 
the Engineerin _——s Index data base). Report for 1970-73, 2:50642 
(NTIS/PS-77/0191) 

ORGANIC NITROGEN COMPOUNDS 

See also ALKALOIDS 

AMINES 
AMINO ACIDS 
BROMOURACILS 
BUDR 
MYOGLOBIN 
NITRILES 
NITROSO COMPOUNDS 
NUCLEIC ACIDS 
PHENOBARBITAL 
PHENOTHIAZINES 
PORPHYRINS 
PROTEINS 
TRYPTOPHAN 
URACILS 


UREA 
—— NITROGEN appt alent IUNDS/SPIN EXCHANGE 
lectron spin exc’ 2:52647 
ORGANIC OXYGEN EN COMPOUNDS 
See also ANISOLE 


in estuarine systems: 


in estuarine systems: 


Hi. AL 
ORGANIC OXYGEN COMPOUNDS/CHEMICAL REACTION 
KINETICS 
Investigation of mechanism of reactions involving oxygen- 
ydrogenation. Ann 


—s com: in coal h Annual report (24 
refs), 2:50608 (EPRILAF.442) 

ORGANIC OXYGEN COMPOUNDS/SOLVENT EXTRACTION 
ep pe per gt itic coal (Patent; 12 claims; 
50 to 750°F, 30 to 300 2:50613 

ss a COMPOUNDS/SPIN 


EXCHANGE 
aoe biradicals, 2:52647 
ORGANIC ‘OSPHO 
See also NUCLEIC ACIDS 


OXYGEN/CHEMICAL REACTION KINETICS 
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ORGANIC PHOSPHORUS COMPOUNDS/TOXICITY 
Relationship — structure to effectiveness of some 
organophosphorus insecticides and the crystal and molecular 
structures Oo} to) tetraaquoholniam (III) dihydrate 
and tris(eth tetrakis (isothiocyanato 


ikem it (IID) tet 
rae nitrate, 2:53156 (IS-T-760) 
ORGANIC POLYMERS 
See also PLASTICS 


RUBBERS 
ORGANIC POLYMERS/PHYSICAL RADIATION 
Radiation resistance of insulating polymer materials, 2:52574 
(JAERI-M-6751) 
ORGANOMETALLIC COMPOUNDS/STABILITY 
Effect of temperature and light on the carbon-13 nuclear magnetic 
resonance tra of alkylcorrinoids, selectively enriched with 
carbon- aut :52640 
bag oem aay sr en ATOM BEAM INJECTION 


ecron heating tral beam injection in the Oak Ridge 
353 (Ol (ORNL/TM-5943) 


On Oak Ridge National Laboratory.) 
IRAPHIES 


LIOG 
yom os of the technical literature of the Metals and 
Division, Santee 2:52472 (ORNL-42 ‘ol.3)) 
ORNL ISOCHRONOU ch ge rate te /VACUUM SY: 
lor permitting transfer of tape from one pressure toa 
EACTOR/IRW different ae es (Patent), 2:52: 


of carbon materials in Osiris reactor, 2:51819 
(AED Conf. 16.275-000) 
OSTEOSARCOMAS/RADIOINDUCTION 

Theory of the induction of bone cancer by alpha radiation (7**Ra, 

226Ra, *®Ra), 2:53128 
OTTO HAHN REACTOR/IN CORE INSTRUMENTS 

Noise analysis of coolant temperature fluctuations in a corner 
charge of the FDR-II core for determination of flow velocities, 
2:51833 (AED-Conf-76-086-000) 

OVARIES/CYTOLOGY 

Structure and formation o' Sse membranes in Aedes aegypti. (L.) 
(Diptera:Culicidae), - 5 

OVERB' IEN/REMOV. 

Design and evaluation of in improved surface coal mine overburden 
handling and coal extraction techniques. Final report Jul 75- 
May 76, 2:50735 (PB-264 764) 

OXIDASES/CHEMILUMINESCENCE 


Use of liquid scintillation counters for ¢ ilumi 
in bioc , 2:53052 
OXIDIZERS, OONMENTAL TRANSPORT 


Cost/effectiveness analysis of the Illinois Ozone Episode 
- tion (R75-4) (Environmental impact of emissions of 
and “7: > oxides on ozone levels in surface 


oat 2: wea 1 (UEQ-77/04) 


See also OXIDASES 
OXIDOREDUCTASES/METABOLISM 
Regulation of nitrate assimilation in lower plants: a critique, 
2:53060 (BNL-22489) 
XIRANS 


See EPOXIDES 
OXYGEN/ACTIVATION ANALYSIS 
——— pean oxygen reactive materials by 14 MeV neutron ‘ 
activation 52581 (CONF-77061 1-7) 
OXYGEN/AVAILABILITY 
Estuarine clean Swe it ‘Te ek Sieieed on on ee 
in New York pper cae 
Estuary), 2:52986 





vence assays 


er reactions of atmospheric interest. Final report 1 
Jan 74-31 Dec 76, : 2:52619 (AD-A-037162) 
Formation of CrO2** jn the reaction of Cr** + O2 in aqueous acid 
solutions, 2:52617 
OXYGEN/CHEMISORPTION 
in: tenon es 


ss clean ener; 
Deceher 191 IOC (16 wo tee 2: ASB (re tie 
OXYGEN DENSITY on (Ne. O 
ws of No, 


Application of an electron beam to 
= NO. Final report 1 Apr 7430 Sp 82 75, 2:52607 (AD-A- 


037197) 
ag at ncntrn mapa LEVELS ices — 
reactions © interest. 1 
eee aT De Dec 76, 2:52619 19 (AD-AO37160) aan 
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etherlands, 2: 
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OXYGEN/METABOLISM 
Function of respiratory pigments in estuarine animals, 2:53087 
Respiratory adaptations: . cn (Review), 2:53132 
OXY EN/PRODUCTIO 
A model for oxygen and Rises production in a mass algal 
culture. Technical report, 2:51198 (PB-264100) 
Chemical and process design studies of thermochemical cycles for 
oem production, 2:51118 (UCRL-79368) 
Method for thermochemical decomposition of water (Patent; KI 
cycle), 2:51120 
Recent developments in the engineering and chemistry of the 
ZnSe thermochemical hydrogen cycle (42% efficiency, cost 
$131 GJ), 2:51117 (UCRL-79098(Rev.1)) 
Thermochemical process for the production of hydrogen using 
chromium and barium compounds (Patent), 2:51121 
OXYGEN/SOLUBILITY 
Rates of oxygen transfer from air bubbles to aqueous NaCl 
solutions at various temperatures, 2:53000 
OXYGEN/SPECTROSCOPY 
Application of an electron beam to high density flows of Nz, O2 
ane) Final report 1 Apr 74-30 Sep 75, 2:52607 (AD-A- 
OXYGEN/TOXICITY 
— = a toxicity and nitric acid-induced lung damage on 


tion from the rat a 2:53171 
OXYGE 167 ENERGY LEV 


States at high excitation in nin #0, observed in the reaction 
12C(?°Ne, *O)!*O, 2:53279 (LBL-5075) 
OXYGEN 16 REACTIONS/ELASTIC SCATTERING 
Evidence for shallow strongly absorbing heavy-ion optical 
tentials, 2:53288 (LBL-5075) 
OXYGEN 16 REACTIONS/INELASTIC SCATTERING 
Excitation of t resonances in '*? Au and 7°*Pb by inelastic 
megs g of heavy ions, 2:53312 (LBL-5075) 
OXYGEN 16 REACTIONS/QUASI-ELASTIC SCATTERING 
Quasi-elastic collisions of 315-MeV **O on heavy elements, 
2:53314 (LBL-5075) 
OXYGEN 16 REACTIONS/SHOCK WAVES 
Search for shock waves at threshold energy, 2:53322 (LBL-5075) 
OXYGEN 16 REACTIONS/STRIPPING 
New aspects of high energy, heavy-ion inducd transfer reactions 
on heavy targets, 2:53321 (LBL-5075) 
OXYGEN 16 REACTIONS/WOODS-SAXON POTENTIAL 
Single-folding model for heavy-ion potentials, 2:53310 
OXYGEN 16 TARGET/BERYLLIUM 9 
(*Be,*Be) reaction at 50 MeV, 2:53285 (LBL-5075) 
OXYGEN 16 TARGET/HEAVY ION REACTIONS 
(*Be,®Be) reaction at 50 MeV, 2:53285 (LBL-5075) 
OXYGEN 16 TARGET/NEON 20 REACTIONS 
Contribution of alpha cluster exchange to elastic and inelastic '*O- 
?°Ne scattering, 2:53283 (LBL-5075) 
OXYGEN 18 REACTIONS/CHARGE-EXCHANGE REACTIONS 
“Double charge exchange” reactions **Mg('*O, '*Ne)®Ne and 
*4Ma("'B,?' Li) Si, 2:53289 (LBL-5075) 
OXYGEN 18 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Possible mechanisms for **Fm and **Md production in the 
compound system ** 104, 2:53323 (LBL-5075) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/AUGER EFFECT 
Prompt and delayed Auger electron transitions in gas and foil 
excited oxygen beams, 2:53242 
OYSTERS/BIOLOGICAL RADIATION EFFECTS 
Review of the histopathological effects of ionizing radiation on 
the Pacific oyster, Crassostrea gigas, 2:53125 
OZONE/BIOLOGICAL EFFECTS 
Effects of ozone on the respiratory epithelium and alveolar 
macrophages of mice. I. Interferon production, 2:53169 
Ozone exposure mata prostaglandin biosynthesis in perfused 
rat lungs, 2:53170 
Susceptibility of woody plants to sulfur dioxide and 
photochemical oxidants. Final report, 2:53150 (PB-260881) 
OZONE/ENVIRONMENTAL TRANSPORT 
Cost/effectiveness analysis of the Illinois Ozone Episode 
Regulation (R75-4) (Environmental impact of emissions of 
hydrocarbons and nitrogen oxides on ozone levels in surface 
air), 2:52871 (ITEQ-77/04) 
Tome of ozone associated with an air mass, 2:52868 (BNL- 
22569) 
OZONE/MONITORING 
Empirical techniques for analyzing air quality and meteorological 
data. Part III. Short-term changes in ground-level ozone 
concentrations: an empirical analysis. Final report May 74-Oct 
75, 2:52880 (PB-261448) 
OZONE/REGIONAL ANALYSIS 
= of ozone associated with an air mass, 2:52868 (BNL- 
22569) 
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PACIFIC OCEAN 
See also SAN FRANCISCO BAY 
PACIFIC OCEAN/AQUATIC 
Workshop on the ERDA Marine Sciences Researc 
the west coast of the U.S., 2:52935 (CONF-760379- 
PACIFIC OCEAN/COASTAL WATERS 
Workshop on the ERDA Marine Sciences R: rogram for 
the west coast of the U.S., 2:52935 CCONE 1005795 
PACIFIC OCEAN/SEDIMENTS 
Geochemical variation in ferroman nodules and associated 
sediments from the Pacific Ocean, 2:53210 
PACKED BED/FLOW RATE 
Pressure-drop-fluid-flow correlation for fixed beds of small, 
irregularly sha et 2:51125 (BNL-50589) 
PACKED BED TRANSFER 
Heat transfer in —— a beds, 2:52692 
PACKED BED/PRESS 
Pressure-drop-fluid-flow cae for fixed beds of small, 
irregularly sha Aare) 2:51125 (BNL-50589) 
PACKED BED O-PHASE FLOW 
Pressure drop and liquid holdup for two phase concurrent flow in 
cked beds, 2:52693 
PAL IUM ALLOYS/HYPERFINE STRUCTURE 
Moessbauer and — 4 pA of Heusler alloys, 2:52499 
PALLADIUM HYD PARAMETERS 
Moessbauer study RID lattice dynamics of high T/sub c/ 
superconductors, 2:52539 
PALLADIUM HYDRIDES/PHASE DIAGRAMS 
Moessbauer effect (ME) of impurities in hydrogen-loaded 
ladium, 2:52487 
PAPER/CHEMICAL COMPOSITION 
Concentration and source of trace elements in the combustible 
fraction of urban refuse, 2:51143 
PAPER/MATERIALS RECOVERY 
CRRC —_ to urban solid waste processing, 2:52777 
eae p> t, 2:52261 
USTRY/AIR POLLUTION 
"Background ¢ document: acid sulfite pulping. Final report, 2:52889 


(P 301) 
PAPER INDUSTRY/ENERGY CONSERVATION 
Environmental considerations of selected 7 
manufacturing process options. Volume i 
industry report. Final rt, 2:52215 (PB 2642 1) 
PAPER INDUSTRY/EN —— pany a 
= — industrial — by — ay! My D 
an tential for sa rt, = 
PAPER NDUSTRY ENVIRONMENTAL ‘EFFECTS 
Environmental considerations of selected energy i 
manufacturing process options. Volume V. _ 
industry report. Final report, 2:52215 (PB-264271) 
— INDU: bree STRIAL aren die 
nergy and protein production from tes. Progress 
report, December 15, 1976-March emt 1977, 2:52252 (COO-2983- 


3 
PARACHUTES 
Evaluation of the MC 3125 porachnte shroud cutter, 2:52834 
(MHSMP-77-10) 
PARAFFINS 
See ALKANES 
PARAMETRIC INSTABILITIES 
Effect of linear transformation on absolute parametric instability in 
an inhomogeneous plasma, 2:53436 
Parametric wave mse me in random media, 2:53437 
Parametric excitation of purel ae instabilities in 


— ee le 2:5. 


Charged-particle beam optical aj ponetes for irradiating a specimen 
in a two-dimensional — tent), 2:52805 
PARTICLE INTERACTION 
See also INCLUSIVE INT. ERACTIONS 
PARTICLE INTERACTIONS/ASYMMETRY 
Asymmetry analysis of target diagrams and mechanism for lar; 
transverse momenta (10° GeV, parton model, quarks), 2:53259 
(BNL-22797) 
PARTICLE INTERACTIONS/TRANSVERSE MOMENTUM 
Asymmetry analysis of target diagrams and mechanism for 4 
transverse momenta (10° GeV, parton model, quarks), 2:53259 
(BNL-22797) 
PARTICLE PRODUCTION/ASYMMETRY 
Asymmetry analysis of target diagrams and mechanism for lar, 
transverse momenta (10° GeV, parton model, quarks), 2:53259 
(BNL-22797) 
PARTICLE ee pee eA ee 
Asymmetry analysis of target d jagrams and mechanism 
transverse momenta (10 GeV parto parton model, ny %: 53 
(BNL-22797) 
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PARTICLE SIZE CLASSIFIERS/DATA ANALYSIS 


PARTICLE SIZE CLASSIFIERS/DATA ANALYSIS 
Pulse-height light-scatter distributions using flow-systems 
instrumentation, 2:52826 
PARTICLES/DISTRIBUTION 
Distribution and transport of suspended particulate material of the 
Amazon River in the ocean, 2:52955 
PARTICLES/MONITORING 
National assessment of the urban particulate problem. Volume I. 
7e3ees)” of national assessment. Final report, 2:52883 (PB- 
PARTICLES/REMOVAL 
High Temperature Turbine Technology Program. a 1. 
gram and system definition. Final ee ae re 
tember !-November 30, 1976, 2:51412 (FE-2291 
PA /LEGAL ASPECTS 
ERDA patent policy, 2:52122 (CONF-7605139-) 
PBF REACTOR/IN PILE LOOPS 
Design data for the 1/4-in. thick alloy 718 in-pile tube, 2:51818 
EE-NUREG-1087) 
PBF REACTOR/REACTOR CORES 
Development and use of a three-dimensional neutron diffusion 
oo model of the proposed PBF reload core, 2:51815 (TID- 
1 


2 
PBF REACTOR/REACTOR KINETICS 
Development and use of a three-dimensional neutron diffusion 
theory model of the proposed PBF reload core, 2:51815 (TID- 
7 


See POLAR-CAP ABSORPTION 
PDP COMPUTERS/PROGRAMMING 
RSX-11M versus RSX-11D: compatibility and conflict 
(Incompatibilities in conversion of one software system to 
another M2: 53574 (LA-6789-MS) 
PEACH BOTTOM-1 REACTOR/PRIMARY COOLANT 
CIRCUITS 


Removal of primary circuit components from the Peach Bottom 
HTGR, 2:51568 (GA-A-143 369). 
PEACH BOTTOM-1 REACT OR/REACTOR DISMANTLING 
Removal of primary circuit components from the Peach Bottom 
HTGR, 2:51568 (GA-A-14369 
PEACH BOTTOM-2 REACTOR/THERMAL EFFLUENTS 
Analysis of the thermal monitoring data collected at the Peach 
Bottom Atomic Power Station, 2:51799 (CONF-770516-6) 
PEACH BOTTOM-3 REACTOR/THERMAL EFFLUENTS 
Analysis of the thermal monitoring data collected at the Peach 
Bottom Atomic Power Station, 2:51799 (CONF-7705 16-6) 
PEAT/GASIFICATION 
Experimental program for the development of peat gasification. 
Hy poy the ke No. 1, 2:50595 (FE-2469-8) 
PEBB 


See also AVR REACTOR 
PEBBLE BED REACTORS/NEUTRON REFLECTORS 
Graphite reflector in HTR with pebble bed and OTTO-fueling, 
2:51561 (AED-Conf-76-556-001) 
PEBBLE BED REACTORS/XENON OSCILLATIONS 
Quick computational procedure for the assessment of xenon 
stability in HTR design studies, 2:51574 (Juel-1351) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA/ENERGY PARKS 
Public participation in ene rey. -related decision making: workshop 
proceedings, 2: = (MTR-7367) 
2,4-PENTANE: ION 
See ACETYLACETONE 
PERSONNEL 
See also MILITARY PERSONNEL 
PERSONNEL/EDUCATION 
Short radiological emergency response training program 
(Radiological emergency response training program outline), 
2:53118 (BNL-22302) 
— of driver aid devices for improved fuel economy. Interim 
rt Jul-Oct 75, 2:52300 (PB-2 264162 2) 
PERS\ INNEL/HEALTH HAZARDS 
Procedure for hazards analysis of plutonium gloveboxes used in 
analytical ——2 rations, 2:53127 (HEDL-TME-76-98) 
PERSONNEL IMETRY 
See also NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY/DATA ACQUISITION SYSTEMS 
Aims and state of automatization of personnel dosimetry in RWE 
nuclear power plants, 2:51859 (FS-75-12-T) 
PESTICIDES 
See also HERBICIDES 
INSECTICIDES 
PESTICIDES/BIOLOGICAL ACCUMULATION 
Dynamics of organochlorine pesticides in estuarine systems: 
effects on estuarine biota, 2:52993 
Metals, pesticides and PCBs: toxicities to shrimp singly and in 
combination (Penaeus duorarum), 2:53160 
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PESTICIDES/ENVIRONMENTAL EFFECTS 
Dynamics of organochlorine pesticides in estuarine systems: 
effects on estuarine biota, 2:52993 
PESTICIDES/TOXICITY , 
Metals, pesticides and PCBs: toxicities to shrimp singly and in 
combination (Penaeus duorarum), 2:53160 
PETROCHEMICALS 
See also CHEMICAL FEEDSTOCKS 
PETROCHEMICALS/PRODUCTION 
Coal and petroleum as important raw materials for chemical 
industry, 2:50556 
PETROLE 
See also OIL WELLS 
SHALE OIL 
WELL STIMULATION 
PETROLEUM/ADSORPTION 
Reusable oil absorbent bilge and fuel tank opening pads (Patent), 
2:50911 
PETROLEUM/ALLOCATIONS 
Alaskan crude oil. Part III. Oversight hearings before the 
Committee on Interior and Insular Affairs, House of 
Representatives, Ninety-Fourth Congress, Second Session, on 
distribution and marketing of the Alaskan crude oil. Hi 
held in Washington, D.C., Au; ae > and 6, 1976; Billings, 
ben ger hy ~~ 8, 1976, 2: 
PETROLE IOLOGICAL EFFECTS 
Microbiological cycling of oil in estuarine marshlands (Spartina, 
Candida), 2:52992 
Petroleum in the marine environment, 2:52981 (CONF-7305131-) 
Sublethal effects of petroleum fractions on the behavior of the 
lobster, Homarus americanus, and the mud snail, Nassarius 
obsoletus, 2:53158 
PETROLEUM/CHARGES 
—_ oil price policy. Printed at the request of Henry M. 
ackson, Chairman, Committee on Energy and Natural 
Resources, United States Senate, 95th Congress, Ist Session, 
2:52! 
Determination of equitable poke levels for North Slope Alaskan 
crude oil, 2:52054 (PB-262482) 
Pricing licies for a two- exhaustible resource cartel: the case 
of 330. (world oil project). Working paper, 2:52059 (PB- 
264 
Project Independence Evaluation System (PIES) documentation. 
Volume IX. Allocation of ne mp activity to oil and natural 
in the FEA oil and gas ny be model, 2:50864 (PB-265772) 
= OLEUM/DATA COMPILA 
a in focus. Basic data (Detailed mandated data through 
), 2:51970 
PETROLEUM/DEMAND FACTORS 
World energy outlook: a reassessment of long-term energy 
developments and related policies, 2:52029 
PETROLEUM/ECONOMIC CITY 
Policy-impact model for the wf of depletable resources with 
applications to crude oil, 2:5 
PETROLEUM/ENERGY SUPPLIES 
California energy trends and choices: 1977 biennial report of the 
as Energy Commission. Volume IV. Fossil- dedi os supply issues, 
PETROLEUM/ENVIRONMENT. 
Assimilation of sewage by on 2:5299 
Nitrogen fixation in arctic marine aac effect of oil and 
entten fractions, 2:5 


yi 53009 
Petroleum in the marine — 2:52981 (CONF-7305131-) 
PETROLEUM/EXPLORATI 
Policy-impact model for one supply of depletable resources with 
lications to crude oil, 2:5 
PETROLEUM/GASIFICATION 
Apparatus for and process of converting carbonaceous materials 
——- sulphur to an essentially sulphur-free combustible gas 
(Patent), 50606 


PETROLEUM/GOVERNMENT POLICIES 
Weakening the OPEC cartel: an analysis and evaluation of the 
rerhorediomanme™= oe wmeaHD 
Market share ory (1976) (Study in three cities in 
California, and bee 2:52056 (PB-262842) 
PETROLEUM/PRODUCTIO) 
Fuels and —_ data: United States by states and census 
divisions, 1973. Information circular, 2:52048 (PB-262362) 
Policy-impact model for the a of depletable resources with 
applications to crude oil, 2 
~— — of petroleum and natural gas in Lower Saxony, 


PETROLEUM/RECOVERY 
Process for recovering crude oil from an underground reservoir 
(Patent), 2:50889 
PETROLEUM/RESERVES 
Depletion of UK oil resources, 2:52066 
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Fuels and 7 data: United States by states and census 
divisions, 1973. Information circular, 2:52048 (PB-262362) 

Optimal drawdown strategy for strategic petroleum reserves, 
2:52060 (PB-265838) 

Reserves of crude oil, natural gas liquids, and natural gas in the 
United States and Canada as of December 31, 1976. Volume 31, 
2:50862 (NP-22252) 

ee 
tin erica petroleum directory, 2:52061 
PETROLEUM/STORAGE 

Marine and river petroleum a storage and distribution 
center (Book in Russian), $509 

Optimal drawdown strategy for - petroleum reserves, 
2:52060 (PB-265838) 

——_ and storage of petroleum and gas (Book in Russian), 


2: 
PETROLEUM/TRANSPORT 
Marine and river petroleum eo storage and distribution 
center (Book in Russian), 2:50920 
Pipe mains (Book in Russian), 2:50916 
— and storage of petroleum and gas (Book in Russian), 


2: 
PETROLEUM/UNDERGROUND STORAGE 
Strategic petroleum reserve: Bryan Mound salt dome. Final 
environmental impact statement, 2:52055 (PB-262839) 
PETROLEUM/US: 
Coal and petroleum as important raw materials for chemical 
industry, 2:50556 
PETROLEUM/WASTE DISPOSAL 
Ultimate dis; of oil and hazardous materials. Final feasibility 
—) 


DEPOS: 
See also OIL FIELDS 
Our petroleum future: ocean research, 2:50869 
PETROLEUM DEPOSITS/CONSUMPTION RATES 
letion of UK oil resources, 2:52066 
PETROLEUM DEPOSITS/EXPLORATION 
Geologic appraisal of the petroleum potential of offshore southern 
: ee the borderland compared to onshore coastal basins, 
Geology of the Scotian Shelf and adjacent areas, 2:50866 
Project Independence Evaluation System (PIES) documentation. 
Volume IX. Allocation of exploratory activity to oil and natural 
gas in the FEA oil and gas supply model, 2:50864 (PB-265772) 
—— direction of exploratory work in volgograd region, 


2:50! 
PETROLEUM DEPOSITS/GEOPHYSICAL SURVEYS 
= ic appraisal of the petroleum potential of offshore southern 
— the borderland compared to onshore coastal basins, 


PETROLEUM DEPOSITS/IN-SITU COMBUSTION 
Method of recovering oz from subsurface petroleum 
reservoirs (Patent), 2:508 
PETROLEUM DEPOSITS/PLUGGING 
nm ing of ne zones in a subterranean formation 
tent), 2:508 
PETROLEUM DEPOSITS/SEISMIC SURVEYS 
Contribution of seismic reflection to gee exploration of the 
Angalian Congo. Terrestrial part, 2:50 
PETROLEUM DEPOSITS/SPATIAL DISTRIBUTION 
— ic appraisal of the petroleum potential of offshore southern 
— the borderland compared to onshore coastal basins, 


PETROLEUM INDUSTRY 
See also MINERAL INDUSTRY 
PETROLEUM INDUSTRY/COST BENEFIT ANALYSIS 
North Carolina petrocomplex study. Final report Jul 74-Sep 76 
i _ evelopment in Coastal Plains), 2:52053 (PB- 
2624: 
PETROLEUM INDUSTRY/DATA PROCESSING 
Methods and installation for computer data eneee in 
measurement ——s of the petroleum industry (Book in 


Russian), 2: 
PETROLEUM INDUSTRY/ECONOMETRICS 
Alaska railroad’s future freight market. Volume II. Final report | 
Jul 74-30 Apr 76, 2:51978 (PB-263366) 
PETROLEUM INDUSTRY/ECONOMIC ELASTICITY 
Policy-impact model for the supply of depletable resources with 
applications to crude oil, 2:5 
PETROLEUM INDUSTRY/ECONOMICS 
Determination of equitable ane levels for North Slope Alaskan 
crude oil, 1, — (PB-26248 or anita », 2:53065 
ay of oil com ituation in Arabia), 
PETROLEUM INDUSTRY, Y/ENTITLEMENTS PROGRAM 
Alaska oil price policy. Printed at the request of Henry M. 
Jackson, Chairman, Committee on Energy and Natural 
Resources, United States Senate, 95th Congress, Ist Session, 
2:52062 


PETROLEUM REFINERIES/WASTE PROCESSING 


By inne INDUSTRY/FOREIGN POLICY 
tence of oil companies (Situation in Saudi Arabia), 2:52065 
PET OLEUM INDU: TRY/ FFSHORE OPERATIONS 
Impacts of Outer Continental Shelf development on Lafourche 
arish, 2:52052 (PB-264 992 
PETROLEUM INDUSTRY. ULATIONS 

Effects of federal price and allocation whe pe ee 
petroleum industry. Staff report, 2:5 8 (PB 262904) 

Long-term alternatives between production rate and supply of oil 
and natural gas: some implications from a simulation study, 
2:50912 (LA-UR-77-526) 

PETROLEUM INDUSTRY/SOCIO-ECONOMIC FACTORS 

A social and economic impact study of offshore leum and 
natural gas development in Alaska. Phase I. Final report, 
2:53028 (PB-264705) 

A social and economic impact study of offshore leum and 
natural gas development in Alaska. Phase II. Final report, 
2:53029 (PB-264706) 

PETROLEUM INDUSTRY/STATISTICS 

Latin America petroleum —— 2:52061 

PETROLEUM INDUSTRY. 
Weakening the OPEC cartel: an analysis and evaluation of the 
licy options. Staff report, 2:52057 (PB-26287 
PETROLEUM INDUSTRY/WATER POLLUTION CONTROL 

Regulations for U.S. tank vessels carrying oil in foreign trade and 
foreign tank vessels that enter the navigable waters of the 
United States. Final environmental impact statement, 2:52051 
(AD-A-036769) 

PETROLEUM PRODUCTS 
See also GASOLINE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/BIOLOGICAL EFFECTS 

Laboratory and field studies on the long-term effects of leum 

ow on benthic marine invertebrates, 2:52980 (BNWL- 
‘A-6169) 
PETROLEUM PRODUCTS/ENERGY SUPPLIES 

California energy trends and choices: 1977 biennial report of the 
State Energy Commission. Volume IV. Fossil-fuel supply issues, 
2:52049 

PETROLEUM PRODUCTS/HEARINGS 

Review of the strategic petroleum reserve plan. Hi before 
the Committee on Interior and Insular Affairs, United States 
Senate, Ninety-Fifth wae First Session, on FEA’s strategic 
petroleum reserve plan submitted to the Congress for review 

ursuant to Public Law 94-163, 2:52064 
PETROLEUM PRODUCTS/MARKET 

Market share study (1976) (Study in three cities in Maryland, 
California, and Wisconsin), 2:52056 (PB-262842) 

Petroleum market shares: report on sales of refined 
products - August 1976, 2:50901 (PB-263 331) 

Petroleum market shares: A on sales of refined petroleum 

roducts - September 1976, 2:50902 — 805) 
PETROLEUM PRODUCTS/STORA 

Marine and river petroleum eo ~~ Ana and distribution 
center (Book in Russian), 2: 

Transport and storage of petroleum and gas (Book in Russian), 

:509 


2:5091 
PETROLEUM PRODUCTS/TRANSPORT 
Marine and river petroleum — storage and distribution 
center (Book in Russian), 
Pipe mains (Book in Russian), 2:50916 
—— and storage of petroleum and gas (Book in Russian), 
2:5091 


PETROLEUM PRODUC7TS/TRANSPORT REGULATIONS 
Increasing number of environment-degrading accidents in Italy, 
2:53186 . 


PETROLEUM RE 
See also DISTILLATION EQUIPMENT 
PETROLEUM wed ager 2 IECISION MAKING 
Public participation in energy-related decision making: workshop 
roceedings, 2:51977 -736 
PETROLEUM REFINERIES GY CONSERVATION 
Environmental considerations of selected —7 conserving 
manufacturing process options: Volume IV. Petroleum refining 
industry rt. Final rt, 2:50897 et ae 
PETROLEU pp het et tee ~ pe jee a 
yeh isting of industi to 
tential for —-. Final 4 2: 2332009 (CONS/3018 
PETRO EUM REFINERIES IMPACTS 
Environmental considerations of i ee p te ener, 
manufacturing process options: Volume IV. conserving refining 
industry report. Final report, 2:50897 (PB-264270) 
Public ie pases ae soy decision making: workshop 
PETROLEU REFINE IES /STATISTICS 
Latin America petroleum directory, 2:52061 
iy ne REFINERIES/WASTE a 
ur water stri: TO Committee on Refinery 
Saviccunpenll ek Amita Petroleum Inst., 2:50904 





PETULA TOKAMAK/PLASMA DIAGNOSTICS 


PETULA TOKAMAK/PLASMA DIAGNOSTICS 
Device for measuring Thomson scatter using sensitive 
photomultipliers: 16% w to 860 nm. Measurements made on the 
PETULA, 2:53385 (ORNL -tr-4368) 
PFR REACTOR/REACTOR CONTROL SYSTEMS 
Assessment of a high-integrity protective system for loss of 
electric power, 2:51648 
PFR REACTOR/REACTOR PROTECTION SYSTEMS 
Assessment of a high-integrity protective system for loss of 
electric power, 2:51648 
PH VALUE/BIOLOGICAL EFFECTS 
Egg hatchability and tolerance of brook trout (Salvelinus 
— fry at low pH, 2:53175 


See BACTERIOPHAGES 
PHARMACEUTICALS 
See DRUGS 
PHENOBARBITAL/SYNERGISM 
Drug-induced enhancement of hepatic tumorigenesis, 2:53167 
(CONF-770342-1) 
PHENOTHIAZINES/PHOTOIONIZATION 
Laser induced photoionization in lipid aggregates, 2:52655 


See STYRENE 
'HENYLM 


See ANISOLE 
PHOSPHATES/BIOLOGICAL ACCUMULATION 
Blood: bone disequilibrium. II. Evidence against the active 
accumulation of calcium or phosphate into the bone 
extracellular fluid (Embryonic chick calvaria), 2:53084 
PHOSPHATES/CALCINATION 
Controlling emissions from phosphate calciners with high 
performance wet scrubbers, 2:51461 
PHOSPHATES/UPTAKE 
Nutrient-phytoplankton relationships in Narragansett Bay during 
the 1974 summer bloom, 2:52 
PHOSPHORIC ACID/PRODUCTION 
Environmental considerations of selected energy conserving 
manufacturing process options: Volume XIII. Phosphoric acid 
industry report. Final report, 2:52222 (PB-264279) 
PHOSPHORIC ACID/VI US FLOW 


Motions in a viscous ino’ —_ liquid: ferrous ion in cold 
phosphoric acid, 2:52569 


PHOSPHORUS/ENVIRONMENTAL EFFECTS 
Assimilation of sewage by wetlands, 2:52991 
PHOTOCHEMICAL OXIDANTS/LATITUDE EFFECT 
Effect of latitude on the potential for formation of photochemical 
og, 2:52900 
PH EMISTRY 
Investigation of molecular mechanisms in photodynamic action 
and radiobiology with nanosecond flash photolysis and pulse 
radiolysis. Progress report, July 1, 1976-September 30, 1977, 
2:53043 (COO-2217-21) 
PHOTOCONDUCTORS 
Theory and developement of x-ray photocathode systems for 
applications in high temperature plasma diagnostics. Progress 
report, 2:53378 (SAN-235P14X1) 
PHOTOLYSIS 
Investigation of molecular mechanisms in photodynamic action 
and radiobiology with nanosecond flash photolysis and pulse 
radiolysis. Progress report, July 1, 1976-September 30, 1977, 
2:53043 (COO-2217-21) 
PHOTOMETERS/DESIGN 
French cpm 3 dust sampler, 2:50790 
PHOTONS/INTERACTIONS 
5 — of the fundamental exciton region in LiF, 
PHOTOPERIOD/BIOLOGICAL EFFECTS 
Circannual cycles of blood plasma freezing point and Na* and Cl- 
concentrations in Newfoundland wire! ounder 
fade ng ea americanus): correlation with water 
emperature and photoperiod, 2:53143 
PHOTOSYNTHES ESIS. 
Photosynthesis/respiration ratios in aquatic microcosms under 
arsenic stress, 2:52936 (CONF-770654-1) 
PHOTOSYNTHESIS/CHEMICAL REACTION KINETICS 
Flash cess ae ESR study of og eso II signal II/sub vf/, 
2654 


rune mg donor to P-680*, 2:52 


eo solar radiation measuring equipment, 2:51164 (ORO/ 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/COST 
Space-based solar power conversion and delivery systems study. 
Volume 2: aaheente ig analysis of orbital systems. Interim 
report, 2:51207 (N-77- #5495) 
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PHOTOVOLTAIC POWER PLANTS/ECONOMICS 

Satellite power system: apes g and economic analysis 
summary, 2:51220 (N-77-15486) 

Space-based solar power conversion and delivery systems study. 
Volume 1: executive summary. Interim report, 2:51206 (N-77- 
15494) 

Space-based solar power —— and delivery systems study. 
Volume 3: economic analysis o based solar power 

tems. Interim report, 2: sta08 -77- Yoon 
PHOTOVOLTAIC POWER PLA ILITY STUDIES 

Satellite power system: arene span pte economic pe 
summary, 2:51220 (N-77-15486) 

Space-based solar power conversion and delivery systems sate 
aa 1: executive summary. Interim report, 2:51206 (N- 


94) 
PHOTOVOLTAIC POWER PLANTS/PLANNING 
solar power conversion and delivery systems study. 
SPyoluene 2 a g analysis of orbital systems. Interim 
rt, = to (N-77-15495) 
PHWR TYP CTORS/FUEL CYCLE 
Build-up pny aw decay of fuel actinides in the fuel cycle of nuclear 
reactors, 2:51517 (JAERI-M-6541) 
PHWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Role of heat and mass transfer in nuclear power programme, 
2:51594 (INIS-mf-3474) 
PHYSICAL PROTECTION A ne ape 
User's guide for evaluating physical securi ilities of nuclear 
facilities by the EASI method, 2:51098 (SA 77-0082) 
HYTOHEMAGGLUTININ/BIOLOGICAL 
Chronic lymphocytic leukemia: concepts and observations, 
2:53096 (BNL-22664 
PHYTOPLANKTON 
See also ALGAE 
DIATOMS 
PHYTOPLANKTON/NUTRIENTS 
Nutrient-phytoplankton relationships in Narragansett Bay during 
the 1974 summer bloom, 2:52940 
PHYTOPLANKTON/NUTRITION 
Significance of urea for enn nutrition in the York 
iver, Virginia, 2:53086 
PICKET FENCE 
See CUSPED GEOMETRIES 
PIGMENTS 


See also MYOGLOBIN 
PIGMENTS/DEUTERATION 
Biosynthesis with deuterated microorganisms a coli, 
Rhodospirillum rubrum, Halobacterium halob 
Synecliococcus, Scenedesmus), 2:53042 (CONF-761234-2) 
PIGMENTS/METABO LISM 
Function of respiratory pigments in estuarine animals, 2:53087 
PINES/MET. ABOLISM 


Uptake and —— of paraquat in slash pine (**C tracer 
technique), 2 
PINS (FUEL) 
See FUEL PINS 
PION MINUS-PROTON INTERACTIONS/DATA PROCESSING 
Analysis of calibration scan for 1.57 and 3.14 GeV/c 2r* - incident 
on TA plates (To verify that 7*~ particles do not simulate the 
 # icles from 7*~ + P interactions in hydrogen bubble 
chamber), 2:52815 (ORO-3065-40) 
Summary of calibration scanning on ual - at 1.57 GeV/c = 0 verify 
that 7*~ particles do not simulate e*~ particles from P 
interactions in hydrogen bubble chamber), 2:52814 (ORO-3065- 


40) 
PION A pala INTERACTIONS/PARTICLE 


PROD 
to study direct e* production in 7* p interactions at 18 
GeV/c, 2:53251 (ORO-3065-40) 

PION PLUS-PROTON INTERACTIONS/DATA PROCESSING 
Analysis of calibration scan for 1. 37 and 3.14 GeV/c z* - incident 
on TA plates (To verify that a*~ particles do not simulate the 
e*~ particles from 7*~ + P interactions in hydrogen bubble 

chamber), 2:52815 (ORO-3065-40) 

Summary « of calibration scanning on a - at 1.57 GeV/c (To verify 
that *~ particles do not simulate e*~ particles from a7*~ + P 
- rae in hydrogen bubble chamber), 2:52814 (ORO-3065- 


PION PLUS-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
—— to study direct e* production in 7* p‘interactions at 18 
V/c, 2:53251 (ORO-3065-40) 
PION REACTIONS 
More Monte Carlo simulatidns of e* - showers and simulations of 
T-C xchange showers in the TA plates, 2:53258 (ORO- 


PION une eee PROGRAMS 
=— for Contract E-(40-1)-3065 between the U.S. 
esearch and Development Administration and Duke 
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University, September 1, 1976-May 30, 1977 (Summaries of 
research activities at Duke University), 2:53254 (ORO-3065-40) 
PION-PROTON INTERACTIONS/RESEARCH PROGRAMS 
Progress report for Contract E-(40-1)-3065 between the U.S. 
Energy Research and Develo am Administration and Duke 
University, September 1, 1976-May 30, 1977 (Summaries of 
research activities at Duke University), 2:53254 (ORO-3065-40) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
ELINES 


PIP’ 
See also ALASKA GAS PIPELINE 
ALASKA OIL PIPELINE 
NATURAL GAS DISTRIBUTION SYSTEMS 
Big very tener 
West Austria Gas line project, 2:50960 
PIPELINES/CON: RUCTION 
Alaska railroad’s future freight market. Volume II. Final report 1 
Jul 74-30 Apr 76, 2:51978 (PB-263366) 
Ekofisk - Emden gas pipeline construction and operation, 2:50958 
Hydrogen: energy carrier of the future. Experience with a 
BR eee ome = sag my network, 2:51127 
pe mains (Book in Russian), 2:50916 
PIPELINES/CORROSION PROTECTION 
Cathodic protection of pipes and offshore pipelines, 2:52522 
PIPELIN ”CRYOGENICS 
a design, and prefabrication of LNG piping systems, 


Undersea cryogenic pipeline for offshore terminals, 2:50950 
PIPELINES/FLOW MODELS 
Simple procedure for the calculation of the stationary state in gas 
and water grids, 2:52202 
PIPELINES/INTERNATIONAL AGREEMENTS 
Tasks and problems of the gas industry, 2:50923 
PIPELINES/LEAK DETECTORS 
Device to check a pipeline for leaks (Patent), 2:52201 
PIPELINES/MAINTENANCE 
Specific problems in operating high-volume gas pipelines, 2:50959 
PIPELINES/PLANNING 
Hydrogen: energy carrier of the future. Experience with a 
hydrogen-pipeline network, 2:51127 
PIPELINES/PRESSURE DROP 


Hydraulic compart of coarse coal at high concentrations in a 4- 
inch pi ipeline loop, 2:50826 


PIPELI /REMOTE CONTROL 
Hydrogen: energy carrier of the future. Experience with a 
hydrogen-pipeline oad - 51127 
PIPELINES/SPECIFICATI 
Tasks and problems of the problems ofthe gas Tekin 2:50923 
PIPELINES/THERMAL ULATION 
Isolation shield for pipeline, particularly for pipelines embeded 
under ground, for transport of heating or cooling mediums 
(Patent), 2:52200 
PIPES/ACOUSTIC MONITORING 
Application of acoustic emission as an on-line monitoring system 
for nuclear reactors. Biannual report, 1 Jul-31 Dec 1975, 2:51893 
(PB-262194) 
PIPES/CORROSION 
Advanced coal gasification system for electric mg generation. 
Quarterly progress report, October 1-December 31, 
(Westinghouse multiple fluidized bed system), 2: 50586 (FE- 
1514-61) 
PIPES/PLASTICS 
Plastic pipelines in power plants - particulary in nuclear power 
lants, 2:51749 
PIPES/WELDED JOINTS 
High temperature thermal-elastic analysis of dissimilar metal 
transition joints, 2:51649 
PISTONS/WEAR 
Waste oil burn-off in Goast Guard power plants- diesel piston ring 
wear study by radioactive tracer techniques. Interim report Jun 
75-Mar 76, 2:51109 (AD-A-036905) 
PITCH (REACTOR PARAMETERS) 
See REACTOR LATTICE PARAMETERS 
PITCHES/PHYSICAL PROPERTIES 
Manufactured petroleum pitch for nuclear applications, 2:50917 
(AED-Conf- 716-086-000) 
PITCHES/POLYMERIZATION 
a of coal tar pitch for aluminium manufacture, 2:50620 
TUBES/CALIBRATION 
Effects of impact opening misalignment on the value of the Type- 
S pitot tube coefficient, 2:52827 
PLANET-SYSTEM ACCRETION/COMPUTER CODES 
Computer simulations of planetary accretion dynamics: sensitivity 
to initial conditions, 2:53230 (N-77-12988) 
PLANKTON 
See also PHYTOPLANKTON 
ZOOPLANKTON 


PLASMA/ENERGY SPECTRA 


PLANKTON/ECOLOGY 
The effect of water temperature on ecological processes in 
a yee heated water. Completion report, 2: 53023 
PLANKTON/FEEDING 
Contribution of tidal marshlands to mid-Atlantic estuarine food 
chains, 2:52972 
*TRialyts of 197 striped bass es 
Analysis 0} stri spawning success in the Potomac 
estuary (Morone saxatilis), 2:53036 
PLANKTON/REPRODUCTION 
Analysis of 1974 striped bass spawning success in the Potomac 
es' (Morone saxatilis), 53036 
PLANT /SURVIVAL CURVES 
Initial part of the oe ot curve. Implications for low-dose, low- 
dose-rate radiation 2:53109 
PLANT GROWTH/SEASONAL VARIATIONS 
— vag: — and silicon limitation in offshore 
PLANT. TISSI /DATA 
Benthic detritus in a saltmarsh tidal creek, 2:52970 
PLANTS 
See also ALGAE 
A Je TIC ORGANISMS 
OMASS 


FUNGI 
SUGAR CANE 
TRADESCANTIA 
TREES 
PLANTS/DENITRIFICATION 
—— a and fluxes in a Georgia salt marsh (Spartina 
angen 2:52967 
PLANTS/G RO 
Behavior of HS in in the atmosphere and its effects on vegetation, 
2:51345 (CONF-761089-) 
Character and transformation of pollutants from major fossil fuel 
— sources, 2:52870 (CONF-770622-5) 
PLA JURIES 


Behavior of H2S in the atmosphere and its effects on vegetation, 
2:51345 (CONF-761089-) 
PLANTS/NITROGEN FIXATION 
Nitrogen pools and fluxes in a Georgia salt marsh (Spartina 
alterniflora), 2:52967 
PLANTS/PHARMA 
ee potential of marsh plants (Juncus roemerianus, 
S osuroides, Scirpus americanus), 2:52944 
PLA 7PR DUCTIVITY 
Grazing on wetland meadows, 2:52927 
PLANTS/SAMPLING 
Radiochemical analyses of soil and v 
the Hanford environs, 1971-1976, 2:52930 DONWLEe 
PLANTS/USES 
Craft industries from coastal wetland vegetation, 2:52943 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
'LASMA 


See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/ANISOTROPY 
Measurement of the ae of electron distribution function of 
a magnetized plasma, 2:5 
PLASMA/B EXTRACTION 
Computer simulation of ion beam extraction from a free plasma 
surface, 2:53414 
PLASMA/DISTRIBUTION FUNCTIONS 
——— of the nas 2538 of electron distribution function of 
. . yt 2:5 
A 


Method of computing the Fao conductivity of a partially 
ionized gas, 2 
Resistivity of a structureless a plasma due to weak 
electron-ion interaction, 2 
PLASMA/ELECTROMOTIVE FORCE 
Kinetic description of ponderomotive effects in a plasma, 2:53410 
(LAPS-8B) 
PLASMA/ENERGY LOSSES 
ee tube study of radiative energy loss from an argon plasma, 


PLASMA/ENERGY SPECTRA 
Energy distribution of fast atoms emerging from Tokamak 
plasmas, 2:53407 (IPP-III/28) 





PLASMA/FOKKER-PLANCK EQUATION 


Method for obtaining the true energy distribution function in a gas 
plasma, 2:53394 
PLASMA/FOKKER-PLANCK EQUATION 
Numerical solution of the Fokker-Planck equations for a multi- 
species plasma, 2:53413 (UCRL-79275) 
PLASMA/LINE BROADENING 
Calculation of emission from hydrogenic ions in super liquid 
density plasmas, 2:53382 (UCRL-78473) 
Observations of quantum-mechanical interference effects in the 
ae of electron-impact-broadened lines of ionized emitters, 
2: 
PLASMA/MICROWAVE RADIATION 
Measurements of microwave radiation from turbulently heated 


plasmas, 2:53464 
PLASMA/RESEARCH PROGRAMS 
Experimental plasma research project summaries, 2:53397 
(ERDA-77-68) 
PLASMA/SOLITONS 
Solitary electron plasma waves, 2:53463 
PLASMA/TRANSFER FUNCTIONS 
Transfer function analysis of a stable and feedback-stabilized 
plasma, 2:53450 
PLASMA DIAGNOSTICS/CORRELATIONS 
Particle diagnosis of a fusion plasma, 2:53389 
PLASMA DIAGNOSTICS, OSTATIC ANALYZERS 
10-channel neutral particle energy analyser apparatus and its 
application to tokamak plasmas, 2: 33372 (JAERI-M-6605) 
Secondary electron suppression in charge collectors and 
analyzers, 2:53377 (NRL-MR-3494) 
PLASMA DIAGNOSTICS/FARADAY CUPS 
—— of laser produced plasma with charge collectors, 


2:5 
PLASMA DIAGNOSTICS/INTERFEROMETERS 
2-mm microwave interferometer, 2:53380 — 
PLASMA DIAGNOSTICS/LASER RADIATION 
Linewidth considerations in small signal a or loss measurements 
with pulses, 2:53370 (IPP-IV/91) 
PLASMA DIAGNOSTICS/LASERS 
Design of ten-pulsed high power laser equipment, 2:53371 
(JAERI-M-6587) 
PLASMA DIAGNOSTICS/LINE BROADENING 
Calculation of emission from hydrogenic ions in super liquid 
density plasmas, 2:53382 (UCRL-78473) 
PLASMA DIAGNOSTICS/NEUTRON SPECTRA 
— diagnostics (Laser implosion studies), 2:53375 (LA-6616- 


PLASMA DIAGNOSTICS/SPECTROSCOPY 
Plasmas revealed yoo density and temperature 
measurements), 2:53390 
PLASMA DIAGNOSTICS/STREAK PHOTOGRAPHY 
bey diagnostics (Laser implosion studies), 2:53375 (LA-6616- 


Soe and framing camera techniques, 2:53381 (UCRL- 


PLASMA DIAGNOSTICS/TEMPERATURE MEASUREMENT 

Description of the automatic plasma temperature measuring 
device, 2:53383 (ERDA-tr-294) 

PLASMA DIAGNOSTICS/THOMSON SCATTERING 

Device for measuring Thomson scatter using sensitive 

P hotomultipliers: 16% u a 860 nm. Measurements made on the 
ETULA, 2:53385 (ORNL-tr-4368) 

Thomson scattering measurements from a current carrying plasma 
and the determination of local current density in a Tokamak 
(T.T.F.2), 2:53388 

PLASMA DIAGNOSTICS/X-RAY SPECTRA 

Analysis of magnetohydrod modes in tokamaks by x-ray 
techniques, 2:53428 (CONF-770434-3) 

Electron yo omg and Zsub(eff) measurements in the hot 
plasma of by soft-X-ray analysis, 2:53387 

bi 5) diagnostics (Laser implosion <eudies), 2:53375 (LA-6616- 


Theoy and developement of x-ray photocathode systems for 
applications in temperature plasma 
rt, 2:53378 (SAN-235P1 14X1). 
PLASMA DIAGNOSTICS/X-RAY SPECTROMETERS 
Use = spectrograph with a convex crystal as a pinhole with 
resolution, 2:53384 
PLA MA DIAGNOSTICS/X-RAY SPECTROSCOPY 
teristics wae — i 7 ium detector for 
measurement of soft x-rays from high-temperature plasmas, 
2:53373 (GAERI-M-6694) ae 
PLASMA DRIFT 
Marginal stability analysis: a simpler approach to anomalous 
elo. in plasmas. Memorandum report, 2:53402 (AD-A- 


Observation of drift motion of a collisional plasma in cross fields, 
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PLASMA DRIFT/GUIDING-CENTER APPROXIMATION 
Elementary derivation of the kinetic equation for the two- 
dimensional guiding center plasma, 2:53412 (U-OF-IOWA-77- 


17) 
PLASMA DRIFT/KINETIC EQUATIONS 
Elementary derivation of the kinetic equation for the two- 
dimensional guiding center plasma, 2:53412 (U-OF-IOWA-77- 


1 
PLASMA FOCUS DEVICES/DESIGN 
Design and construction of a dense plasma focus device. Final 
Pepe foc 1), 2:53391 (AD-A-037245) 
PLAS US DEVICES/X-RAY SPECTRA 


me pep won “= the interaction of a macrosco icle with 


pic 
— _ Final report, 2:53392 (AD-A-037354) 


See a BEAM CNJECTION HEATING 
HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 
TURBULENT HEATING 

PLASMA HEATING/MICROWAVE RADIATION 
Measurements of microwave radiation from turbulently heated 


sae 2:53464 
P INSTABILITY 
See also PARAMETRIC INSTABILITIES 
PLASMA MACROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
TWO-STREAM INSTABILITY 
Current decay and stability in SPICA, 2:53439 
Stimulation of plasma electromagnetic instability with transverse- 
hot electrons, 2:53434 
PLASMA INSTABILITY/INSTABILITY GROWTH RATES 
Numerical studies of resistive instabilities, 2:53438 
Ss ane dynamical model for a toroidal theta pinch, 
PLASMA MACROINSTABILITIES 
See also KINK INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 
Analysis of magnetohydrodynamic modes in tokamaks by x-ray 
techniques, 2:53428 (CONF-770434-3) 
—— tric MHD stability of sharp-boundary tokamaks, 
Internal (m= 1, n=1) and (m=2, n=1) resistive modes in the 
toroidal tokamak with circular cross-section, 2:53441 
— MACROINSTABILITIES/INSTABILITY GROWTH 


Experimental and theoretical studies of belt pinches and high-beta 
tokamaks, 2:53442 
PLASMA MACROINSTABILITIES/STABILIZATION 
Plasma theory (MHD theory for equilibrium and stability), 
2:53429 (GA-A-14178) 
PLASMA PRODUCTION/ELECTRON BEAMS 
— instabilities in inertial-confinement fusion targets, 
2:5. 


Transfer and foc of high-current relativistic electron beams 
onto a target, 2:53554 
PLASMA PRODUCTION/RAYLEIGH-TAYLOR INSTABILITY 
= instabilities in inertial-confinement fusion targets, 


— tance weap ep EQUATIONS 
Kinetic descri ye _ neutral sheath, 2:53406 (IPP-2/232) 


PLASMA 5S! 
Numerical simulation of diffuse linear pinch, 2:53408 a ™ 
PLASMA SIMULATION/CO!) COMPUTER CALCULA ONS 
Advance from 2D electrostatic to 3D aneuanaaie particle 
simulation, 2:53415 
PLASMA SHIULATION/GUIDING-CENTER 


APPROXIMATI 
center a Aomepest a oeoes 


Comparison of MHD and 
PLASMA Si ag oy 
parison 0! ing center wes models, 2:53421 
Numerical simulation tnd gui rocesses th tokamaks, 2:53418 


PLASMA SIMULATION/MAT TICAL MODELS 
— a models, 2:53421 


Comparison of MHD and 
PLASMA SIMULATION, IMENSIONAL 
CALCULATIONS 


Advance from 2D aaa to 3D electromagnetic particle 
simulation, 2:5 
PLASMA WA AVES 
See also ION ACOUSTIC WAVES 
PLASMA WA’VES/COMPUTER CALCULATIONS 
Symbolic computation of nonlinear wave interactions on 
MACSYMA, 2:53460 
PLASMA WAVES/COUPLING 
Linear. wave coupling to a Sin ot eoteneat electron 
temperature at the lower hybrid resonance, 2:53461 
Symbolic computation of nonlinear wave interactions on 
MACSYMA, 2:53460 


ABILITIES 
Parametric wave interactions in random media, 2:53437 
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PLASTICS 
See also CONCRETE-PLASTIC COMPOSITES 
ORGANIC POLYMERS 
POLYETHYLENES 


TEFLON 
PLASTICS/MATERIALS RECOVERY 
New separation technique for waste plastics, 2:52289 
Reclaiming products from shredded junked cars by the water-only 
and heavy-medium cyclone processes, 2:52782 
Separation of plastics _ automobile scrap, 2:52783 
PLASTICS/PYROLYSIS 


pra of — 2:51138 


— results of accelerated exposure testing of solar cell 
ee 2:51179 (ERDA/NASA/1022-77/14) 
PLA: CS. 


Preliminary results of — exposure testing of solar cell 
= components, 2:51179 (ERDA/NASA/ f022- 77/14) 
PLA 
(Thicker than SHEETS or FOILS.) 
PLATES/CREEP 
Creep of circular plates sealing an incompressible fluid, 2:52669 
(COO-2733-09) 
oS : - \ uniaxial load creep testing machine, 2:52670 (COO- 
PLATINUM/SURFACE PROPERTIES 
— ann of the transition metal ions on stepped surfaces, 


PLATINUM 195/ELECTRONIC STRUCTURE 
ome in metals: applications of the Moessbauer effect (some 
=a electronic structures from °’Fe, '°Sn, "Eu, Ru, 
Ir, "Pt, Au, Ta, Dy, Gd, and 237Np Moessbauer 
effect. 142 refs), 2:52503 
PLATINUM 195/ISOMER SHIFT 
Volume-corrected isomer shifts on transition metal atoms: charge 
flow and electronegativity scales in alloys, 2:52515 (BNL-22861) 
PLATINUM 195/MOESSBAUER EFFECT 
Hydrogen in metals: applications of the Moessbauer effect (some 
hydride electronic structures from 5"7Fe, Sn, "Eu, *Ru, 
193Tr, Pt, 7 Au, '8!Ta, '6'Dy, 5Gd, and *7Np Moessbauer 
effect. 142 refs), 2:52503 
Hyperfine fields at Pt and Au in ferromagnetic PtsX alloys: a test 
for the proportionality between conduction electron 
polarization and magnetic moment, 2:52502 
Moessbauer effect (ME) of impurities in hydrogen-loaded 
ladium, 2:52487 
PLA ALLOYS/CATALYTIC EFFECTS 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: Phase 2. Quarterly technical progress report, 
October 23, 1976-January 22, 1977 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), —— (FE-1790-7 
PLATINUM ALLOYS/ELECTRONIC STRUCTURE 
Moessbauer measurements on Hg-Pt-alloys using the 158keV 
transition in '*°Hg, 2:52567 
PLATINUM ALLOYS/HYPERFINE STRUCTURE 
Hyperfine fields at Pt and Au in ferromagnetic PtsX alloys: a test 
for the proportionality between conduction electron 
polarization and magnetic ay 2:52502 
PLATINUM ALLOYS/POISONIN 
Alloy catalysts with monolith wppors for methanation of coal- 
derived gases: Phase 2. Quarterly technical progress report, 
October 23, ro sel 22, 1997 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE-1790- 
PLATINUM ALLOYS/SORPTIVE PROP 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: Phase 2. Quarterly technical progress report, 
October 23, 1976-January 22, 1977 7 een Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE-1790-7) 
TINUM COMPLEXES/ABSORPTION SPECTRA 
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ERDA-EPRI LMFBR Design Projects: Phase II, final report. 
_ D2. PLBR technical appendices, 2: 51638 (T 1D-27690/ 
) 


PLT DEVICES/PHOTONEUTRONS 


PLBR REACTOR/ELECTRICAL ae 
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ERDA-EPRI LMFBR Design 4 report. 
Volume D1. PLBR technical appendices, 2:51637 (TID-27690/ 
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ERDA-EPRI LMFBR Design Projects: Phase II, final report. 
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5) 
PERI EPRI LMEBR Design Pro, Phase II, final 
ERDA-E jects: final report. 
Volume D1. PLBR technical appendices, 2: 1637 (TID-27690/ 
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PLT DEVICES 
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PLT DEVICES/CYCLOTRON RADIATI 
Synchrotron emission from kama plasmas, 2:53395 
PLT DEVICES/PHOTONEUTRO 
Photo-neutron production in the PLT tokamak, 2: 53500 
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PLUMES/ENVIRONMENTAL TRANSPORT 
measurements of > ay 2:52861 (CONF-761089-) 
Modeling of rainstorm and = interaction for atmospheric 
release of effluents, 2: ~ 5 — 
UTONIUM/CHEMICAL 


Cush tection ef te dan, te , I, and Tc and their influence 
on migration, 2:51071 (CONF-7 0512-17) 
PLUTO IFFUSION 

Chemical properties of Pu, Am, Np, I, and Tc and their influence 

on tion, 2:51071 (CONF- 12-17) 

PLUTONIUM/DISTRIBUTION ao 
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PLUTO 


Pu(IV) and N nitrate-TBP s 
Procedure for hazards analysis of oy lovebo 
anal. ee ee 753127 1 TME-7698) 
PLUTO HANDLING 
Closed-loop safe control of plutonium transfer and sampling 
tions, 2:51100 (SAND-77-0863C) 


PL INIUM/REM' HANDLING 
ge te for hazards analysis of plutonium gloveboxes used in 


tions, 2:53127 L-TME-76-98) 
PLUTONIUM/SAFEGUARDS 


Closed-loop' safe; control of plutonium transfer and sampling 
poset 2:51100 (SAND-77-0863C) 
Sandia Laboratories plutonium protection system, 2:51099 
(SAND-77-0538 
PLUTONIUM/S 
Closed-loop safe nel os lutonium transfer and sampling 
eu Reratons, 231100 2:51100 SAND.77-0 63C) 


pies of a a - by rock, 2:52932 
PLUTONIUM 238/MIGRATION 

Retention of plutonium and americium by rock, 2:52932 
PLUTONIUM 239/ENVIRONMENT. AL TRANSPORT 

Fallout radionuclides in ious sediments, 2: ¥53010 (COO- 


3563-50) 
PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 
— — geceasae in Mediterranean sediments, 2:53010 (COO- 
PLUTONIUM 240/ENVIRONMENTAL TRANSPORT 
a wees in Mediterranean sediments, 2:53010 (COO- 
PLUTONIUM 240/RADIOECOLOGICAL CONCENTRATION 
— crc in Mediterranean sediments, 2:53010 (COO- 
PLUTONIUM 241/SCINTILLATION COUNTING 
ot uid scintillation count of novel radionuclides, 2:52605 
INIUM CARBIDES/PHYSICAL RADIATION EFFECTS 
_ irradiation, and post-irradiation examination of the UC 
and (U, Pu)C fuel rods in the Mol-11/K1 and Mol-11/K2 test 
‘oul (LMFBR), 2:51645 (EURFNR-1360) 
PLUTONIUM DIO DIOXIDE/FABRICATION 
PT FOR mixed oxide fuels fabrication devel: 


Quarterly 
ni 1, ~ a 1976, 2: oe 2 (iEDL-TME-1674 


LMFBR mixed ae fuels fabrication devel 
rt, April-June 1976, 2:51612 
rONIUM IOXIDE/PHYSICAL RADIATI 


t. Quarterly 
DL-TME-76-74) 
ON EFFECTS 
“es of plutonium fuel in boiling water reactors. Destructive 


examination of PuO2-UO: fuel rods irradiated in Big Rock Point 
to 30,000 MWd/t. Final rt, 2:51506 (EPRENP-223) 
PLUTONIUM DIOXID OCESSIN' 
LMFBR mixed oxide fuels fabrication oe dl t. Quarterly 
os rt, April-June ph nt 2:51612 L-TME-7674) 
PLUTO 'UM DIOX SPORT 


Assessment of the risk pe mene NW plutonium dioxide by cargo 
aircraft, 2:51034 (BNW 
PLUTONIUM ISOTO 
Radiochemical analyses 
the Hanford environs, “(971- 119763 2: 32930 NWLL-2249) 
PLUTONIUM NITRATES/D! 

Fluid bed direct denitration process anes ~ nitrate to oxide 
conversion, 2:51030 (RFP-2600) 

PLUTONIUM RECYCLE 

Influence of plutonium ame on the radioactive waste 
management system, 2:51037 (BNWL-SA-6193) 

Use of plutonium fuel in boiling water reactors. Destructive 
examination of PuO.-UO, fuel rods irradiated in Big Rock Point 
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Mechanism a1 DNA duri ic transformation. Final 
report, August 1, 1986 July 31, i996, 2:53074 (TID-27637) 
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POINT CONTACTS 
See ELECTRIC CONTACTS 
POISEUILLE FLOW 
See LAMINAR FLOW 
POLAND/COAL MINING Be seal 
Ini mathematical model in the Polish coal mining industry, 
2: 
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POLAND/NUCLEAR POWER PLANTS 
Siting of nuclear oe stations and the scope of preoperational 
investigations with special considerations of 
— and the economic utilization of the neighbouring areas, 
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POLAND/SSITE SELECTION 
Siting of nuclear — stations and the scope of preoperational 
investigations with special considerations of demographic 
a a ee 
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POLAR BLACKOUT 
See POLAR-CAP ABSORPTION 
POLAR-CAP ABSORPTION/FORECASTING 
aera Sarees penne Soguk, 
lar-cap events. Research and development 
et May 19731 a 1976, 2:53231 (AD-A-037552) 
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to ourselves out of business, 2:52044 
POLLUTIO co OL/REGULATIONS 


Are we eas ives out of business, 2:52044 
POLLUTION CO IL AGENCIES/COORDINATED 
RESEARCH PROGRAMS 
Pollution control in the European Economic Community, 2:51987 
(CONF-740215-P2) 
POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/BIBLIOGRAPHIES 
Automobile air pollution: control equipment (citations from the 
pat o base). Report for 1970-Feb 77, 2:52430 (NTIS/PS- 
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POLLUTION CONTROL a aihine 
woo document: bagasse combustion in sugar mills, 2: 
(PB-264302) 
Device to reduce the noxious componen 
combustion Roger 2:52433 
Exhaust gas ye 2:52438 
Fuel atomizing unit (Patent), 2: 2:524: 
Fuel injection system for internal eee engine (Patent), 
2:52415 
Muffler and exhaust gas purifier for internal combustion engines 
(Patent), 2:52441 
Recirculating fuel feed and vaporization apparatus and method 
oe 2:52425 
system for hydrogen generator used with an internal 
(tet 2324 2: 32452 


ts in the exchaust gas of 


POLLUTION CONTROL EQUIPMENT/ REVIEWS 
Coal technology applications: a literature review of converting 
sveam boilers to Se firing, 2: 51453 (UCID-17514) 
noe npn Reng 6 earns aneaien angio, 
POLONIUM 210/BIOLOGICAL ACCUMULATION 


- In vivo accumulation of radioactive polonium by the giant kelp 


Macrocystis pyrifera, 2:53094 
POLYCRYST. TION 
Simulation of Moessbauer enaice noe in the presence of 
pouteveni ‘CLIC AROMAT C HYDROCARBONS/BIOLOGICAL 
eaeren sources of pol lic aromatic h 


ycyc ydrocarbons 
apy Bd PAHs), 2:52869 (CONF-770130-2) 
POLY ATHOLOGY 


tap a myelofibrosis, 2:53101 
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Viscoelastic —— of ethyl -styrene). Technical 
report, 2:5. (AD-A 33800) en ‘ 
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POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERASES/METABOLISM 
Multiple forms of Drosophila embryo DNA polymerase: evidence 
a ta conversion, 2:53092 


See also ORGANIC POLYMERS 
PLASTICS 
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Electric field and laser induced scattering and birefringence of 
macromolecular solutions, 2:52549 
POLYPEPTIDES 
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NDS 
See LAKES 
PONDS (COOLING) 
See COOLING PONDS 
POPULATION DYNAMICS/DATA ANALYSIS 
Analysis of 1974 striped bass spawning success in the Potomac 
estuary (Morone saxatilis), 2:53036 
POPULATION DYNAMICS/SIMULATION 
Conclusions and recommendations for assessing the population- 
level effects of 2 game! plant exploitation: the optimist, the 
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POROUS MATERIALS/MATHEMATICAL MODELS 
Model for the erry of the pressure-volume relationship of 
porous rocks, 2:53199 
POROUS MATERIALS/PERMEABILITY 
Hertz theory —_ to the porosity-pressure, permeability- 
at ag — ailure sirength-porosity variations of porous 
POROUS MATERIALS/POROSITY 
Hertz theory — to the porosity-pressure, permeability- 
pressure and failure strength-porosity variations of porous 
rocks, 2:53190 
Model for the prediction of the pressure-volume relationship of 
porous rocks, 2:53199 
PORPHYRINS 
See also MYOGLOBIN 
PORPHYRINS/ELECTRONIC STRUCTURE 
Moessbauer spectroscopy and magnetochemistry of 
nn pe ng en 2:52625 
POSITRO ILLISIONS/ ANGULAR CORRELATION 
Positron annihilation with halides of MX2 structure, 2:52552 
POSITRONS/PARTICLE PRODUCTION 
Proposal to study direct e* production in 7* p interactions at 18 
GeV/c, 2:53251 (ORO-3065-40) 
POTASSIUM/ION MICROPROBE ANALYSIS 
Trace element and hydrocarbon analysis of mercuric iodide by ion 
microprobe and electron induced x-ray fluorescence — 
2:52587 (EGG-1183-2355) 
POTASSIUM/TISSUE DISTRIBUTION 
Chronic lymphocytic leukemia: concepts and observations, 
2:53096 (BNL-22664) 
POTASSIUM/X-RAY FLUORESCENCE ANALYSIS 
Trace element and hydrocarbon analysis of mercuric iodide by ion 
microprobe and electron induced x-ray fluorescence techniques, 
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POTASSIUM COMPOUNDS/HYPERFINE STRUCTURE 
—— Neus of tne mene ye hyperfine interaction in 
KsFe( radiation, 2:52555 
POTASSIUM < COM UNDS, BROADENING 
Line broadening in the ferroelectric K,4Fe(CN)s. ok 2:52570 
POTASSIUM IONS/BIOLOGICAL ACCUMULATI 
Blood: bone disequilibrium. I. The active poe of K* into 
pe extracellular fluid (**K, embryonic chick calvaria), 
POTASSIUM ISOTOPES/CENTRIFUGATION 
Method and device for a eee dey 2:51015 
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Industrial applications nt powder x-ray aikanten ona analysis to 
TiH/sub x/-KCIO, pyrotechnic system, 2:52624 (MLM-2352) 
POTOMAC RIVER/ECOLOGY 


Analysis of 1974 striped bass spawning success in the Potomac 
estuary (Morone saxatilis), 2:53036 
POULTRY 
See FOWL 
POWER een cee 
Passive radio fi pees poner s wae (Patent), 2:52768 
POWER COND) 
Power coniiieae caianaasien. 15 kW. Final technical report, 
2:51467 (AD-A-035047) 


POWER DEMAND/ECONOMETRICS 

Industrial and commercial rate structures and econometric 
estimation of the demand for loctrioity , 2:52080 (EPRI-SR-31) 

Model selection: a utility's t, 2: 2074 (EPRI-SR-31) 

POWER DEMAND/FO 

Approach to time series lustrated by 
hourly electricity pred 2: 7 (EPRUSRS31) +> 

Choosing an electrical future for the Pacific Northwest: an 
alternative scenario. Final report, 2:52082 (PB-264048) 

Estimation of the residential pre cycle for electricity, 2:52079 
(EPRI-SR-31) 

Industrial and commercial rate structures and 
estimation of the demand for electric 

Intermediate-term fo: of system using Box-Jenkins 
time series analysis, 2:5 (EPRLSR-31) 

Model identification in peak-power-demand 2:52076 
(EPRI-SR-31) 

Model selection: a utility's Met oe 2: — acer Some | 

Proceedings on forecas sting ~ A -day and 
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Review of load-fo' methodologies in the electric utility 
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Short-term load forecasting, 2:52075 (EPRI-SR-31) 

Some recent PRISASI in forecasting techniques and strategy, 
2:52021 (EPRI-S 

WER DISTRIBUTION/COMPUTER CALCULATIONS 

Calculation of local flux and power levels for heterogeneous 
reactor cores in the framework of a nodal coarse-mesh model 
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An appraisal of electrical energy alternatives available to the state 
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POWER GENERATION/CAPACITY 
Project Ind idence Evaluation System (PIES) documentation. 
olume XIII. Coal and electric utility conventions for PIES, 
2:50852 (PB-265824) 
POWER GENERATION/DEMAND FACTORS 
Technical documentation of staff procedures for estimating peak 
demand, 2:52086 
POWER GENERATION/EFFICIENCY 
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energy in a 2:52087 
POWER GENERATION/ENERGY MODELS 
Methodology for the analysis of the impacts of electric power 
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Coal and nuclear generating costs, 2:52088 XEPRI- PRI-PS-455-SR) 
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Statistics of the Florida electric utility industry, 1960-1975, 2:52085 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/CONTROL SYSTEMS 
Controlled electric drives, 2:51435 
Methods and auxiliary means for designing control systems for 
power stations, 2:51434 
POWER PLANTS/COOLING 
Cooling ponds, lakes, and reservoirs: a positive factor in power 
plant et. 2:52090 
POWER PLA /HAZARDS 
= risk acceptance by society, 2:51986 (AED-Conf-77-002- 
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POWER REACTORS 
See also AVR REACTOR 


BOHUNICE A-] REACTOR 
CLINCH RIVER BREEDER REACTOR 


CTOR 
DESALINATION REACTORS 
EBR-2 REACTOR 
EFDR-50 REACTOR 
FORSMARK-1 REACTOR. 
HARTLEPOOL REACTOR 
HBWR REACTOR 





POWER REACTORS/CONTAINMENT BUILDINGS 


HEYSHAM-A REACTOR 


INDIAN POINT-2 REACTOR 
JOYO REACTOR 
KEWAUNEE REACTOR 
KOZLODUY-1 REACTOR 
KOZLODUY-2 REACTOR 
LENINGRAD-1 REACTOR 
LINGEN REACTOR 
MAGNOX TYPE REACTORS 
MILLSTONE-I REACTOR 
MILLSTONE-2 REACTOR 
MILLSTONE-3 REACTOR 
MONJU REACTOR 


NORTH ANNA-3 REACTOR 
NORTH ANNA-4 REACTOR 
N-REACTOR 

OBRIGHEIM REACTOR 


PEACH BOTTOM. 3 REACTOR 
PFR REACTOR 
PLBR REACTOR 
PROCESS HEAT REACTORS 
UAD CITIES-1 REACTOR 
UAD CITIES-2 REACTOR 
NCHO SECO-1 REACTOR 
RWE-BAYERNWERK REACTOR 
SCHMEHAUSEN-2 REACTOR 
SEABROOK-I REACTOR 
SEABROOK-2 REACTOR 
SHIPPINGPORT REACTOR 
SNR-1 REACTOR 
SURRY-I REACTOR 
SURRY-2 REACTOR 
TARAPUR-I REACTOR 
TARAPUR-2 REACTOR 
THTR-300 REACTOR 
TURKEY POINT-4 REACTOR 
VRAIN REACTOR 
WAGR REACTOR 
WUERGASSEN REACTOR 
WWER TYPE REACTORS 
ZION-1 REACTOR 
ZION-2 REACTOR 
Power reactors in member states. 1977 edition, 2:51489 (STI/ 
PUB-423/3 
POWER REA IRS/CONTAINMENT BUILDINGS 
mene of concrete containment design practice in the U.S.A., 
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Generator set, 100kW frequency converter. Final technical report, 
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Computerized -shaving system for alleviating electric utility 
peak loads tt), 2:51472 
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rt, 2:51470 (PB.262695) 
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» fentionn 2:514 _ 
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Power conversion systems of the 21st Century, 2:52072 (CONF- 
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See A re oe PRECIPITATIONS 
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Core constitu lement for detecting pressure (Patent), 2:51737 
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Mark I 1/5-scale boiling water reactor pressure su, ression 
experiment quick-loo rt for test numbers 2.7, 2.8, 2.9, 2.10, 
and 2.11 performed 0 on May 12, 1977, 2:51528 (UCRL-17446-7) 
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ing of lar ure closures, 2:51745 
PRESS ELS/CRACKS 
H-Division quarterly report, January-March 1977 (Physics 
Department, LLL), 2:52518 (UCRL-50028-77-1) 
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nuclear reactor vessels. Final report, 2:51857 (EPRI-NP-304) 
PRESSURE VESSELS/DESIGN 
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Considerations for acoustic emission monitori of spherical 
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Computation of crack propagation and arrest by simulati 
microfracturing at the crack tip. Final report, 2:51735 RI- 
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Sub-critical crack growth in ferritic materials for light water 
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Value of instrumentation in the assessment of vessel performance 
during construction and service, 2:51744 
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Stress analysis of PCV nozzle junction, 2:51748 , 
Stress intensities a nozzle cracks in reactor vessels. in 
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NOV. 15, 1977 


PRESSURE VESSELS/PERFORMANCE 
Experience in operation and inspection of prestressed concrete 
pressure vessels belonging to Electricite de France, 2:51742 
PRESSURE VESSELS/PHYSICAL RADIATION EFFECTS 
Damage model and neutron spectrometry applied in reactor steel 
irradiation programmes, 2:51731 (AED-Conf-76-556-008) 
Experimental studies of neutron irradiation on a pressure vessel 
steel for light water reactors (Steel ASTM A 533-B 
(corresponding 20 Mn MoNi 55)), 2:51509 (GKSS-76/E/61) 
Influencing parameters in neutron irradiation of materials for 
reactor pressure vessels, 2:51730 (AED-Conf-76-556-003) 
Neutron flux calculations for the prediction of radiation damage in 
a reactor pressure vessel, illustrated by the example of a KWU 
1300 MWe PWR reactor, 2:51535 (AED-Conf-76-556-002) 
PRESSURE VESSELS/PIPES 
Application of acoustic emission as an on-line monitoring system 
wae nuclear reactors. Biannual report, 1 Jul-31 Dec 1975, 2:51893 
PB-262194) 
PRESSURE VESSELS/QUALITY ASSURANCE 
Catalogue of questions concerning the documentation of quality 
assurance during the production and the operation of reactor 
pressure vessels, 2:51869 (IRS-W-23) 
PRESSURE VESSELS/STANDARDS 
ACI-ASME code for concrete reactor vessels and containments 
(USA), 2:51740 
B.S. 4975-1973. Specification for prestressed concrete pressure 
vessels for nuclear reactors. Its philosophy and its future, 
2:51746 
PRESSURE VESSELS/STRAINS 
Value of instrumentation in the assessment of vessel performance 
during construction and service, 2:51744 
PRESSURE VESSELS/STRESS ANALYSIS 
Computation of crack propagation and arrest by simulating 
microfracturing at the crack tip. Final report, 2:51735 (EPRI- 
NP-412) 
PRESSURE VESSELS/STRESSES 
Large pours in pressure vessels, 2:51743 
Value of instrumentation in the assessment of vessel performance 
during construction and service, 2:51744 
PRESSURE VESSELS/THERMAL INSULATION 
Principle of ‘hot wall’ insulation for prestressed concrete reactor 
vessels, 2:51529 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESSURIZERS/CALIBRATION 
Friction measurements in piston-cylinder apparatus using quartz in 
equilibrium coesite transition, 2:52683 (UCRL-79559) 
PRESTRESSED CONCRETE/USES 
Use of prestressed concrete in offshore floating structures, 2:52796 
RIMARY COOLANT CIRCUITS/IMPURITIES 
Behavior of radioactive impurities in sodium of fast reactor 
primary circuit, 2:51608 (CS-INIS-56) 
PRIMARY COOLANT CIRCUITS/RADIOACTIVITY 
TRANSPORT 


Radioactive products in the fast reactor primary coolant circuit 
(LMFBR). 2:51607 (CS-INIS-55) 
PRIMARY COOLANT CIRCUITS/SPECIFICATIONS 
Fundamentals of pressurized water reactors. Pt. 2. NSSS with 
once through steam generators, 2:51537 (AED-Conf-76-660- 
01 
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PRIMARY COOLANT CIRCUITS/STABILITY 
GENDY-NCS 80: a locally invariant dynamics code for 
evaluation of the NCS-80 primary circuit (PWR), 2:51543 
(GKSS-76/E/58) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PRINTED CIRCUITS/COMPUTER-AIDED DESIGN 
Comparison of constructive placement algorithms, 2:52765 
(UCRL-79504) 
Computer/interactive cleanup of non-gridded PWB's after 
automatic routing, 2:52763 _— 
PRINTED CIRCUITS/DESIGN 
New philosophy for interconnection on multilayer boards, 2:52764 
(SU-326-P.39-13) 
PROCESS HEAT/SOLAR ENERGY 
Solar industrial process heat workshop, 2:51238 
Survey of the applications of solar thermal energy systems to 
industrial process heat. Final report. Volume 1. Summary, 
2:51236 (TID-27348/1) 
PROCESS HEAT REACTORS 
Status of helium-cooled nuclear power systems (Development 
potential), 2:51590 
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applications. HTR process heat application 
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PROJECT INDEPENDENCE/DATA 
= ey yy Evaluation System (PIES) documentation. 
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Two-dimensional stress wave calculations of kinetic 
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Modeling of thermal cracking kinetics. I. Thermal cracking of 
ethane, pro) e, and their mixtures, 2:51131 
Modeling of thermal cracking kinetics. Il. Cracking of iso-butane, 
of n-butane, and of mixtures ethane-propane-n-butane, 2:51132 
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Ozone exposure reife prostaglandin biosynthesis in perfused 
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PROTECTION (RADIATION) 
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Study of non-histone chromatin proteins with affinity for DNA. 
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Investigation of molecular mechanisms in ee action 
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Specific cytosol-binding protein for 1,25-dihydroxyvitamin Ds in 
rat intestine, 2:53055 
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Energy and protein production from wastes. Progress 
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Specific cytosol-binding protein for 1,25-dihydroxyvitamin Ds in 
rat intestine, 2:53055 
PROTEINS/DEUTERATION 
Biosynthesis with deuterated microorganisms (Escherichia coli, 
Rhodospirillum rubrum, Halobacterium halobium, 
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PROTEOLIPIDS 
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Multiple forms of Drosophila —- DNA polymerase: evidence 
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Trends in the a of pressurized-water-reactor containment 
structures and systems, 2:51550 
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Hydrid B4C absorber control rod evaluation report, 2:51773 
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Pt. 2, 2:51497 vane a 716-660-005) - 
'WR TYPE REACTOR: 
Exxon Nuclear Company WREM-Based Generic PWR ECCS 
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Porosity determination on pyrocarbon by means of automatic 
-— image analysis 2:51586 (GERHTR- 171) 
oe CA IN/QUANTITATIVE CHEMICAL 
Quantitative chemical method for the ao een of the 
disordered 


carbon component in pyrocarbon coatings of fuel 
particles, 2:52584 (AED-Conf-762 716-275-000) 
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Cee Sd acne TS aso und Ce 
1, 2:51507 (EPRI-NP-240) 
QUAD CITIES-1 REACTOR/THERMAL EFFL’ 
"model ot thres nuclear power pleat aeea, 231798 (CONE. 
by of eal monitoring and preoperational hydrothermal 
mesic} at three nuclear power t sites, 2: $1798 (CONF- 


QUALITY 


QUANTUM ELEC + a 2: Stel | <p Abs ny. a) 


See electrodynamics (a (a biblingrs $9 yn aoe with abstracts), Report 


for 1964-Feb 77, 2:53270 _— 
QUANTUM FIELD THEORY 

See also QUANTUM ELECTRODYNAMICS 
QUANTUM FIELD THEORY/BOUND STATE 
Nont tae om solitons, 2:53268 (COO-2271-97) 
QUANTUM ELD THEORY/INTERACTIONS 
Soliton eg — as selfinteracting Dirac field in three space 


dimensions, 2: 
QUANTUM FIELD THEORY/SOLITONS 
Fermion: field nontopological solitons. II. Models for hadrons, 
2:53267 (COO-2271.89) 
Nontopological solitons, 2:53268 ag 
Soliton ae selfinteracting Dirac field in three space 


QUARK CO 
See BAG MODEL 
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QUARK MODEL 
Virtual quark-quark in the pseudoparticle bac und (Quantum 
fluctuations; a functions), 2:53255 ( 1545-214) 
QUARKS/FUNCTION: 

— cert ts oh in a pseudoparticle background (Quantum 
epi beg po tye a : — ( 1545-214) 
QUARKS/PARTI 

a a in the pseud Secoshae bac! und (Quantum 

vo epinen bene mad Faeroe 2:53255 ( 1545-214) 
QUARTZ/COMP 
Compression of a quartz, 2:52571 
— 


QUAR 
Solution c rex V- in hot dry rock geothermal 
-611) 


hemistry an 
systems, 2:51379 (LA-UR- 
Fae aden (a bibli h h abs: ) 
oles (a biblio, y wit! tracts). 

ay for 1964-Feb 77, 2:53218 (NTIS/PS-77/0168) 


Analysis of discrete-time —— for random output processes and 
network solutions, 2:53570 (BNL-22580) 


RADIATION ACCIDENTS 
Cae programs at SRL to evaluate environmental effects 
PST 15-304) and postulated accidental releases, 2:52915 
RADIATION ACCIDENTS/MANAGEMENT 
Short radiological emergency response training program 
(Radiological emergency response training program outline), 
2:53118 (BNL-22302) 
RADIATION DOSES/SAFETY STANDARDS 
Guide concerning the target value of dose in neighbor of a light 
water power reactor site, 2:51670 
RADIATION EXPOSURE (DOSES) 


TENE 
See RADIATION PROTECTION 
RADIATION PROTECTION ate ym 


Safety aspects of the experimen alee high-temperature 
led reactor, 2:51874 B84 GAERL 13 
SAFETY 


gas-coo! 
RADIATION 
See RADIATION PROTECTION 
RADICALS/BIOCHEMICAL REACTION KINETICS 
Investigation of molecular mechanisms in photodynamic action 
and radiobiology with nanosecond flash photolysis and pulse 
radiolysis. Progress » July 1, 1976-September 30, 1977, 
a: 53043 (C (COO-2217-21) 
ag nmtey oye EXCHANGE 
exchange in rigid biradicals, 2:52647 
RADIOAC AEROSOLS/PARTICLE RESUSPENSION 
Formulation and a omega > diffusion-deposition- 
lem, 2: 
RADIOACTIVE OLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
Model to estimate the local radiation doses to man from the 
atmospheric release of radionuclides (LWBR development 
program) 2: 2: pes ia caterajee 1273) 
RADIOA UENTS/ENVIRONMENTAL 


National in inventory a be selected pen monito | programs. 
jummary of current or recently comp! projects, 
1976, 2: 50928 (ORNL/TM. 5792) 
on the ERDA Marine Sciences Research program for 
the west coast of the U.S., 2:52935 (CONF- ests. 
RADIOACTIVE EFFLUENTS/HEALTH HAZARDS 
Prediction of environmental radioactive contamination levels to 
follow the commissioning of “Kozloduj” nuclear power station, 


2:51795 (INIS-mf-3431) 
/ RADIOACTIVE WASTE 


RADIOACTIVE MA 
DISPOSAL 
—— of toxic wastes. II. Poisonous and radioactive wastes, 
RADIOACTIVE MATERIALS/RADIOACTIVE WASTE 
PROCESSING 
a a “a toxic wastes. II. Poisonous and radioactive wastes, 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
See also SHAFT EXCAVATIONS 
Management of reactor waste, 2:51496 (AED-Conf-76-660-001) 
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Some fundamental difficulties encountered in panting wastes and 
waste products from nuclear reactors, 2:51084 
a — E be wer DISPOSAL/BIBLIOGRAPHIES 
ational waste te: storage program bibliography, 2:51080 
(Y/OWI/TM-26) 
RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 


EFFECTS 

LASL models for environmental transport of radionuclides, 
2:52933 (LA-UR-77-1020) 

RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 

Geohydrologic-engineering geology evaluation of the — 
Group in western Alabama and northeast Mississipp 
ea’) radioactive waste disposal, 2:51076 (Y/O F/SUB. 

National waste terminal oe program (No text, graphs only), 
2:51077 (Y/OWI/TM-12) 

Summary review of rock mechanics workshop on radioactive 
waste disposal, 2:51078 (Y/OWI/TM-20) 

United States program for the safety assessment of geologi 
a4 of commercial radioactive wastes, 2: ‘51079 (Y, OWL 


) 
RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 
Evaluation of safety factors with respect to ocean disposal of 
waste materials, 2:51075 (PB-263400) 
Revised oceanographic model to calculate the limiting capacity of 
the ocean to accept radioactive waste, 2:51074 (NRPB-R-58) 
RADIOACTIVE WASTE DISPOSAL/SAFETY 
Safety evaluation of the radioactive waste-cement composites, (4). 
hing behavior of '*7Cs in the crushed samples, 2:51073 
(JAERI-M-6749) 
United States program for the safety assessment of oO, 
dis , of commercial radioactive wastes, 2:51079 OWL 
RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 
Preliminary determination of mechaaical properties on rock salt 
from southeastern New Mexico, 2:51085 
Summary review of rock mechanics workshop on radioactive 
waste dis , 2:51078 (Y/OWI/TM-20) 
RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 
Characterization of trench water at the Maxey Flats low-level 
radioactive waste disposal site, 2:51068 (BNL-NUREG-22838) 
RADIOACTIVE WASTE DISPOSAL/TRANSMUT. auraee 
Actinide partitioning and transmutation pro; a 
October 1, 1976-March 31, 1977, 2:51054 {OR hin rMSetb) 
RADIOACTIVE WASTE DISPOSAL/UNDERGRO 
DISPOSAL 
Application of borehole geophysics to the selection and 
monitoring of nuclear waste disposal sites, 2:51082 
Basis for predition of denudation and erosion in central Kansas 
(Estimate of likelihood that erosion by the Arkansas River will 
expose the Hutchison salt member, control Kansas, during next 
million years), 2:53188 aap ag 3454) 
RADIOACTIVE WASTE FACILITIES 
Evaluation of isotope es land burial water chemistry at 
commercially operated low-level radioactive waste disposal 
sites. Quarterly progress report, July-September 1976, 2:51069 
(BNL-NUREG- 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Influence of plutonium recycle on the radioactive waste 
management system, 2:51037 (BNWL-SA-6193) 
Management of radioactive waste from nuclear power plants, 
2:51035 (AED-Conf-76-660-014) 
Radioactive waste ey eer: in the United Kingdom, 2:51039 
Regional Nuclear Fuel Cycle Centres. Vol. II. Basic studies, 1977 
report of the IAEA study project, 2:51031 (STI/PUB- 
445(Vol.2)) 
Separation, storage, and disposal of krypton-85: status and 
rojects, 2:51049 (GERHTR-177) 
RADIOACTIVE WASTE MANAGEMENT/COST 
Alternatives for long-term management of defense high-level 
radioactive waste, 2:51038 (ERDA.77-42/ 1) 
ey TVE WASTE MANAGEMENT/DECISION 


Alternatives for long-term management of defense high-level 
radioactive waste (23 alternative plans), 2:51072 (ERDA-77-42/ 


2(Vol.2)) 
RADIOACTIVE WASTE MANAGEMENT/GOVERNMENT 
POLICIES 


Radioactive waste 
RADIOACTIVE WA 
ASSESSMENT 
Technology assessment and impact analysis of separation methods 
applied to radioactive waste management (Photochemical 
tion of actinides), 2:51036 (BNL-50628) 
RADIOACTIVE WASTE PROCESSING/CALCINATION 
Technical Division quarterly progress report, January 1-March 31, 
1977, 2:51051 (ICP- 1117) 


ment policy, 2:52004 
MANAGEMENT/TECHNOLOGY 
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RADIOACTIVE WASTE phat ncreemttr arin 0 
TRU waste cyclone drum incinerator and treatment s' 
ee + A October-December 1976, 2: 31053 \MLM-MU 


RADIOACTIVE WASTE PROCESSING/EVAPORATION 
Technical Division quarterly progress report, January 1-March 31, 
1977, 2:51051 (ICP-1117) 
RADIOACTIVE WASTE PROCESSING/FILTERS 
Discharge apparatus for filter assembly for radioactive 
contaminants (Patent), 2:51066 
Discharge apparatus for filter assembly for radioactive 
contaminants (Patent), 2:51065 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 
Pre-treating device for recovering radioactive dilute gases 
(Patent), 2:51061 
Separation of rare gases by membranes, 2:51063 
RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 
Deactivation and treatment of mine wastewaters and of aqueous 
solutions discharged in uranium ore treatment and processing 
(Patent), 2:51059 
Method of remo ranium and its compounds from mine 
wastewaters ani aqueous solutions discharged in 
hydrometallurgical mets so: ore treatment (Patent), 2:51057 
Methods of removing uranium and its compounds from mine 
wastewaters (Patent), 2:51058 
Treatment of liquid radioactive wastes at the Leningrad station, 


2:51064 
RADIOACTIVE WASTE PROCESSING/PRECIPITATION 
Process for ee pe gee substances (Patent), 2:51062 
RADIOACTIVE W. PROCESSING/RESEARCH 
PROGRAMS 
Actinide partitioning and transmutation pro rogress report, 
October 1, 1976-March 31, 1977, 2:51054 (ORNL/TM-5888) 
TRU waste cyclone drum incinerator and treatment system. 
Quarterly report, October-December 1976, 2:51053 (MLM-MU- 
77-62-0002) 
RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 
Annual report on the characteristics of high-level waste glasses, 
2:51045 (BNWL-2252) 
Bitumization of natural sorbents used for processing radioactive 
wastes, 2:51060 
—a 3 Hanford sludge by conversion to glass, 2:51041 (ARH- 
A-28 
Gel solidification of radioactive organic liquid waste, 2:51056 
(PNCT-831-75-01) 
Immobilization of hazardous residuals by encapsulation. Annual 
letter technical rt, 2:51055 (PB-262648) 
Immobilization of tritiated aqueous waste in polymer impregnated 
concrete, 2:51042 (BNL-22900) 
Past, present, and future of fixation of radioactive wastes in 
bitumen: history of the process, 2: 51067 (BNWL-tr-251) 
Phase behavior and radiation effects in high level waste class, 
2:51046 (BNWL-SA-6168) 
Properties of radioactive wastes and waste containers. Quarterly 
age report, July-September 1976, 2:51044 (BNL-NUREG- 


Solidification of _— concentrate and solid waste generated as 
by-products of the liquid radwaste treatment systems in light- 
water reactors, 2:51043 (BNL-NUREG-22839) 

Vitrification studies for Savannah River Plant radioactive wastes, 
2:51048 (DP-MS-76-76) 

RADIOACTIVE WASTE PROCESSING/TRANSMUTATION 

Investigation into the use of a fast breeder reactor to incinerate 
actinide waste from the U.K. nuclear power programme, 
2:51047 (CEGB-RD/B/N-3903) 

RADIOACTIVE WASTE PROCESSING/ULTRAFILTRATION 

Development of ultrafiltration and inorganic adsorbents: January- 
March 1977, 2:51052 (MLM-2420) 

RADIOACTIVE WASTE STORAGE 
ASEA reduces nuclear waste in Sweden, 2:51040 
Project ‘Nuclear Fuel Safety’, 2:51085 
RADIOACTIVE WASTE STORAGE/RESEARCH PROGRAMS 

Technical Division qu uarterly progress report, January 1-March 31, 
1977, 2:51051 (ICP-1117) 

RADIOACTIVE WASTE ple pa cimaate a 

Radioactive wastes, 2:5108 

RADIOACTIVE WASTE STORAGE/UNDERGROUND 
STORAGE 
oe = waste can be stored safely in rock formations, 
108 

Preliminary concept of waste retrieval system: tank wall access 
using underground mining techniques for removal of 
= waste (sludge, saltcake and liquid), 2:51070 (BNWL- 


) 
RADIOACTIVE WASTES 
See also OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
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RADIOACTIVE WASTES/ENVIRONMENTAL EFFECTS 
Cae programs at SRL to evaluate environmental effects 
OF: ray and postulated accidental releases, 2:52915 
RADIOACTIVE WASTES/LEACHING 
cron migration, 2:S1071 (CONE Am, Np, I, and Tc and their influence 
tion, 2:51071 (CONF- 7 0512-17) 
tion of tritiated aqueous waste in polymer impregnated 
concrete, 2:51042 (BNL-22900) 
Safety evaluation of the radioactive waste-cement composites, (4). 
ing behavior of '*"Cs in the crushed samples, 2:51073 
(JAERI-M-6749) 
RADIOACTIVE WASTES/MATERIALS HANDLING 
Preliminary concept of waste retrieval system: tank wall access 
using underground mining techniques for removal of 
7 ee waste (sludge, saltcake and liquid), 2:51070 (BNWL- 
RADIOACTIVITY LOGGING 
See also X-RAY FLUORESCENCE ANALYSIS 
Application of nuclear methods in logging ging prospect holes for coal, 
ea non-metallic ores carried out by Geologicky Pruzkum 
va, 2:52828 (INIS-mf-3473) 
(OACTIVITY TRANSPORT 


ive products in the fast reactor primary coolant circuit 
(LMFBR): 2:51607 (CS-INIS-55) 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
IN DATING 


RADIOISOTOPE HEAT oy ree PROGRAMS 


Isotopic power materials developmen 
for period ending December 41, 19 1976, 2:51113 Ts ORNL TM, 
RADIOISOTOPE HEAT SOURCES/SAFETY 
Environmental and ee ge safety studies. Interaction of 
es mene ate gy ge 
rogress report, January 1-March 31, 1 2:51112 
ean cee PRy 


See also BETA DECAY RADIOISOTOPES 
RADIOISOTOPES/CHEMISORPTION 


Movement of radioactivity at the U.S. 


deposited underground 
ERDA Nevada Test Site, 2:52931 (UCRL-78670) 
/ ENVIRONMENTAL 


RADIOISOTOPES TRANSPORT 
LASL models for environmental transport of radionuclides, 
2:52933 (LA-UR-77-1020) 
RADIOISOTOPES/RADIONUCLIDE MIGRATION 
Movement of radioactivity deposited underground at the U 
ERDA Nevada Test Site, 2:52931 (UCRL-78670) 
RADIOMETERS 
bearer solar radiation measuring equipment, 2:51164 (ORO/ 


See RADIOISOTOPES 
RADIOSENSITIZERS/USES 
Use of hypoxic cell radiosensitizers with mixed x and a radiations 
(T-1 human = CHO cells), 2:53111 
RADIOSURGER 
See RADIOTHERAPY 
RADIOTHERAPY/SIDE EFFECTS 
More on radiation (Thyroid carcinoma in c — following 
a y to head, neck, and chest), 2:53120 
be of hyperthyroidism: use of '*"I a 125], 2:53126 (BNL- 


RADIUM/RECOVERY 
Radium removal from uranium ores, 2:51009 
RADIUM 213/ALPHA DECAY 
Gamma and alpha decay from the 2.1 msec isomer *"*Ra, 2:53311 
(LBL-5075) 
RADIUM 213/ENERGY-LEVEL TRANSITIONS 
Gamma and alpha decay from the 2.1 msec isomer *"*Ra, 2:53311 
(LBL-5075) 
RADIUM 226/ADSORPTION 
Deactivation and treatment of mine wastewaters and of aqueous 
solutions discharged in uranium ore treatment and processing 
(Patent), 2:51059 
RADON/RADIOCHEMICAL ANALYSIS 
<a of a radiochemical method for anal radon gas 


mine atmospheres: co the Moonee, > 

1975-March 31, 1976, 2:52585 (ANL-USBM-1) 

RADON 209/ENERGY LEVELS 

Gamma and alpha decay from the 2.1 msec isomer *"*Ra, 2:53311 
(LBL-5075) 


Rn via adsorption on sieves for 
HTGR-OGCS, 2:51050 (ICP-1114) 
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RADON 220/NUCLEAR MAGNETIC MOMENTS 
Theoretical estimates of ic moments for excited nuclei shell 
and effects, 2:53318 (LBL-5075) 
ATION HAZARDS 


RADON 
a of potential radiological pag oe health effects from 
34 —- 
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“lamers as water out of the Raft River River geothermal 
wells, 2:5132 
RAIL TRANSPORT/ALASKA 
Alaska railroad’s future freight market. Volume III. Final report 1 
Jul 74-30 Apr 76, 2:51979 (PB-264646) 
RAIL TRANSPORT. cece ng eae 1964-1974 ¢ 
Railroad t ————- olume 1. a 


pane with abstracts). Report for 1964-74, 2:52188 
(NTIS/PS-77/0196) 
Railroad 


— transportation. Volume 2. 1975-March, 1977 (a 
pm oe with | mang Report for 1975-Mar 77, 2:52189 


(NTIS/PS-77/019 
RAIL TRANSPORT/FORECASTING 
Alaska railroad’s future freight market. Volume III. Final report 1 
Jul 74-30 Apr 76, 2:51979 (PB-264646) 
RAILWAYS 
See also ELECTRIC RAILWAYS 
RAILWAYS/MARKET 
Alaska railroad’s future freight market. Volume III. Final report 1 
Jul 74-30 aoe 2:51979 (PB-264646) 


Modeling of rainstorm and ope ume interaction for atmospheric 
release of effluents, 2:52895 (SAND-76-9302C) 
RAIN WATER/CHEMICAL COMPOSITION 

Trace elements in rainwater and dry deposition around a smelting 

— 2:52913 

RANCHO SECO-1 REACTOR/GASEOUS WASTES 

See plume diffusion at Rancho Seco Generating 

i ds 2:51780 (EPRI-NP-238) 
PTICAL SYSTEMS 


tical timing receiver for the NASA laser 
OT high ae recision time interval ted 2: oF oy 1 BL6153)_ 
‘CLE ENGINES/DESI 
Steam engine for a motor vehicle (Patent), 2:52320 
RANKINE CYCLE POWER SYSTEMS/OPTIMIZATION 


Optimum operating conditions for a cylindrical parabolic f 
collector/Rankine power generation cycle system, 2:51210 
(SAND-75-6132) 
TRANSIT SY: 


See also ELECTRIC RAILWAYS 
RAPID TRANSIT SYSTEMS/ELECTRIC-POWERED 
VEHICLES 
Feasibility study of electric buses for public transit in Honolulu, 
Hawaii, 2:52378 (CONF-740215-P2 
pe ne Bonen Renn SYSTEMS/ENVIRONMENTAL EFFECTS 
issues for automated guideway transit 
om conan S197 (PB-263640) 
RAPID TRANSIT SYSTEMS/SOCIO-ECONOMIC FACTORS 
Mass transit, 2:52301 (CONF-740215-P1) 
RARE EARTHS 
See also GADOLINIUM 
RARE EARTHS/SOLVENT EXTRACTION 
Predictive thermodynamic models for ee extraction of 
a aay lanthanides and actinides, 2:52614 (IS- 
T- aan 


RARE GASES/SEPARATION PROCESSES 
of rare gases by membranes, 2:51063 


F 
See REFUSE DERIVED FUELS 
REACTIVITY ee eee TESTING 
uclear electronic equi it for control and monitoring panels., 
2:51764 (CEA-N-1939) 
CTIVITY S/SPECIFICATIONS 


REA’ 
Nuclear electronic it for control and moni 
2:51764 NEARED) tat 
CTOR ACCID) 


REACTOR CORE DISRUPTION aa 
GCR safety program. Quarterly lor 
ending March 31, 1977, 2:51865 (GA-A. 14382) = 
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REACTOR ACCIDENTS/COMPUTER CALCULATIONS 
SASIAS - computer code manual for complex analysis of fast 
reactor a accidents, 2:51854 (CS-INIS-21) 
— — Sap ce eayen  4 
plitting method for com hydrodynamic and 
structural response, 2: 31851 100 -770533-1) 
DENTS/RADIATI ON MONITORING 
High efficiency mixed species radioiodine air ling, readout, 
and dose assessment system, 2:52914 (BNL-22307) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/FAILURES 
Fourth water-reactor safety-research informtion meeting, 2:51918 
REACTOR COMPONENTS/MATERIALS TESTING 
aes poarch ny to the radiation damage problem in reactor 
52523 (AERE-R-8522) 
REACTOR COMPONENTS/PHYSICAL RADIATION 


EFFECTS 
Systematic approach to the radiation damage problem in reactor 
materials, 2:52523 (AERE-R-8522 
REACTOR COMPONENTS/QUALITY ASSURANCE 
Cate assurance di the manufacture of nuclear power plant 
3 = — ee pap ne 
REAC R CO 
Fast reactor a ao St emmy ess re} wah October-December 
1976 (LMFBR), 2:51864 EDL-TM 76-58) 
Gamma prior distribution selection for Bayesian analysis of failure 
rate and en :51883 (LA-UR-77-155) 
REACTOR COMPONENTS/STRAINS 
Dnreoh” high temperature strain gage, (5), 2:51624 (PNC- 
REACTOR COMPONENTS/STRESS ANALYSIS 
Thermal and stress analyses with ANSYS program (LMFBR), 
2:51626 (PNC-N-241-76-14) 
REACTOR COMPONENTS/WELDED JOINTS 
Cracking in welded joints - occurrence and prevention in nuclear 
plant, 2:51734 (CS-INIS-36) 
REACTOR COMPONENTS/WELDING 
Nickel and nickel-alloy bare welding rods and electrodes (ASME- 
ani additional requirements), 2:51667 (RDT-M-1- 


REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear — 
Exxon nuclear power distribution control for pressurized water 
reactors, 2:51775 (XN-76-40(A)) 
be use Model 414 control system signal selection device, 
2:51774 (WCAP-8900) 
REACTOR CONTROL SYSTEMS/CONSOLES 
Human : aids to smooth operation, 2:51777 
Human — review of nuclear power plant control room 
a rt, 2:51766 (EPRI-NP-309) 
REA’ R CO) OL SYSTEMS/DESIGN 
Instrumentation design of some WWER-400 nuclear power plant 
ing circuits and development trends of Czechoslovak 
control systems, 2:51765 (CS-INIS-54) 

— NTROL hte sepharnae par inact METERS ' 
uclear electronic t for control and monitorin els., 
2:51764 (CEA- NI 1035) “—s! 

REACTOR CONTROL THEORY 
See REACTOR KINETICS 

REACTOR COOLING SYSTEMS 
See also PRIMARY a T CIRCUITS 

RHR SYSTEM: 
Forced siphon breaker iPencat, 2:51910 
Preheater moun method and preheater mounting and securing 
band (Patent), 2:51738 
REACTOR COOLING SYSTEMS/ACOUSTIC MONITORING 
Sey ¢ sound sensor, 2:51728 (AED-Conf-76-086-000) 
REA’ R COOLING SYSTEMS/ACTIVITY at 
Radioiodine behavior in the reactor coolant s —-s » 


transient 2:51850 Sareea anal 
REACTOR LING SYSTEMS/FL' 


Role of heat and mass transfer in te D FLOW programme 
(PHWR), 2:51594 (INIS-mf-3474) 


System-inherent errors in velocity measurement from correlation 
6-086-000) 


of tem ure 2: 51692 (AED-Conf-7 
COOLING SYSTEMS/FLUID MECHANICS 
high order method for fluid dynamics equation, 2:51699 
(AED-Cont 77-007-000) 
REACTOR COOLING SYSTEMS/HEAT TRANSFER 5 
Heat transfer during flow of a liquid metal in a closed cylindrical 
cavity under the action of inertial forces, 2:51643 


REACTOR KINETICS/COMPUTER CALCULATIONS 


7 hic meas‘ ge ce thie Oi 2:51696 
D-Conf-76-08 
Rise of heat and mass comet in nuclear power programme 
(PHWR), 2:51594 (INIS-mf-3474) 
REACTOR COOLING SYSTEMS/MASS TRANSFER 
7 phic measuring methods in heat and mass transfer, 2:51696 
AED-Conf-76-08 )) 
REACTOR COOLING SYSTEMS/MECHANICAL 
VIBRATIONS 
Flow-induced and acoustically induced vibra’ 


ting led pete on cg 2:51862 (OAAia 5 
REACTOR E50LING SYSTEMS/NOZZLES 


Three-dimensional analysis of T-branch pipe, 2:51751 
REACTOR COOLING SYSTEMS/P' 
Sound measurements to detect cavitation Reed in reactor 
. coolant pum; : 2: ae ee pt 
yoyt -Bubbler pump level control study system stem design ia 
iS rx o Engineering memorandum No. 0153, 2:5 (BLPD- 
-P-105 
REACTOR COOLING SYSTEMS/WATER CHEMISTRY 
Analysis for chloride ion in high purity water and heavy water of 
pressurized reactors and cooling systems by ion selective 
electrode, 2:52611 
REACTOR CORE DISRUPTION/CONTAINMENT 
Fast Reactor Safety Research Pro; . Quarterly 
October-December 1976 (LMFBR excursions, 
bed and pool behavior), 2:51896 (SAND-77-014: 


itdown debris 
REACTOR CORE DISRUPTION/MATHEMATI MODELS 


Reactor development pro; TO) report, April 1977 
(LMFBR), 2:51845 EANL-RDP-60) 
Slug model of fast reactor accident processes with sodium 
ex ays 2:51855 (CS-INIS-22) 
RE RESTRAINTS 


Saaiireeaead PROGRAMS 
Quarterly p 
ending February 28, 1977 (LMFBR) 2:31640 51640 


ARD-CRe 
3045-16) 
—— = RESTRAINTS/STRESS TTT 
eactor development rt, 
(LMFBR), 2: — s (ANL-RDP-80) -_ 
REACTOR CORES 
One dimensional een os calculation code, GTB-I, for 
plutonium dioxide-uranium dioxide light water lattices, 2:51524 
(PNCT-831-75-01) 
Some mathematical methods of the solution of the activi 
transport and of the fuel ore A aga 2:51724 (23187) 
REACTOR CORES/DEFORMA’ 
Study of fuel block collision in HTGR core, 2:51567 (GA-A- 
14359 


REACTOR CORES/FISSION PRODUCTS 
Mn _ from LMFBR cores, 2:51603 (CEGB-RD/B/N- 
3813) 
REACTOR CORES/FLUID FLOW 
Steady state thermal hydraulic analysis of a boiling water reactor 
core, for various power distributions, using computer code 
THABNA, 2:51512 (INIS-mf-3477) 
REACTOR CORES/HEAT TRANSFER 
Steady state thermal hydraulic analysis of a boiling water reactor 
core, for various power distributions, using computer code 
THABNA, 2:51512 (INIS-mf-3477) 
REACTOR CORES/RADIOACTIVITY TRANSPORT 
Some mathematical methods of the solution of the activities 
transport and of the fuel burnup equations, 2:51724 (ZJE-187) 
REA R CORES/SEISMIC 
Study of fuel block collision in HTGR core, 2:51567 (GA-A- 
14359) 
REACTOR CORES/SUPPORTS 
Structural safety analysis of HTGR core supports, 2:51882 (LA- 
UR-76-2613) 
REACTOR FUEL 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Measuring methods in sodium technology, 2:51729 (AED-Conf- 
76-086-000) 
REACTOR KINETICS 
Practical lems in the operation of nuclear reactors (Book; in 
Russian), 2:51708 
Present status on algorithms and benchmark tests for numerical 
solution of the rent tn neutron —e equation 
Benchmark tests on 


neutron kinetics codes. 
I, 2:51716 (JAERI- Mas 3) 
CTOR KINETICS/COMPUTER CALCULATIONS 
CIPER: a two- and three-dimensional code based on 
diffusion theory, 2:51719 (JAERI-M-6722) ‘ 
Comparing the accuracy and effectiveness of several diffusion 
9 oy based on different methods, 2:51701 (AED-Conf- 


Core restraint development. 





REACTOR KINETICS/FINITE DIFFERENCE METHOD 


Comparison of coarse-mesh methods in benchmark and realistic 
reactor problems, 2:51703 (AED-Conf-77-007-000) 
REACTOR KINETICS/FINITE DIFFERENCE METHOD 
Representation of boundary conditions in thermal reactor global 
analysis by diffusion theory emplo: ath § finite difference 
we the 2:51713 (INIS-mf- 
REA' R KINETICS/FINITE METHOD 
+ and time-dependent reactor dynamics on the basis of a 2D 


roe a 51706 (AED-Conf-77-007-000) 
REACTOR / FLUX SYNTHESIS 


Approximative solution for discretized diffusion problems by 
-— of a coarse-mesh method, 2:51704 (AE. nf- 77-001- 


Using higher-order polynomials for an ruieain of the 
neutron flux in the coarse-mesh method QUABOX/CUBBOX, 
2:51705 (AED-Conf-77-007-000) 

REACTOR KINETICS/GROUP CONSTANTS 

ESELEM ~ a code for calculating fine neutron 7. 

multi- cross sections in plate lattice, 2:5171  OAERI-1245) 
REACTO Kl ree 

CALCULATIO: 

Development ad on computer program HONEYCOMB for 
analyzing detailed nuclear characteristics of fast breeder reactor 
core, 2:51616 (JAERI-M-6677) 

KASY synthesis programme for the approximative solution of the 
3-dimensional neutron diffusion equation. State of development, 

lanned programme extensions, and ery to problems 
from the field of reactor design, 2:51700 (AED-Conf-77-007- 


000) 
Using the finite element method to calculate three-dimensional 
problems in reactor physics, 2:51702 (AED-Conf-77-007-000) 
Verification of the = ee method and the pro; e 
MEDIUM-2 by means of benchmark calculations 
omeumene with experiments in PWR reactors, 2:51541 (AED- 
-77-007-000) 
REACTOR KINETICS EQUATIONS/ASYMPTOTIC 
SOLUTIONS 
Asymptotic behaviour of a critical point reactor in the absence of 
a controller, 2:51721 (KFK-2367) 
REACTOR KINETICS EQUATIONS/NUMERICAL 
SOLUTION 
es control of a class of unconstrained bilinear systems, 
REACTOR KINETICS EQUATIONS/TWO-DIMENSIONAL 
CALCULATIONS 
ees and time-dependent reactor dynamics on the basis of a 2D 


ee eee 2:51706 (AED-Conf-77-007-000) 
REACTOR L 


“a diffusion aon — XYZ-MUGDI with data-analyzing 
2:51709 (GKSS-76/E/39) 
REAC IR LATTICE PITCH 
See REACTOR LATTICE PARAMETERS 
REACTOR LATTICES/NEUTRON FLUX 
A h to box homogenisation-lattice properties, 2:51714 
NIS-mf-3496) 
REACTOR LATTICES/NEUTRON SPECTRA 
ESELEM 4: a code for calculating fine neutron ——— and 
me a of as = in plate lattice, 2:51715 (JAERI-1245) 


“len ot and methods applied in the safet 
assessment of nuclear facilities in the member states of the EC. 
Possibilities and limits of a com m oriented at 
harmonization, 2:51843 (AED-Conf-77-008-015) 

REACTOR LICENSING/COST 

U.S. Nuclear Regulatory Commission determination of proposed 
license fees for fiscal year 1977. References Federal Register 
No. 42 FR 22149, 2:51665 (NUREG-0268) 

a -- pec? ae reg ean a MENTATION 
ety ysis report for nuclear power plants in the mn 
Republic of Germany, 2:51655 AED-Conf.76-660-0 

REA R LICENSING/RECOMMENDATIONS 

Guidelines of the Reaktor-Sicherheitskommission (RSK) (German 

Federal Ie ublic), 2:51659 (AED-Conf-77-008-006) 
REACTOR 
(See also poe materials.) 
See also NUCLEAR FUELS 
REACTOR MATERIALS/FRACTURE PROPERTIES 
Experimental and statistical requirements for.deve a well- 
K/sub IR/ curve. Final report, 2:52510 (EPRI-NP-372) 
— ee ne TESTING 
en tons, to the radiation damage problem in reactor 
52523 (AERE-R-8522) 
REACTOR MATERIALS/MECHANICAL PROPERTIES 

Fast Breeder = Third quarterly report, 1976, 2:51915 
(EURFNR-1391) 

REACTOR es my are ee sy pe RADIATION EFFECTS 

Graphites suitable for mar advanced nuclear reactor 

systems (HTGR), 2:51552 (AED-Conf 716-275-000) 
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Irradiation induced changes of some roperties of a 
reactor graphite (HT' 4 2:51560 (AED Cont 16-275-082) 
Irradiation induced creep oto for H.T.R. applications, 
2:51553 (AED-Conf-76-27 
Reactor radiation damage on pO (HTGR), 2:51562 (AED- 
Conf- a, 
—_ the radiation damage problem in reactor 
terials, 2.52523 352523  (AERE-R-8592) 
REACTOR TOR MATERIALS/RESEARCH PROGRAMS 
—— — vel a gram. 
gress report for the period ending March 31, QI977 GETGR), 
ey 51569 eee 
REACTOR NOISE/MATHEMATICAL MODELS 
Noise mot ees _ survey of theory and practical application, 2:51695 


(AED-Conf- 

REACTOR OPERATION 
Practical problems in the operation of nuclear reactors (Book; in 
Russian), 2:51708 

“tee eee ws. 

icensed units 71/6) report 

commasieail M5 1664 (NURES-0020- 
REACTOR OPERATION/QUALITY ASSURANCE 
ity assurance program description, 2:51669 


Comparison, with regard to safety, between a hard-wired reactor 
rotection system and a computerized protection system. Pt. 1, 
751885 (MRR-161) 

Design bases for the thermal overpower AT and thermal 

overtemperature AT trip functions, 2:51901 (WCAP-8745) 

Transient incidents without loss of coolant and their mitigation, 

2:51500 (AED-Conf-76-660-056) 
REACTOR PROTECTION SYSTEMS/LOGIC CIRCUITS 
B logic for the Westinghouse Integrated Protection System, 
S1907 (M (WCAP-8898) 
REACTOR PROTECTION SYSTEMS/RELIABILITY 
Unreliabili 7 =e complex system with parallel redundancy and 
REA IR SAFETY 

(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also FAULT TREE ANALYSIS 

Burnout in heat transfer. II. Subcooled and low-quality 
forced-convection systems (PWR and BWR), 2:51919 

Fast Breeder Project. Third quarterly report, 1976, 2:51915 
(EURFNR-1391) 

Fourth water-reactor safety-research informtion meeting, 2:51918 

Is nuclear energy acceptable, 2:52006 

Physics aspects of reactor safety, 2:51866 (INIS-mf-3481) 

REACTOR SAFETY/BIBLIOGRAPHIES 
Reactor safety: a literature search, 2:51897 presets 
REACTOR SAFETY/RESEARCH PROG: 
Fast reactor safety technical 5 ‘December 
rate CMBR), 21864 HED aan 
ast Reactor Safety report, 
October-December 1976 1976 LMFBR exe ursions, meltdown debris 
bed and pool ey tw 2:51896 (SAND-77-0145) 
GCR safety program. Quarterl y pro for the period 
ending March 31, 1977, 2:51863 (GA-A-1 
-temperature gas-cooled reactor safety studies for the 
ivision of Reactor Safety Research. Quarterly report, 
January 1, 1977-March 31, 1977, 2:51889 (O) / 


TM-115) 
ty yee) July- 


HTGR Safety Evaluation Division. 
- cons oh — 2:51847 (BNL- 
eactor tec 
I-December 31 31, Ig TOR, BW BWR; BWR LMEBR), 251881 2:51881 
REACTOR SIMULATORS 


3-D simulator of the BWR reactor, state and 


(NEDO-20946A) 
Three-dimensional BWR core slemiater, 2:51520 (NEDO-20953A) 
REACTOR SITES/EVALUATION 
Site Lay 2:51786 (AED-Conf-76-660-065) 
REACTOR SITES/GEO 
Limited site review for the San Joaquin Nuclear Project. Project 
No. y = 51788 (NUREG-0284) 


Limited fe the Sen Jos Nuclear 
Sealine or uin Nuclear Project. Proj 
No. 499, 2:51788 (NUREG-0284)" si 
REACTOR SITES/SEISMOLOGY 
Evaluation of uake ground motion characteristics at nuclear 
plant sites, 2:51791 (SAN/1011- 107) 
ited site review for the San Joaquin Nuclear Project. Project 
No. 499, 2:51788 (NUREG-0284) 
Problem areas in the of seismic hazard analysis 
procedures, 2:51790 /1011-101) 
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REACTOR SITES/SOILS 
Evaluation of earthquake ground motion characteristics at nuclear 
plant sites, 2:51791 (SAN/1011-107) 
Seismic soil/structure interaction ae a idelines. Volume II. 
State-of-the-art procedures (LMFBR), 2:51632 (SAN/1011-111) 
REACTOR SITING 
See SITE SELECTION 
REACTOR TECHNOLOGY/RESEARCH PROGRAMS 


Reactor SS? m annual report. (April 1, 1975 - 
March 31, 1976), 2:51691 691 JAERI-M.¢71 710) ‘ 
— VESSELS/CLOSURES 
cover for a fast onaad oe 2:51650 (ANL-Trans-1090) 
REX IR VESSELS/DES: 
Design methods a resure li operating at elevated 


ture, 2:5 
REACTOR VES VESSELS/ REACTOR VESSELS 
results co ptr ultrasonic testing of austenitic 
oo welds (SNR-300 reactor vessel), 2:51647 
REACTOR VESSELS/THERMAL INSULATION 
Sqgeues device for heat-insulating panels (Patent; LMFBR), 


Thermal insulation (LMFBR), 2:51641 (ANL-Trans-1091) 
RECORDS RETRIEVAL 

See INFORMATION RETRIEVAL 
RECOVERY (BIOLOGICAL) 

See BIOLOGICAL RECOVERY 


CLE (FUEL) 
See FUEL CYCLE 
RECYCLING/ECONOMICS 
a materials: the answer to America’s resource needs, 
RECYCLING/TECHNOLOGY ASSESSMENT 
Chromium and nickel wastes: a survey and appraisal of recycling 
bana 2:52281 


(FUEL) 
See REPROCESSING 
REDUCTASES 
See OXIDOREDUCTASES 
IRS (NEUTRON) 
See NEUTRON REFLECTORS 
REFORMER PROCESSES 
See also STEAM REFORMER PROCESSES 
Guard beds in hydrocarbon conversion with an acidic 
multimetallic catalytic composite (Patent), 2:50898 
REFRIGERATING MACHINERY 
See also REFRIGERATORS 
REFRIGERATING MACHINERY/VALVES 
Bidirectional piston valve (Patent application), 2:52691 
REFRIGERATION/RESEARCH P’ ROGRAMS 
Observations on European low-temperature physics research: an 
annotated directory of low-temperature physics in British 
universities and some comments on the low temperature —_ 


—_— in Europe. Technical report, 2:52696 (AD-A-036959) 
REFRIC ERATORS/COMPRESSO 


Improved efficiency compressors for household refrigerators and 
reezers (Electric motors), 2:52165 (CONF-7605139-) 
REFRIGERATORS/DESIGN 
Continuous magnetic refrigerator operating near room 
temperature, 2:52672 (LA-6581) 
Energy consumption of a domestic refrigerator appliance. Phase 
II, 2:52154 (CONF-7605139-) 
Reduction of energy on combination refrigerator-freezers through 
anes —-, 2:52166 (CONF-7605139-) 
/ EFFICIENCY 


Energy consumption of a ee refrigerator appliance. Phase 

II, 2:52154 (CONF-7605 139 -) 
REFRIGERATORS/ENERGY CONSERVATION 

——= conservation through more efficient refrigerants, 2:52153 

(CONF-7605139-) 

Improved efficiency compressors for household refrigerators and 
| ai (Electric motors), aa (CONF-7605139-) 

REFRIGERATORS/ENERGY CONSUMPTION 

Energy consumption of a domestic refrigerator appliance. Phase 
Il, 2:52154 '(CONF-7605139-) 

Labeling and consumer information pro for ss erator- 
freezers: a study of the effectiveness of energy use labeling as a 
device to increase the efficiency of the nation’s appliances, 
2:52176 (PB-264406) 

Reduction of energy on combination refrigerator-freezers through 

improved 2:52166 (CONF-7605139-) 
REFRIGER - a ck Sage 237733 (8-7 15219) 
tem, 2: -7T]- 
“an | been reigeraton Isle Royal 
tovoltaic-pow tor a at Isle Royale 
National Park bank used for energy storage), 
2:51180 (ERDA/NASA/1022. 71/15) 
phate tae ty lian: 4 til ices fe 
use! ces and utility services for energy 

conservation in jade. 2:52159 (CONF-7605139-) 


RESEARCH PROGRAMS/DATA COMPILATION 


Sees SOLID WASTES 
REFUSE DERIVED FUELS 
See ~ INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
REFUSE DERIVED FUELS/CHEMICAL COMPOSITION 
Combustion factors for refuse derived fuel utilization in existing 
boilers, 2:51146 
REFUSE DERIVED FUELS/COMBUSTION 
Energy and materials recovery system Aon! Iowa, 2:51424 
REFUSE DERIVED FUELS/COMBUSTION PROPERTIES 
Combustion factors for refuse derived fuel utilization in existing 
boilers, 2:51146 
REFUSE DERIVED FUELS/PRODUCTION 
Developments leading to the _ of an urban refuse pyrolysis 
unit for gas production, 2:5277 
Monroe County resource recovery project, 2:52776 
Resource recovery from refuse, 25377 
REFUSE DERIVED FUELS/SPECIFICATIONS 
anaes il roach to urban solid ee , 2:52777 
ES/EIKONAL APPRO: 
sy energy hadron dynamics based on a Stochastic-field multi- 
eikonal theory, 2:53271 (ANL-HEP-PR-77-33) 
REGOLITH 
See OVERBURDEN 
RELATIVITY THEORY 
See also GENERAL RELATIVITY THEORY 
RELATIVITY THEORY/BIBLIOGRAPHIES 
Relativity theory (a biblio; os with abstracts). Report for 1970- 
Feb 77, 2:53344 (NTIS 77/0201) 
RELAYS/PERFORMANCE 
Performance of high-speed distance relays with particular 
reference to travelling-wave effects, 2:51482 
RELAYS/TRAVELLIN VES 
Performance of high-speed distance relays with 
reference to travelling-wave effects, 2:51482 
OTE HANDLING EQUIPMENT 


Preliminary concept of waste retrieval system: tank wall access 
using underground mining techniques for removal of 
— waste (sludge, saltcake and liquid), 2:51070 (BNWL- 


34) 
REPROCESSING 
See also PUREX PROCESS 
REPROCESSING/FORECASTING 
Reprocessing of spent nuclear fuels in OECD countries, 2:51032 
REPTILES 


See also LIZARDS 
REPTILES/REPRODUCTION 

Reproduction by Uta stansburiana (reptilia, lacertilia, iguanidae) in 

southern Nevada, 2:53040 
RESEARCH PROGRAMS/COST 

Inventory of federal energy-related environment and safety 
research for FY 1976. Volume I. Executive summary, 2:52855 
(ERDA-77-50/1(Vol.1)) 

Inventory of federal energy-related environment and safety 
research for FY 1976. Volume III. Catalog of environmental 
control technology research projects, 2:52856 (ERDA-77-50/ 
3(Vol.3)) 

Inventory of federal energy-related environment and safety 
research for FY 1976. Volume IV. Catalog of operational safety 
research projects, 2:52857 (ERDA-77-50/4(Vol.4)) 

Inventory of federal energy-related environment and 
research for FY 1976. Volume II. Catalog of biomedical and 
environmental research projects (Part 2), 2:52858 (ERDA-77- 
50/2(Pt.2)(Vol.2)) 

Inventory of federal energy-related environment and safety 
research for FY 1976. Volume II. Catalog of biomedical and 
environmental research projects (Part I), 2:52859 (ERDA-77- 
50/2(Pt.1)(Vol.2)) 

RESEARCH PROGRAMS/DATA COMPILATION 

Inventory of federal energy-related environment and safety 
research for FY 1976. Volume I. Executive summary, 2:52855 
(ERDA-77-50/1(Vol.1)) 

Inventory of federal energy-related environment and safety 
research for FY 1976. Volume III. Catalog of environmental 
control eee research projects, 2:52856 (ERDA-77-50/ 
3(Vol.3 

Inventory of federal energy-related ——— and safety 
research for FY 1976. Volume IV. Catalog 
research projects, 2:52857 (ERDA-T7-S0AVol 4) 

Inventory of federal energy-related environment 
research for FY 1976. Volume II. Catalog of biomedical and 

environmental research projects (Part 2), Ww 52858 (ERDA-77- 
50/2(Pt.2(Vol.2)) 

Inventory of federal energy-related environment and safety 
research for FY 1976. Volume II. Catalog of biomedical and 





RESEARCH REACTORS 


pager — projects (Part I), 2:52859 (ERDA-77- 
/2(Pt. ol. 
REACTORS 
See also ACPR REACTOR 
APSARA REACTOR 
CIRUS REACTOR 
FBRF REACTOR 
FFTF REACTOR 
FMRB REACTOR 


REA 
nen REACTORS/REACTOR EXPERIMENTAL 
fc a 
report on the low san “ea fissiochemical loop 


6: Operations d iod of April 1975 to 
March i376 a een AERL m7 
RESERVOIR 
Method of maintain the commataliey of hydrocarbon reservoir 
rock it), 2:508' 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
ENTIAL SECTOR/ENERGY CONSERVATION 
Energy label: a means of energy conservation, 2:52013 
Illinois conservation feasibility report: executive summary, 
2:52012 12 (PB-262717) 
RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
Computer analysis of thermal performance of residences. Final 
report, 2:52093 
Fuels and —a data: United States by states and census 
divisions, 1973. Information circular, 2:52048 (PB-262362) 
RESIDENTIAL neces se DEMAND 
Regi reference ener; tems, 2:52020 (EPRI-EA-462) 
RES a ag —— abe en oe GAS 
— ysis (Price impact on supplies and 
Le ‘ (PB-261999) 
RESIDENTIAL S ECTOR/PO IEMAND 
Estimation of the residential demand cycle for electricity, 2:52079 
(EPRI-SR-31) 
RESIDUAL FUELS/COMBUSTION 
Burn-up and soot-emission of heavy-oil flames at swirl-free 
atomization, 2:50922 
RESIDUAL FUELS/COMBUSTION PRODUCTS 
Burn-up and a of heavy-oil flames at swirl-free 
atomization, 2:50922 
RESIDUAL FUELS/DESULFURIZATION 
Hydrodesulfurization of asphaltene-containing black oil with a 
-alumina composite catalyst of specified particle density 
{Patent), 2:50895 
a 


pe Shad op sneer a 


icles 
RESIDUAL oe 
ys rng icles of 


fet on 


om es “a ne oan 


Profitable utilization of incinerator residue, 2:52276 
Quality of products from Bureau of Mines resource recovery 
onsinat and Pptmneea bd recycling, 2:52278 


See RADIOACTIVE WASTES 
URCES 


See also GEOTHERMAL RESOURCES 
MINERAL RESOURCES 
RESOURCES/AVAILABILITY 
RESOURCES /BCO materials Le , 2:52293 


licies Sees a od exhaustible resource cartel: the case 
“oro $3. (world oil project). Working paper, 2:52059 (PB- 
RESOURCES/EXPLOITATION 
Policy-impact model for the supply of depletable resources with 
lications to crude oil, 2: 
R CES/MATERIALS RECOVERY 
Breakeven economics of resource recovery systems, 2:52269 
RESPIRATION 
Photosynthesis/respi 
ommie stress, 2:52936 
RESPIRATION/MO! 


RESPIRA TION/PIGMENTS 


TON STEMPERATURE in estuarine animals, 2:53087 
RESPIRATION TURE EFFECTS 
Respiratory adaptation: fishes (Review), 2:53137 


ion ratios in aquatic microcosms under 
CONF-770654-1) 
RING 
: fishes (Review), 2:53137 
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RESPIRATORY SYSTEM 
See also BRONCHI 
LUNGS 
RESPIRATORY SYSTEM/ADENOMAS 
a ome adenoma of the mouse: a simple model of its growth 


electron seers 2:53063 (LBL-5624) 
RESPIRATORY SYSTEM DIS 


in the com an of caine eniesiny oittn abies ty 
— re ea ollowing irradiation or drug 


_— 2:53123 
RETINA/BUR 
eye Safe separation distances from nuclear detonations. 
Final Jan 75-Jan 76: 2:53184 - tae, 
REVEGETATION/PREFERRED S ‘ 
Reclamation of coal mine wastes in New Brunswick, 2:50670 
GY BALANCE 


FIELD 
scout diffusion — of reverse-field pinch 
REVERSE-FIELD PINCH/KINK INSTABILITY 
Experimental, 3-D numerical and analytical study of reversed-field 
Jane MEE Ne 
RE SE-FIELD PINCH/PERFORMANCE 
Reversed-field pinch ex; ts on TPE-1, 2:53487 
REVERSE-FIELD PINCH/PLASMA CO) 
Current, temperature and confinement time ars. toroidal 
reversed-field pinch ex ts ZT-I and ZT-S, 2:53357 
REVERSE-FIELD PINC LASMA HEATIN 
Heating, diffusion and stability of reverse-field shia 
co tions, 2:53358 
REVERSE-FIELD PINCH/PLASMA INSTABILITY 
Heating, diffusion and stability of reverse-field pinch 
tions, 2:53358 
REVERSE-FIELD PINCH/RELAXATION 
Relaxation of toroidal discharges, 2:53403 oy ae -76-506-009) 
REVERSE-FIELD eee 


inch ex: 
REVERSE-FIELD PINC 
Studies of the stability of a fusion burn in a reversed field pinch 
device, 2:53470 gee de 
RF SYSTEMS/POWER AMP’ 


Passive radio uenc peak power wer multiplier (Patent), 2:52768 
a ISLAND/ENER POLICY 


standards and jae - in public school 
buildings. An overview of three states: Colorado, Rhode Island, 
Vir 2:52182 (TID-27629-P3) 
RHOD ALLOYS/CATALYTIC 
or a with —_ sup Ste ceil for methanation of coal- 
ved gases: P! hnical progress report, 
October 23, io7eTeneare 22 1 22, 1977 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE-1790-7) 
RHODIUM ALLOYS/POISONING 
Alloy catalysts a ae ee supports for methanation of coal- 
derived gases: Phase 'y technical progress ONL Ne, 
October 23, i976 Jeowase 2, I 22, 1977 7 saison in -Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE-1790- 
RHODIUM ALLOYS/SORPTIVE PROPERTIES > 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: Phase 2. Quarterly technical pro; oS ah 
October 23, 1976-January 22, 1977 (7 siecle Ni; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE-1790-7) 
ODOSPIRILLUM 


Reaction of ribulosebisphosphate carboxylase from 
um rubrum with the potential affinity label 3- 
bromo-1,4-dihydroxy-2-butanone 1,4-bisphosphate, 2:53053 


RHR 
(Residual heat removal.) 
RHR SYSTEMS/DESIGN 
An integrated safe shutdown heat removal system for light water 
reactors, 2:51891 (PB-262009) 


INUCLEASE 
See RNA-ASE 
RIBOSOMES/CHEMICAL COMPOSITIO 
a neutron studies of the E. coli Uibosome, 2:53058 (BNL- 
RIBOSOMES/DEUTERATION 
Biosynthesis with deuterated microorganisms (Escherichia coli, 
Halobacterium 


Rhodospirillum rubrum, halobium, 
Synecliococcus, Scenedesmus), 2:53042 (CONF-761234-2) 
RIBOSOMES/ESCHERICHIA COLI 

3) in neutron studies of the E. coli ribosome, 2:53058 (BNL- 
RIBOSOMES/MOLECULAR STRUCTURE 

a he neutron studies of the E. coli ribosome, 2:53058 (BNL- 
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RIEMANN WAVES 
See SHOCK WAVES 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 


See HAZARDS 


See also AMAZON RIVER 
HUDSON RIVER 
MISSISSIPPI RIVER 
POTOMAC RIVER 
SANTEE RIVER 
SUSQUEHANNA RIVER 
RIVERS/THERMAL POLLUTION 
Thermal pollution. I. Control techniques and 
biblio; hy with abstracts). Report for 1 
(NTIS/PS-77/0184) 
RIVERS/WATER QUALITY 
Impact of upstream storage and diversions on salinity balance in 
estuaries, 2:52953 
RNA-ASE/BIOCHEMICAL REACTION KINETICS 
Investigation of molecular mechanisms in one age a 
and radiobiology with nanosecond flash, hotolysis 
radiolysis. Progress ry ae July 1, 1976- seaiber 50. mT 
2: 53043 ( (CO0-2217-2 
ROADS/CONSTRUCTION 
Stabilization of wastes for construction, 2:52273 
ROADS/FOUNDATIONS 
Multilayer adsorption wih molecular orientation of asphalt on 
mineral te and other substrates, 2:50919 
ROADS/LIG iG SYSTEMS 
Technical a aoed lightin analysis of pe he discharge lamps for 
street an ting purposes, 
ROCK BURSTS 
Mechanism of rock fracture in gas bursts (5 refs), 2:50766 
ROCK BURSTS/ACOUSTIC MONITORING 
Hecla’s seismic detection system, 2:52712 
ROCK BURSTS/FO) G 
Geological criteria for the gasdynamic hazard in coalfields (21 
refs), 2:50765 
Investigation of the scale invariant properties of failure (Seismicity 
anomalies precursors of rock failures on laboratory scale, in 
rock bursts, and earthquakes), 2:53191 
— oo | anomaly prior to a moderate rock burst: a case study, 
ROCK BURSTS/PRECURSOR 
Investigation of the scale invariant properties of failure (Seismicity 
anomalies precursors of rock failures on laboratory scale, in 
rock bursts, and earthquakes), 2:53191 
a y anomaly prior to a moderate rock burst: a case study, 
ROCK BURSTS/SEISMIC DETECTION 
Hecla’s seismic detection system, 2:52712 
Investigation of the scale invariant properties of failure (Seismicity 
anomalies precursors of rock failures on laboratory scale, in 
rock bursts, and earthquakes), 2:53191 
ROCK MECHANICS 
Summary review of rock mechanics workshop on radioactive 
waste di , 2:51078 (Y/OWI/TM-20) 
ROCK MECHANICS/MATHEMATICAL MODELS 
model for static and d ic problems, 2:53198 
ROCK MECHANICS, GS 
Site characterization, 2:53197 
ROCK MECHANICS/REVIEWS 
Porosity, permeability, and rock mechanics: a review (Review of 
theoretical and ex ntal eeiantign, 2:53200 
ROCK MECHANICS/SIMULATIO 
Structural response governing ll fracturing operations in 
rock media. Final report, 2:53194 (TID-27649) 


See also METAMORPHIC ROCKS 
RESERVOIR ROCK 
ROCKS/COMPRESSIBILITY 
In - hn to determine design parameters for heavy structures, 


ROCKS, DEFORMATION 
Determination of in situ modulus of deformation in hard rock 
mines of the Coeur d’Alene District, Idaho, 2:53206 
In = oy to determine design parameters for heavy structures, 


eneral studies (a 
Mar 77, 2:53016 


Plate-bearing and borehole-jack tests in rock: a finite element 
analysis, 2:53205 
ROCKS/DENSITY 
Rock characterization at a geothermal site, 2:51328 
ROCKS/DILATOMETRY 
Determination of in situ modulus of deformation in hard rock 
* mines of the Coeur d’Alene District, Idaho, 2:53206 


RUNAWAY (REACTOR ACCIDENT) 


ROCKS/ELASTICITY 

Rock characterization at a pm site, 2:51328 

ROCKS/EXPLOSIVE FRA iG 

Anisotropic creation and closure of tension induced fractures 

(Explosive induced rock fractures), 2:53195 (UCRL-79578) 
ROCKS/FRACTURE PROPERTIES 

Fracture p' tion in rock: laboratory tests and finite-element 

analysis, 253308 
ROCKS/HYDRAULIC mere ae <a 

Structural response governing hydraulic fracturing 

rock media. Final ee 2: 53194 (TID-27649) 
ROCKS/MECHANIC, OPERTIES 

Representativeness of physical and mechanical characteristics of 
rocks surrounding coal seams, and methods of estimating them 
(3 refs), 2: 50672. 

ROCKS/PERMEABILITY 

Effect of temperature and confining pressure on fluid flow 
properties of consolidated rocks, 2:53193 (PB-262732), 

Hertz theory — to the porosity-pressure, permeability- 
pressure and failure strength-porosity variations of porous 
rocks, 2:53190 

ROCKS/PHYSICAL PROPERTIES 

Comprehensive — control study of a mechanized 
operation. Volume II. Special — rts: 1. Physical properties 
coal and coal measure rocks. 2 g capacity of rot and 
floor rocks. 3. Response of borehole pressure cells. 4 
Installation of subsurface instrumentation. Final report, 2:50740 
(PB-262476) 

ROCKS/POROSITY 

Hertz theory — to the porosity-pressure, permeability- 
pressure and failure strength-porosity variations of porous 
ae 2:53190 

characterization at a geothermal i 2:51328 

ROCKS/RADIONUCLIDE GRATI 

Retention of plutonium and americium ~ 4 rock, 2:52932 
ROCKS/SHEAR PROPERTIES 

In be — to determine design parameters for heavy structures, 

Rock borehole shear test, 2:53204 
ROCKS/TENSILE PROPERTIES 

Tensile strength of rocks subjected to explosive loading (4 refs), 


2:50628 
ROOF BOLTS/COMPARATIVE EVALUATIONS 
Comparative evaluation of rock bolt anchors, 2:50782 
ROOF BOLTS/PERFORMANCE 
Variable mechanical roof bolt tension: the causes and potential 
cures (3 refs), 2:50727 (CONF-761087-) 
ROOF BOLTS/PERFORMANCE TESTING 
— or) roof bolting at the Marion Mine, 2:50729 (CONF- 
1087- 
ROOFS/FAILURES 
—— . roof fall warning system. Final report, 2:50748 (PB- 
2628 
ROOFS/FRACTURES 
Remote sensing as a contributor to reducing mining hazards, 
2:50725 (CONF-761087-) 
ROOFS/SUPPORTS 
Longwall mining roof support for double deck machines (Patent; 
14 claims), 2:50806 
Roof support experience with friction rock stabilizers, 2:50726 
(CONF-761087-) 
~~ AND PILLAR MINING/DATA ACQUISITION 


operations in 


pane canal investigation of room mining in the 
eastern United States (6 refs), 2:50764 764 UCR 78758) 
ROOM AND PILLAR MINING/GROUND SUBSIDENCE 
Guidelines for mining near water bodies. Phase III. 
pe pene: = guidelines for mining under surface waters. 
yey 2:50756 (PB-264728) 

ROGM A . PILLAR ge ery nepiots ys 
xperimental investigation o! coal mining 
eastern United States (6 refs), 2:50764 764 UC CRL-78758) 

ROTORS 
See also DARRIEUS ROTORS 

ROTORS/PERFORMANCE ies 

> windmill characteristics and re! — 
i cone Ce 1 Oct-31 Dec ng 2: m1 8 (PB 265828) 

ROUS SARCO 


See ONCOGENIC VER USES 
RUBBERS/MATERIALS RECOVERY 
Reclaiming products from shredded junked cars by the water-only 
and heavy-medium c clone process 2:52782 
RUBIDIUM BROMID. 
Charge distribution in ions and the lattice constant of rubidium 
—— according to the statistical method, 2:52629 (SAND- 
10) 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 





RUTHENIUM 99/ELECTRONIC STRUCTURE 


RUTHENIUM 99/ELECTRONIC STRUCTURE 
a in metals: applications of the Moessbauer effect (some 
=a electronic structures from *’Fe, Sn, "Eu, *Ru, 
Ir, 195 Pt, 197 Au, 181T a, 161Dy, 155Gd, and 237Np Moessbauer 
effect. 142 refs), 2:52503 
RUTHENIUM 99/ISOMER SHIFT 
Volume-corrected isomer shifts on transition metal atoms: charge 
flow and elec hh 2:52515 (BNL-22861) 
RUTHENIUM 99/MO) 
“hyarde in metals: applications et the Moessbauer effect (some 
hydride electronic structures from 5’Fe, ‘Sn, ‘**Eu, *Ru, 
Ir, 195 Pt, 197 Ay, 181T ag, 161Dy, 155Gd, and 237Np Moessbauer 
effect 142 refs), 2:52503 
Moessbauer effect (ME) of impurities in hydrogen-loaded 
jum, 2:52487 
R ALLOYS/CATALYTIC EFFECTS 
Alloy catalysts with —— eae for ~ peat of coal- 
derived gases: Phase technical progress report, 
October 23, 976 locus ant 22, 1977 (7 pa Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2: 50588 (FE-1790-7) 
RUTHENIUM ALLOYS/POISONING 
Alloy catalysts with monolith su for methanation of coal- 
derived gases: Phase 2. eee nares maar 
October 23, 1976-January 22, 1977 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE-1790-7) 
RUTHENIUM ALLOYS/SORPTIVE PROPERTIES 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases: Phase 2. y technical progress report, 
October 23, 1976-January 22, 1977 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE-1790-7) 
RWE-BAYERNWERK REACTOR/PRESSURE 
Experimental determination of the neutron dose of the KRB 
pressure vessel and its operational significance, 2:51495 (AED- 
Conf-76-556-006) 
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SACCHAROMYCES CEREVISIAE/BIOLOGICAL RADIATION 
EFFECTS 


Investigation of molecular mechanisms in photodynamic action 
and ee with nanosecond flash photolysis and 
radiolysis. Progress report, July 1, 1976- ~ o 30, 1977, 
2:53043 (COO-2217-21) 

SACCHAROMYCES CEREVISIAE/GENE RECOMBINATION 

Recombination in Saccharomyces cerevisiae: a DNA repair 
mutation associated with elevated mitotic gene conversion (X 
and UV radiation), 2:53114 

SACCHAROMYCES CEREVISIAE/MUTATIONS 

Recombination in Saccharomyces cerevisiae: a DNA repair 
mutation associated with aoveted mitotic gene conversion (X 
and UV radiation), 2:53114 

SAFEGUARDS 
See also PHYSICAL — DEVICES 
yg eta ge en ue ‘ 

Design of an engineered safeguards system for a mixed-oxide fuel 
fabrication facility, 2:51101 (SAND-77-0896C) 

SAFEGUARDS/EFFICIENCY 
Modeling of adversary action for saf 
assessment, 2:51103 (UCRL-79217(Rev.1)) 
SAFEGUARDS/EVALUATION 
Assessment of some safe; evaluation techniques. Final 
rt, 2:51096 (PB-263702) 
SAFEGUARDS/FAULT TREE ANALYSIS 

Modeling of adversary action for safe 

maenent, 2:51103 (UCRL-79217(Rev.1)) 
eee set epee on ap - 
Decision retical o! aes roblems in nuclear 

facilities, 2:51092 CINIS-mf-3612 ? 
SAFEGUARDS/SIMULA 


Nuclear facility squat modeling using discrete event 
simulation, 2 5109 a ems mod 


See also REACTOR SAFETY 
/RESEARCH 


effectiveness 


effectiveness 


Raventery Rare casey caaed enviocmnent ond afnty 

research for FY 1976. Volume I. Executive summary, 2:52855 
(ERDA-77-50/1(Vol.1)) 

SAFETY (NUCLEAR) 


See _— TION PROTECTION 
LOGICAL EFFECTS 
Ck 


2:52954 
Tolerance to high eee ir by wtptn et te 
Philippine 


frog, Rana cancrivora, 2:53144 


ERA Vol. 2, No. 21 


**Siratpe ptrole petrol B Mound salt dome. Final 

— reserve: Bryan Mo t 
environmental statement, 2:52055 (PB-262839) 
SALT DEPOSITS/E OSION 


Basis for predition of denudation and erosion in central Kansas 
(Estimate of likelihood that erosion by the Arkansas River will 
the Hutchison salt member, control Kansas, during next 
million years), 2:53188 (ORNL/SUB-3454) 
SALT DEPOSITS/RADIOACTIVE WASTE DISPOSAL 
Basis for predition of denudation and erosion in central Kansas 
(Estimate of likelihood that erosion by the Arkansas River will 
_—- Hutchison salt member, control Kansas, during next 
years), 2:53188 (ORNL/SUB-3454) 
SALT DEPOSITS/ROCK MECHANICS 
determination of mechanical properties on rock salt 
from southeastern New Mexico, 2:5108 
SALT DEPOSITS/SAFETY 
Basis for predition of denudation and erosion in central Kansas 
(Estimate of likelihood that erosion by the Arkansas River will 
— the Hutchison salt member, control Kansas, during next 


, 2:53188 (ORNL/SUB-3454) 
SALTON SEA G FIELD/BRINES 


Sampling and characterization of sus solids in brine from 
Magmamax No. 1 well, 2:51370 (UCRL-79007) 
SALTS ICAL PROPERTIES 
Thermal energy storage material thermop! a 
measurement and heat transfer im: 
SALTS/THERMODYNAMIC PRO! 
Thermal energy storage material thermop 
measurement and heat transfer impact, ey T1936 iN. 7-12510) 
SAMARIUM 152/CRYSTAL FIELD 
Cc field effects in rare earth ions, 2:52496 
S 152/MOESSBAUER EFFECT 
field effects in rare earth ions, 2:52496 
S 152/ROTATIONAL STATES 
Semi- rotational band theory, 2:53304 (LBL-5075) 
SAN BAY/SEDIMENTS 
a icle rt and circulation in San Francisco 
Ly an overview, a 52958 
SAND/LIQUEFACTI 
Determination of Tol _— characteristics by large-scale 
laboratory tests (Sand), 2:52926 (PB-257233) 
SANDIA LABORATORIES/DARRIEUS ROTO 


131936 iN. 7-12 12510) 


INES/PERMEABILITY 
— tal study of fracture permeability in porous rock, 
: 1 
SANDSTONES/POROSITY 
Effects of tem and stress on fluid flow and storage 
capacity of porous rocks, 2:53189 
SANDSTO /STRESS RELAXATION 
bap measurements in large rock specimen (Effects of size 
and stresses on ultrasonic wave ea 2:53203 
SANDSTONES/ULTRASONIC WAVES 
Stress-relief measurements in large rock specimen (Effects of 
and stresses on ultrasonic wave velocities), 2:53203 
SANTEE RIVER/MANAGEMENT 


toe ae, y of estuarine on. 2:52989 
SAVANNAH PLANT/GASEOUS WASTES 
Computer programs at SRL to evaluate environmental effects 


SRP a and postulated accidental releases, 2:52915 
-75-384 
pag ey RIVER PLANT/RADIOACTIVE WASTE 
Model mera) dose-to-man from buried solid waste, 2:51089 
peo -18) 
SAV. RIVER PLANT/RADIOACTIVE WASTE 
MANAGEMENT 


Alternatives for long-term management of defense -level 
radioactive waste (23 alternative plans), 2:51072 a A-77-42/ 


2(Vol.2)) a cteateanthinien 
.*) ‘ense 
(ERDA-77-42/1) 


RIVER PLANT/RADIOACTIVE WASTES 
SS 6S See nae effects 
ret 73380) and postulated accidental releases, 2:52915 


nonferrous metals in coal 


“ee ote of certain ~ — 
combustion, 2:50838 a8 (PE 262168 T/SU) 
SULFID 


SCANDIUM STRUCTURE 
of strains at Fe** Acaite in the thicepiel FeScaS, 


2:52554 
JUSEN THTR REACTOR 

See THTR-300 REACTOR 
USEN-2 REACTOR/CONTAINMENT BUILDINGS 
design criteria for containments in Germany, 2:51530 
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SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS/CONSTRUCTION 

Feasibility study on es impact of + and codes on university 
and college ener; olume I. Executive summary, 2:52180 
(TID-27629-P1P1 

SCHOOL BUILDINGS/ENERGY CONSERVATION 

Building standards and energy conservation in public school 
buildings. An overview of three states: Colorado, Rhode Island, 
Virginia, 2:52182 (TID-27629-P3) 

Energy and educational facilities: costs and conservation, 2:52181 

D-27629-P2) 

Feasibility study on the im _ of By ge and codes on university 
and co energy use. Vol Executive summary, 2:52180 
(TID-27629-P1P1 

SCHOOL BUILDINGS/ENERGY CONSUMPTION 

Building standards and | conservation in public school 
buildings. An overview of three states: Colorado, Rhode Island, 
Virginia, 2:52182 (TID-27629-P3) 

Energy and educational facilities: costs and conservation, 2:52181 
(TID-27629-P2) 
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See SCINTISCANNING 
SCINTILLATION COUNTING 
Chemiluminescence, 2:52595 
Liquid scintillation in medical diagnosis, 2:52600 
Mechanisms of the liquid scintillation process, 2:52597 
SCINTILLATION COUNTING/C RATION STANDARDS 
Standardization in liquid scintillation counting, 2:52592 
SCINTILLATION COUNTING/EMULS 
Study of the sizes and distributions of colloidal water in water- 
emulsifier-toluene systems, 2:52603 
ay ne san COUNTING/ERRORS 
tion in liquid scintillation counting, 2:52593 
scintt LATION COUNTING/MEETINGS 
iquid scintillation: science and technology, 2:52596 
scit ILLATION COUNTING/SAMPLE PREPARATION 
Heterogeneous counting on filter support media, 2:52599 
a oxidation for liquid scintillation counting, 2:52586 (CONF- 


) 
Tiwue solubilization, 2:52594 
SCINTILLATION COUNTING/STANDARDIZATION 
Some factors influencing external standardization, 2:52602 
SCINTILLATION Q (CHING/CORRECTIONS 
External standard method of quench correction: advanced 
techniques, 2:52604 
oo —_— considerations in heterogenous systems, 
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ANNING 
Radiological seminar CLXII: liver scanning in polycystic liver 
disease, 2:53098 
SCRAP METALS/AVAILABILITY 
Scrap demand versus newly available supply: 1975-1985, 2:52291 
SCRAP METALS/RECYCLING 
Density separations of nonferrous scrap metals with magnetic 
fluids, 2:52781 
Recovery of metals from industrial waste, 2:52780 
Scrap demand versus newly available supply: 1975-1985, 2:52291 
Steel from ferrous can scrap, 2:52292 
Technical and economic analysis of processes for the recovery of 
—- the non-ferrous portion of automobile shredder refuse, 
SCREW PINCH/PERFORMANCE 
ae cross-section screw-pinch experiment on TPE-la, 
: 1 
SCRUBBERS/BIBLIOGRAPHIES 
Gas scrubbers used in — control. Volume 1. 1964-1975. 
(citations from the NTIS data base). Report for 1964-75, 2:50640 
(NTIS/PS-77/0189) 


Gas scrubbers used in pollution control. Volume 2. 1976-February, 


1977. (citations from the NTIS data base). Report for 1976-Feb 
77, 2:50641 (NTIS/PS-77/0190) 

Gas scrubbers used in pollution control. Volume 1. (citations from 
the Enginee: ae Index data base). Report for 1970-73, 2:50642 
(NTIS/PS-77/0191) 

Gas scrubbers used in pollution control. Volume 2. (citations from 
the Enginee: Index data base). Report for 1974-75, 2:50643 
(NTIS/PS.77 192) 


Gas scrubbers used in pollution control. Volume 3. (citations from ° 


the ineering Index data base). Report for 1976-Feb 77, 
2: (NTIS/PS-77/0193) 
SCRUBBERS/COMPARATIVE EVALUATIONS 
Cupola emission control with the energy saving centripetal vortex 
wet scrubber: a pilot investigation, 2:52785 
Some new approaches to iden) ventilation of the working 
face, 2: (CONF-761 
SCRUBBERS/DESIGN 
Liquid film target impingement scrubber (Patent), 2:51464 


SEDIMENTS/ACTIVATION ANALYSIS 


Peabody's mines find better way to reduce dust (Scrubbers 
mounted on continuous miners), 2:50802 
SCRUBBERS/FLY ASH 
Progress in the conversion of sulfur oxide scrubber sludges into 
environmentall — 2:52284 
SCRUBBERS, AN 
Flue gas desulfurization: state-of-the-art review, 2:50656 
SCRUBBERS/PERFORMANCE 
Controlling emissions from p oo en calciners with high 
rformance wet scrubbers, 
SCRUBBERS/SLUDGES 
Progress in the conversion of sulfur oxide scrubber sludges into 


environmentall: table ucts, 2:52284 
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Alternatives for di of flue cleaning wastes, 2:50657 
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Public participation in ener, 
roceedings, 2:51977 
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Public participation in -related decision making: 
—o 2:51977 (MTR-7367) 


SEA 
See SHORES 


SEAFOOD 
See also SHRIMP 
SEAFOOD/QUANTITATIVE CHEMICAL ANALYSIS 
Chemical characteristics of fish caught in the northeast Pacific 
Ocean, 2:52999 
SEALS 
See also GASKETS 
SEALS/STRESS ANALYSIS 
Application of ADINA to nonlinear contact problems, 2:52684 
CRL-79593) 


See also ATLANTIC OCEAN 
MEDITERRANEAN SEA 
PACIFIC OCEAN 
SEAS/BIOMASS PLANTATIONS 
Ocean food and ener, ject, 2:51199 
SEAS/PETROLEUM EPOStTS 
Our petroleum future: ocean research, 2:50869 
SEAS ILLUTION 
Petroleum in the marine environment, 2:52981 (CONF-7305131-) 
SEAS/TEMPERATURE GRADIENTS 
Ocean thermal energy conversion: resource, ecol 
environmental studies. Interim quarterly report 
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and 
lo. 1, 2:51235 


Uranium recovery from seawater. Final report (Methods with 
very low environmental insult), 2:51007  ceepee any 
SEA WATER/CHEMICAL COMPOSITIO 
Flux of a and essential element acon the Continential 
Shelf Ecosys oe oe report, July 1, 1976-September 30, 
1977, 2: 32938 SR 39- ae 
SEAWATER/CO 
Concurrent studies pte enhanced heat transfer and materials for 
ore aes exchangers. Progress report, 2:51228 (COO/ 
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SEA WATER/DESALINATION 
Sea water desalination plants - an alternative to river water 
treatment, 2:51442 
SEAWATER/NUTRIENTS 
Flux of energy and — element through the Continential 
Shelf Ecosystem. Pro report, July 1, 1976-September 30, 
1977, 2:52938 (SR 39-17) 
SEAWATER/QU. ANTITATIVE CHEMICAL ANALYSIS — 
Com) anal 


tion standardization laboratory, 
of the pombe forms of dissolved coduiala; lead, 
in 5 eonelies 2:53003 
Nitrous oxide in the sea, 2:52995 
Potentiometric determination of calcium and magnesium in 
seawater, 2:53004 
SEAWATER/TEMPERATURE MEASUREMENT 
Fishel Boceveccm, Pro may * Ful 1, 1916 Soprember 30, 
e: report, July 
1977, 2: a 38 (RO. OES) 
SEBACEOUS 
See SKIN 
SEDIMENTS/ACTIVATION ANALYSIS 
Nuclear techniques —— to studies of pollutants in ground 
water, 2:53011 (B A-6186) 





SEDIMENTS/CHEMICAL ANALYSIS 


SEDIMENTS/CHEMICAL ANALYSIS 
Geochemical exploration for uranium in the Grenville Province of 
Ontario, 2:51001 
SEDIMENTS/DEPOSITION 


Dredging and jor geologic processes in San 

Diego Bay, Califor, 2: 52963, 

Suspended-partic' and circulation in San Francisco 
Bay: an me 2:52958 

Transport and deposition of suspended sediment in the Gironde 

estuary, France, 2:52957 

SEDIMENTS/DIGESTION 
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SEDI ENTS/ECOLOGICAL CONCENTRATION 
Laboratory and field studies on the long-term effects pang 
“ae on benthic marine invertebrates, 2:52980 (BNWL- 
*'Sedimen logy and channel eee hology of ic basin 
tology c morp of an anoxic 
southern Netherlands, 2:52962 
SEDIMENTS/ENVIRONMENTAL TRANSPORT 
ee a eeany Ctatens Bowe, 
SEDIMENTS/FLUID FLOW 
Pe Oe ee ae beens transport rates, 
SEDIMENTS/GEOCHEMISTRY 
Geoc variation in ferromanganese nodules and associated 
sediments from the Pacific Ocean, 2:53210 
SEDIMENTS/MATHEMATICAL MODELS 
Mathematical modeling of sediment transport in estuaries, 2:52959 
SEDIMENTS/NITR FIXATION 
— fixation in arctic marine sediments: effect of oil and 
rocarbon fractions, 2:53009 
SEDIMENTS/RADIONUCLIDE MIGRATION e 
Nuclear techniques —— to studies of pollutants in ground 
water, 2:53011 (B —_— 
SEDIMENTS/SAMPLIN' 
~— — in — aN sediments, 2:53010 (COO- 
Geochemical methods applied to  _—_— exploration in 
southwest Baffin Island, 2:5100. 
Reconnaissance-level eed and radiometric exploration 
- a the vicinity of the Rabbit Lake uranium deposit, 
SEDIMENTS/X-RAY FLUORESCENCE ANALYSIS 
Nuclear techniques appli licable to studies of pollutants in ground 
water, 2:53011 (B _— 
SEEDS/SOLAR DRYIN' 
by collector meodeling technique for grain drying applications’, 
Potential of solar energy for grain drying in Western Canada, 
51 


SEISMIC DETECTION/BIBLIOGRAPHIES 
Seismic detection. II. Nuclear events. Volume 3. 1975-F. 
1977 (a biblio hy with abstracts). Report for 1975-Feb 77, 
2:52854 ae 77/0228) 
EISMIC 


Seismic on interaction a ee guidelines. Volume II. 
2: 


State-of-the-art procedures (LMFB 
SEISMOGRAPHS/DESIGN 
Hecla’s seismic detection system, 2:52712 
SEMICONDUCTOR LASERS/POWER 
Study of various intraband processes in n-InSb by means of 
om spin-flip Raman scattering (Temperature effects), 
SENSIBLE HEAT STORAGE/TANKS 
Temperature distribution of a hot water storage tank in a 
OT a solar heating and cooling system, 2:51308 (N-77- 
SERUM (BLOOD) 
See BLOOD SERUM 


IERUM (IMMUNE) 
See IMMUNE SERUMS 
SEWAGE 
See LIQUID WASTES 
eee 
tudy on the effectiveness of disinfecting sewage containing 
tuberculosis bacilli without biological treatment, 2:53149 
(ORNL-tr-4364) 
St Study on the effectiveness of dsing 
tudy on ectiveness of ecting sewage containing 
tuberculosis bacilli without biological treatment, 2:53149 
(ORNL-tr-4364) 
ag te phe at 
at sewage recycli 2:52251 (BNL-50630) 
SEWAGE/WASTE 


Assimilation of sewage by wetlands, 2:52991 
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SHAFT EXCAVATIONS 
See also EXCAVATION 
MINING 
RADIOACTIVE WASTE DISPOSAL 
Mechanized shaft sinking, 2:50709 (CONF-761087-) 
SHAFT EXCAVATIONS/DESIGN 
a shaft in alluvium, 2:52713 
ey of vertical shafts in deep-level, hard-rock mies, 
2:5271 
SHAFT EXCAVATIONS/YIELD STRENGTH 
review of a shaft in alluvium, 2:52713 
OIL/OPTICAL PROPERTIES 
a eean ar pasatinner city to tenets, 
2:50977 (CONF-7705 10-4) 
SHALE OIL/RECOVERY 
Method of recovering oil and water from in situ shale retort flue 
(Patent), 2:509 


See also OIL SHALES 
SPENT SHALES 
SHALES/WEATHERING 
Reclamation of coal mine wastes in New Brunswick, 2:50670 
SHEAR PROPERTIES/MEASURING INSTRUMENTS 
Rock borehole shear test, 2:53204 
SHEAR STRENGTH 


See SHEAR PROPERTIES 
SHEARER LOADERS 
See CUTTER LOADERS 
SHEATHS (FUEL) 
See FUEL CANS 
SHIELDING/DESIGN 
Radiation protection/shield design: a need for a systems approach, 
2:51604 (CONF-770401- 24) 
SHIELDING/FABRICATION 
Adhesive plasters (Patent application; coatings for crucibles, 
control rods, etc.), 2:52531 
ROCESSES/BOSCH 


SHIFT P) PROCESS 
Method oo uction (Patent), 2:51124 
SHIP PROPULSION CTORS 
See also EFDR-50 REACTOR 
OTTO HAHN REACTOR 
SHIP PROPULSION age ne ap eo OF COOLANT 


meee study ro tngng bb pt Phases I 
and Final report Nov 14-Dec 76, 2:51892 (PB-262180) 
SHIP PROPULSION REACTORS/PRIMARY COOLANT 


GENDY-NCS 80: a locally invariant dynamics code for 
evaluation of the NCS-80 primary circuit (PWR), 2:51543 
(GKSS-76/E/58) 
SHIPPINGPORT REACTOR/REACTOR OPERATION 
Games — g report. Fourth quarter 1975, 2:51609 (DLCS- 


See also TANKER SHIPS 
SHIPS/WATER POLLUTION ABATEMENT 
—_ a absorbent bilge and fuel tank opening pads (Patent), 


— study of radiative energy loss from an argon plasma, 
2: 
SHOCK WAVES/INTERACTIONS 

Similarity solutions for converging shocks, 2:53346 (LA-6823-MS) 
SHO POLLUTION 

Numerical oil trajectory forecast model used to assess the hazard 

to Long Island beaches from oil entering the New York Bight 

ona from February 11-24, 1977, 2:52979 (BNL-50649) 
SPECTROMETERS 


See MAGNETIC LENS SPECTROMETERS 
SHORTWALL MINING/SUPPORTS 
Ground movement = changes associated with 
shortwall mining, 2: 


eee toxicities to shrimp singly and in 
bination (Penaeus duorarum), 2:53160 
SI SEMICONDUCTOR DETECTORS/FABRICATION 
Study of a new process for fabrication on thin dE/dX nuclear 
radiation detectors, 2:52809 (LA-tr-76-34) 
SIALIC ACID/QUANTITATIVE CHEMICAL ANALYSIS 
Protein carbo! 


-_ — of American coals in relation to their conversion 
into c fuels. Quarterly technical report, 
October-December 1976 (16 references), 2:50589 (FE2030-6) 
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SILANES/CHEMICAL REACTION KINETICS 
Rate constants for the reactions of hydrogen atoms with some 
=e and ret ot maa 2:52630 


“aaah lankton relationships in Narra tt Bay durin, 
the 1974 at bloom, 2:52940° 9s , . 
SILICIDES/HYPERFINE STRUCTURE 
Moessbauer study of magnetic ordering in amorphous Fe-Si 
alloys, 2:52492 
SILICON/BIOLOGICAL EFFECTS 
Seasonal periodicity of diatoms, and silicon limitation in offshore 
Lake Michigan, 2:52976 
SILICON/ RINATION 
Extraction of uranium and thorium and other metals from granite, 
2:51011 (LA-tr-77-42) 
SILICON/CRYSTAL GROWTH 
Heat exchanger-ingot casting/slicing process. Silicon sheet 
Eowe development for the large area silicon sheet task of the 
w Cost Silicon Solar Array Project. Sixth quarterly progress 
rt, December 17, 1976-March O1, 1977, 251173 (ERDA/ 
JPL/954373- 77/6) 
Hot forming of silicon sheet, silicon sheet growth development for 
yp large teen silicon sheet task of the Low Cost Silicon Solar 
= Quarterly oy No. 3, September 24-December 
i 1976, 251 51 178 (ERDA/JPL/954506-77/1) 
LSSA (Low-Cost Silicon Solar Array) ae Quarterly project 
report, Apr-Jun 1976, 2:51181 (N- + 106 
_ sheet growth by the inverted Stepan 
uarter! rt No. 4, 2:51175 (ERDA/IPL 9544053 77/1) 
SILICON) YSTAL STRUCTURE 
Channeling analysis of stacking defects in epitaxial Si layers, 
2:52479 (SAND-77-0478C) 
Lattice location of 5s-p impurities implanted in type-IV 
semiconductors, 2:52501 
SILICON/CUTTING 
Heat exchanger-ingot casting/slicing process. Silicon sheet 
gro rowth development for the large area silicon sheet task of the 
w Cost Silicon Solar Array Project. Sixth q uarterly progress 
rt, December 17, 1976-Ma-ch 21, 1977, 2:51173 (ERDA/ 
L/954373-77/6) 
SILICON/DIP COATING 
Dip coating process. Silicon sheet growth development for the 
jarge-area en sheet task of the Low Cost Silicon Solar 
Array Projec' ee ae No. 5, December 18, 1976- 
March ai, "1977, 2:51172 von —a he PL/954356-77/ 1) 
SILICON/HYPERFINE STR 
Conversion electron - ar mete spectroscopy of *’Fe implants in 
Si and Ge, 2:52560 
SILICON/IMPURITIES 
Silicon materials task of the Low Cost Silicon Solar Array Project 
(Part 2). Fifth poe! report and s , 1 October 1976-31 
December 1976 (Definition of purity requirements), 2:51171 
(ERDA/JPL/954331-77/1) 
SILICON/ION G 
Channeling analysis of stacking defects in epitaxial Si layers, 
2:52479 (SAND-77-0478C) 
SILICON/ION IMPLANTATION 
Isomer-shift systematics of Co implanted in group IV 
semiconductors, 2:52527 
Lattice location of 5s-p impurities implanted in type-IV 
semiconductors, 2:52501 
SILICON/ION MICROPROBE ANALYSIS 
Trace element and hydrocarbon analysis of mercuric iodide by ion 
microprobe and electron induced x-ray fluorescence techniques, 
2:52587 (EGG-1183-2355) 
SILICON/LEACHING 
Extraction of uranium and thorium and other metals from granite, 
2:51011 (LA-tr-77-42) 
SILICON/MECHANICAL PROPERTIES 
Hot forming of silicon sheet, silicon sheet growth development for 
the large area silicon sheet task of the Low Cost Silicon Solar 
Array Project. Quarterly report No. 3, September 24-December 
24, 1376, 2:51176 (ERDA/JPL/954506-77/1) 
SILICON/MINERAL CYCLING 
Biological utilization and regeneration of silicon in Lake 
Michigan, 2:52974 
Dissolution of diatom frustules and recycling of amorphous silicon 
in Lake Michigan, 2:52975 
SILICON/PHYSICAL RADIATION EFFECTS 
—— studies on mg sites of isotope-separator-implanted 
mpurity atoms in silicon, 2:52525 
SILI IN/PURIFICATION 
Silicon materiai task Part III. Low Cost Silicon Solar Array 
Project. Final report (Carbon reduction of low impurity silica in 
plasma heat source), 2:51174  _aaietcatintiiial 77/1) 
SILICON/RECRY. STALLIZATIO 
Hot forming of silicon sheet, iilioon sheet growth development for 
the large area silicon sheet task of the Low Cost Silicon Solar 


SILVER 107 TARGET/KRYPTON 84 TARGET 


Array Project. Quarterly No. 4, December 24, 1976- 
March 31, 1977, 2:51177 A/JPL/954506-77/2) 
SILICON/X-RAY FLUORESCENCE ANALYSIS 
Trace element and hydrocarbon analysis of mercuric iodide by ion 
microprobe and electron induced x-ray fluorescence techniques, 
2:52587 (EGG-1183-2355) 
SILICON/ZONE MELTING 
Method of production of di silicon bodies especially for 
solar cells (Patent), 2:51194 
SILICON 28 TARGET/ALPHA REACTIONS 
(a,*Be) reaction in the 2s-1d shell, 2:53291 (LBL-5075) 
SILICON 28 TARGET/BERYLLIUM 9 
(°Be,*Be) reaction at 50 MeV, 2:53285 (LBL-5075) 
SILICON 28 TARGET/HEAVY ION REACTIONS 
(*Be,® Be) reaction at 50 MeV, 2:53285 (LBL-5075) 
SILICON 28 TARGET/LITHIUM 6 REACTIONS 
SLi + **Si elastic scattering, 2:53290 (LBL-5075) 
SILICON 28 TARGET/OXYGEN 16 REACTIONS 
Evidence for shallow strongly absorbing heavy-ion optical 
potentials, 2:53288 (LBL-5075) 
SILICON ALLOYS/HYPERFINE STRUCTURE 
Moessbauer study of dilute FeX alloys with X the non-transition 
elements Al, Si, Ga, Ge, As, Sn and Sb, 2:52493 
SILICON BORIDES/MAGNETIC PROPERTIES 
Magnetic oes of FesSiBz and related 
SILICON C IDES/MECHANICAL 


2:52566 


PRO 
Fusion materials and technology, 2:53492 (GA-A-14178) 
RIDES 


Q 
SILICON OXIDES/DEPOSITION 
Oxide barriers on GaAs by neutralized ion beam sputtering. 
Technical report, 2:52530 (AD-A-037243) 
SILICON SO) CELLS/COST 
Demonstration of the feasibility of automated silicon solar cell 
fabrication. Final report, 2:51188 (N-77-15492) 
SILICON SOLAR CELLS/DESIGN 
Photovoltaic cell array, 2:51195 
SILICON SOLAR CELLS/FABRICATION 
Dip coating process. Silicon sheet growth develo 
Anew Preies eo sheet a of the Low Cost 
Array fe nse 5, December 18, 1976- 
March OL NST asiit 2: age 3 DA/JPL/954356-77/1) 
SILICON SOLAR CELLS, 
Silicon materials task of ie Low y Cost Sil Silicon Solar Array Ly 
oa = i - oe (Defint report and summary, | October 197 
finition of purity requirements), 2:51171 
(ERDA/IPL/SS0331. 77/1) 
SILICON SOLAR CELLS/PERFORMANCE 
Investigation of epitaxial silicon solar cells, 2:51193 
SILICON SOLAR CELLS/PRODUCTION 
Demonstration of the feasibility of automated silicon solar cell 
fabrication. Final report, 2:51188 eee 
Development of mn fa anc ag solar cell 
modules. Quarter . 1 nary 12, 1977-March 31, 
1977, 2:51178 P58 (ERDAVIPL/954605-77 /1) 
Large scale production task of the Low Cost Silicon Solar Array 
rt, 2:51170 a ae 1) 
ilicon Solar Array) on Quarterly project 
rt, conta 1976, 2:51181 erate 
Met od of production of disc-shaped silicon bodies especially for 
solar cells (Patent), 2:51194 
Program continuation to develop procedures for 
advanced silicon solar cells, 2:51185 nN 5 Sass) 
SILICON SOLAR CELLS/RESEARCH PROGRAMS 
Development of a new silicon Schottky photovoltaic energy 
converter. Final report 15 Jan 75-30 vio 76, 2:51189 (PB- 


262491) : 
ost Quarterly project 


it for the 
Solar 


LSSA (Low-Cost Silicon Solar Array) 
report, Apr-Jun 1976, 2:51181 (NY10687) 
SILICON SOLAR CELLS/TESTING 
Large cathe pm task of the Low Cost Silicon Solar Array 
Project rt, 2:51170 (ERDA/JPL/649005-76/1) 
SILVER/ARGON 40 REACTIO 
Fragmentation of “Ar at 100 GeV/c, 2:53275 (LBL-5075) 
ape ey teh wabape Sg ration masses of deep inelastic 
collisions fragments of 340 MeV Ar + Ag, 2:53302 An» mgragg 
Preliminary measurement of reaction products from the 
Ag reaction at 170 MeV, 2:53301 (LBL-5075) 
= R/CARBON 12 REACTIONS 
entation of “Ar at 100 GeV/c, 2:53275 (LBL-5075) 
siL R/OXYGEN 16 REACTIONS 
entation of “Ar at 100 GeV/c, 2:53275 (LBL-5075) 
SIL 107 TARGET/KRYPTON 84 TARGET 
Nuclear relaxation phenomena and diffusion in the reaction '" 
Ag + “Kr at mn 2 MeV/nucleon, 2:53303 (LBL-5075). 


‘ 





SILVER 107 TARGET/NEON 20 REACTIONS 


SILVER 107 TARGET/NEON 20 REACTIONS 
Fragment correlation approach to the study of partial relaxation in 
heavy-ion collisions, 2:53300 (LBL-5075 
SILVER 109 TARGET/KRYPTON 84 TARGET 
Nuclear re! phenomena and diffusion in the reaction '” 
109 Ag + Kr at 7.2 MeV/nucleon, 2:53303 _— 
“ve 109 Lo tp be at - oe Fonction 
ragment correlation roach to the study o relaxation in 
heavy-ion collisions, 353300 vot a 
SILVER-ZINC BATTERIES/ANODES 
Zinc electrodes for ead’ batteries (Patent; Cd additive 
improves Zn adherence), 2:51964 
= i oomge't BATTE) . /BATTERY 4 on pg a 
valuation of inorganic/organic separators. report, 
(N- ELECTIO 
SITE SELECTI clea pm as 
Le roblems in sogions me oie, 2:51794 
S SELECTION/SO O-ECON' MIC ACTO) 
Nuclear site selection and environmental protection. The 1 a 
raised by the application of decision-making method, 2:51793 
Siting of nuclear power stations and the scope of p' 
—— with special considerations of demographic 
aspects and the economic utilization of the neighbouring areas 
(Poland), 2:51792 
SITES (REACTO 
See REACTOR SITES 
po 


SKELETAL 
See also OSTEOSARCOMAS 
SKELETAL DISEASES/DIAGNOSIS 
First-rib “fenestrations”, 2:53121 
SKELETAL DISEASES/RADIOINDUCTION 
First-rib “fenestrations”, 2:53121 
SKELETON/INJURIES 
First-rib “fenestrations”, 2:53121 
SKIMMERS/DESIGN 
a manipulation of petroleum spills on water (Patent), 


esas rated plate oil boom for high currents. Final report, 
10 (PB-264139) 
/ NEOPLASMS 


Seitects of anti-inflammatory agents on skin tumor initiation and 
aryl yop ae ee 2:53097 
/LASER 


Model for su 
SLAGS/SO) 
— adsorption wih molecular orientation of asphalt on 
~~ and other substrates, 2:50919 
SLAGS/US 
Fuel economized ferrite cement made from blastfurnace and 
converter slags, 2:52290 
Ss 2:52285 
Utilization of industrial by-products in blended cements, 2:52283 
SLATIS-SIEGBAHN SPECTROMETERS 
See MAGNETIC LENS SPECTROME TERS 
SLOWING-DOWN THEORY (NEUTRON) 
See NEUTRON = WING-DOWN THEORY 
SLUDGES/DRYIN' 
Utilization of oa water sludge, 2:50635 (CONF-761086-) 
SLUDGES/RECYCLING 
, recovery, and reuse of filler clays from high ash waste 
as fine paper mills, 2:52286 


— of a structured slab, 2:53553 
OPERTIES 


SLUDGES/US 
in a conversion of sulfur oxide scrubber sludges into 
environmentall table ucts, 2:52284 
ar nes tae f fl leaning 
iternatives for of flue cl wastes, 2:50657 
Flue gas desulfurization: state-oftthe-ert review, 2:50656 
Utilization of acid mine drainage treatment sludge (Recovery of 
Al, Co, Cu, Fe, hanes Se Ni, Pb, Zn), 2:50651 
SLUDGES/W PROCESSING 
in the conversion of sulfur oxide ihn sludges into 
environmentally acceptable products, 2:52284 
Utilization of wan water sludge, 2:50635 (CONF-761086.) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 


See FUEL SLURRIES 
SMOG/LATITUDE EFFECT 
Effect of latitude on the potential for formation of photochemical 


SNAILS BEHAVIOR 


ee Shee ot petariouns estions on Ga behovier of the 
lobster, Homarus americanus, and the mud snail, Nassarius 
obsoletus, 2:53158 


Locally heavy snow downwind from cooling towers. Technical 
memo, 2:51454 (PB-263390) 
SNR REACTOR 
See SNR-1 REACTOR 


ERA Vol. 2, No. 21 


SNR-1 REACTOR/FISSION PRODUCTS 
Pseudo fission-product cross sections for a fast breeder reactor, 
2:51610 (ECN-11) 
SNR-1 REACTOR/FUEL CLUSTERS 
Bundle subchannel flow distribution: a measurement technique, 
2:51597 (AED-Conf-76-086-000) 
SNR-1 REACTOR/FUEL PINS 
Heater rods for the simulation of fuel pins in sodium boiling 
experiments. Part I, 2:51646 (ORNL-tr-4361) 
Heaters to simulate fuel pins for heat transfer tests in single-phase 
liquid-metal-flow, 2: 51619 (KFK-2258) 
SNR-1 REACTOR/MELTDOWN 
Fast breeder project. First quarterly report, 1976, 2:51917 
(EURFNR-1371) 
SNR-1 REACTOR/REACTOR ACCIDENTS 
Accident analysis for SNR (fast sodium reactor) according to 
probability theory, 2:51927 (ERDA-tr-284) 
SNR-1 REACTOR/TURBULENT FLOW 
Color-tracer methods for the investigation of transient transport 
phenomena, 2:51599 (AED-Conf-76-086-000 
SNR-1 REACTOR/ULTRASONIC TESTING 
Preliminary results for practical ultrasonic testing of austenitic 
steel welds, 2:51647 
SNR-300 REACTOR 
See SNR-1 REACTOR 
SOCIO-ECONOMIC FACTORS 
National program of agricultural energy research and 
development: the current situation; the plan; recommendations 
for the future, 2:51999 
SODIUM/ACTIVATION ANALYSIS 
Trace metal detection in aquatic environments by activation 
analysis of naiad shells. — report, 2:52984 (PB-261262) 
SODIUM/AUTOIONIZATI 
Glow discharge lamps as . sources for electron impact 
excitation, 2:53241 
SODIUM/FLOWMETERS 
Eddy-current flow rate meter for measuring sodium flow rates, 
2:51598 (AED-Conf-76-086-000) 
SODIUM/ION MICROPROBE ANALYSIS 
Trace element and hydrocarbon analysis of mercuric iodide by ion 
microprobe and electron induced x-ray fluorescence techniques, 
2:52587 (EGG-1183-2355) 
TUM/WETTABILITY 


SO) 
Wetting of cladding materials and other metals and alloys by 
sodium, 2:52514 (AERE-R-7406(Rev.)) 
SODIUM COOLED REACTORS 
See also EBR-2 REACTOR 
FFTF REACTOR 
LMFBR TYPE REACTORS 
MONJU REACTOR 
PFR REACTOR 
SNR-I REACTOR 
SODIUM COOLED REACTORS/FUEL ELEMENT CLUSTERS 
ARTIS - a computer programme for calculating the tem: — 
and velocity distribution i in rod clusters with parallel flo’ 
through, 2:51711 (IKE-5-200) 
SODIUM COOLED REACTORS/REACTOR 
INSTRUMENTATION 
+ —_— in sodium technology, 2:51729 (AED-Conf- 
SODIUM IONS/BIOLOGICAL ACCUMULATION 
Blood: bone disequilibrium. I. The active accumulation of K* into 
—- extracellular fluid (**K, embryonic chick calvaria), 
2: 
SODIUM-SULFUR BATTERIES/ELECTRODES 
Porous carbonaceous electrode structure and method for 
eer electrochemical cell (Patent), 2:51963 
SODIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
eee Sree ene Se eae See eee Seeey. 
Semi-annual technical report (Dow Chemical, U.S.A., Walnut 
Creek, Calif.), 2:51947 (AD-A-037215) 
Research and devel t of the glass fiber sodium (Dow 
Go, U.S.A., Walnut Creek, Calif.), 2:51948 (AD-A- 
SOILS/ACTIVATION ANALYSIS 
Terrestrial monitoring “a a 25154] (OONF- Toit around 
geothermal power ts, 1089-) 
par mate re "ANALYSIS 


a of selected soil samples in 
~¥ -1969, 2.50990 (GIBX-45(77) 
somsy00 ‘AMINATIO) 
Sitists Gf col Mibtaes on tho dleutbution of Agenstio gigeatenone 
mine waste site, 2:52929 


t at Luverne, Minnesota. Date of 


Soil moi 
survey: May 12, 2 i ie of results of 
with soil measurements), 2:52923 (EGG-1183-1675) 
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SOILS/SAMPLING 

Radiochemical analyses of soil and vegetation samples taken from 
the Hanford environs, 1971-1976, 2: $5930 (BNWL- 2249) 

Soil moisture survey experiment at Luverne, Minnesota. Date of 
survey: May 12, 1975 a n of results of aerial survey 
with soil measurements), 2: 2923 (EGG-1183-1675) 

SOILS/STABILIZATION 
Use of waste materials and soil stabilization. Transportation 
research record, 2:52253 (PB-262239) 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR WIND 
SOLAR X-RAY BURSTS 
SOLAR ACTIVITY/TABLES 
—_ eophysical data number 389. Part I. Prompt reports. Data 
ier teens 1976-November 1976, 2:53224 PB-2 790) 

PR nh rd data number 389. Part II. Caneubanbes 

(Pb 26479 OD for July 1976-June 1976 and miscellanea, 2:53223 


SOLAR AIR Cc CONDITION ERS/DEMONSTRATION 
Solar driven air conditioning system semiannual status report 
(Vuilleumier thermodynamic cycle), 2:51242 (COO/2938-77/1) 
SOLAR AIR CONDITIONERS/DESIGN 
Design, construction and experimental evaluation of solar 
SS ammonia/water absorption air conditioning at the 
niversity of Florida solar house, 2:51251 
SOLAR AIR CONDITIONERS/FLAT PLATE COLLECTORS 
— fabrication, testing, and delivery of a solar energy 
S wo for residential heating and cooling, 2:51275 (N- 
SOLAR AIR CONDITIONERS/PERFORMANCE TESTING 
Design, construction and experimental evaluation of solar 
eon ammonia/water absorption air conditioning at the 
niversity of Florida solar house, 2:51251 
SOLAR AIR CONDITIONERS/SOLAR COLLECTORS 
Air conditioning of buildings using solar energy (Patent), 2:51256 
Evaluation of the Corning and Philips evacuated tubular 
collectors in a residential solar heating and cooling system. 
yo pron, 1 May 1976-1 December 1976, 2:51243 (COO/ 
SOLAR AIR CONDITIONING/FINANCIAL INCENTIVES 
The effectiveness of solar energy incentives at the state and local 
level, 2:52097 (PB-263371) 
SOLAR AIR CONDITIONING/GOVERNMENT POLICIES 
The effectiveness of solar energy incentives at the state and local 
level, 2:52097 (PB-263371) 
— oo CONDITIONING/SOLAR-ASSISTED HEAT 
Solar energy and the steam Rankine cycle for driving and assisting 
heat a in a and cooling modes, 2:51244 
Solar industrial mmm heat workshop, 2:51238 
SOLAR AIR HEATERS/DESIGN 
Design and performance of an air collector for industrial crop 
dehydration, 2:51286 
SOLAR AIR HEATERS/PERFORMANCE TESTING 
— solar air collectors. First ea age large scale plant in the 


per Palatinate with surprising data, 2:51265 
sorak BATTERY CHARGERS 


ONIC CIRCUITS 
Solar cell ignition a 2:51192 
SOLAR CELL. ARRAYS/DESIGN 
Solar cell shingle, 2:51183 (N-77-10645) 
SOLAR CELL ARRAYS/PERFORMANCE 
Free-vibration characteristics of a large split-blanket solar array in 
a l-g field, 2:51184 (N-77-15441) 
Perfomance analysis of a solar-electrical system with a load and 
storage batteries, 2:51196 
Performance data for a terrestrial solar photovoltaic/water 
electrolysis experiment, 2:51197 
Photovoltaic-powered refrigerator experiment at Isle Royale 
National Park (Lead-acid battery bank used for energy storage), 
2:51180 (ERDA/NASA/1022-77/15) 
SOLAR CELL ARRAYS/PRODUCTION 
Solarex Corporation. Final technical report, 2:51191 (TID-27439) 
SOLAR CELL ARRAYS/TESTING 
Large scale production task of the Low Cost Silicon Solar Array 
Project. Final report, 2:51170 (ERDA/JPL/649005-76/1) 
Solarex Corporation. Final technical report, 2:51191 (TID-27439) 
SOLAR CELL ARRAYS/VOLTAGE ULATORS 
—— lel method of direct solar array regulation, 2:51182 (N- 
-1 
LAR 


CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
Solar cell ignition system (Patent), 2:51192 
SOLAR CELLS/COVERINGS 
Encapsulated solar cell modules, 2:51186 (N-77-15490) 


SOLAR COOLING SYSTEMS/DESIGN 


en results of accelerated exposure testing of solar cell 
its, 2:51179 (ERDA/NASA/1022-77/14) 
SOLAR Cl CELL! /FABRICATION 
Encapsulated solar cell modules, 2:51186 (N-77-15490) 
SOLAR CELLS/PERFORMANCE 
Results from the IMP-J violet solar cell experiment and violet cell 
balloon flights, 2:51187 (N-77-15491) 
SOLAR CELLS/PHYSICAL RADIATION EFFECTS 
Results from the IMP-J violet solar cell experiment and violet cell 
balloon flights, 2:51187 (N-77-15491) 
SOLAR CELLS/RESEARCH PROGRAMS 
ernary compound thin film solar cells. Final report 1 Jun-31 Aug 
76, 2:51190 1 (PB-262536) 
SOLAR CELLS/TESTING 
Preliminary results of accelerated exposure testing of solar cell 
system components, 2:51179 (ERDA/NASA/ 1022-77/14) 
SOLAR CELLS/WEATHERING 
Preliminary results of accelerated exposure testing of solar cell 
system components, 2:51179 (ERDA/NASA/ 1022-77/14) 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/COATINGS 
Performance evaluation of various coatings, substra' 
and solar collector systems, 2:51277 (N-77-15489) 
SOLAR COLLECTORS/COMPUTER CALCULATIONS 
"Solar — modeling technique for grain drying applications’, 


2:512 
SOLAR COLLECTORS/DESIGN 

Air conditioning of buildings using solar energy age 2:51256 

Convex roof as solar heating equipment for roofing of buildings, 
houses and hollow bodies (Patent), 2:51301 

Covering of open-air swimming ia for water heating by means 
of solar energy (Patent), 2:512 

Installation channel to carry off collected solar energy (Patent), 
2:51300 


Solar collectors, 2:51287 
Solar collector (Patent), 2:51281 
Solar energy converter with thermal energy storage equipment 
(Patent), 2:51303 
— ng use of solar energy for heating purposes (Patent), 
7512 
SOLAR COLLECTORS/MATERIALS 
Program Research and Development Announcement (PRDA). 
Solar collector materials and fluids for solar heating and cooling 
applications, 2:51279 (PRDA-EG-77-D-29-0003) 
SOLAR COLLECTORS/OPTICS 
Optics of glass tubes, 2:51302 
SOLAR COLLECTORS/PERFORMANCE 
Improved, inexpensive solar collectors for agricultural 
requirements, 2:51285 
SOLAR COLLECTORS/PERFORMANCE TESTING 
Evaluation of the Corning and Philips evacuated tubular 
collectors in a residential solar heating and cooling system. 
Final neon 1 May 1976-1 December 1976, 2:51243 (COO/ 
4012-1 
Performance evaluation of various coatings, substrate materials, 
and solar collector s: Ye 2:51277 (N-77-15489) 
SOLAR COLLECTOR ING 
Shadows on solar collectors. The sun height in the Federal 
Republic of Germany at noon, 2:51284 
SOLAR COLLECTORS/SUN SHADES 
Shadows on solar collectors. The sun height in the Federal 
_— of Germany at noon, 2:51284 
SOLAR COLLECTORS/WORKING FLUIDS 
Program Research and Development Announcement (PRDA). 
Solar collector materials and fluids for solar heating and cooling 
applications, 2:51279 (PRDA-EG-77-D-29-0003) 
LAR CONCENTRATORS/COMPUTER CALCULATIONS 
HELIOS: a computational model for solar concentrators, 2:51221 
(SAND-77-0642C) 
SOLAR CONCENTRATORS/OPTICS 
Optics of glass tubes, 2:51302 
SOLAR LING SYSTEMS 


See also SOLAR AIR CONDITIONING 
See SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/COMMERCIALIZATION 
Consumer demand analysis: solar a and cooling of buildings. 
Final report, 2:51240 (COO-2598-1 ) 
SOLAR COOLING SYSTEMS/DEMONSTRATION 
PROGRAMS 


Interim progress report on residential solar heating and cooling 
using an evacuated tube solar collector, 2:51241 CO0/ 2852) 
SOLAR COOLING SYSTEMS/DESIGN 
Equipment for saving of heating energy using energy of the 
pean -_ and direct and indirect solar radiation (Patent), 


c 





SOLAR COOLING SYSTEMS/ENVIRONMENTAL 


= COOLING pentane vo teeth Yorn oe,‘ a 
factors. 


lar peogrem sneccemen 
2:51165 A-77-47/1) 
SOLAR COOLING ING SYSTEM iS/MARKET 


Cs cooling of buildings. 
Final report, orn a S240 (COO-2598-1 
SOLAR COOLING SYSTEMS/SENSIBLE HEAT STORAGE 
Temperature distribution of a hot water storage tank in a 
oT ae solar heating and cooling system, 2:51308 (N-77- 
SOLAR COOLING OS CURSE EOCSAL. BD 
Solar program rs. Solar 


eos tk and cooling of buildings, 2:51 2:51165 eames) 1) 


Evidence for temporal wii a coronal emission line intensity 
and profile, 2:53227 
SOLAR CORONA/STRUCTURAL MODELS 
Coronal holes, solar wind streams and recurrent geomagnetic 
disturbances: 1973-1976, 2:53226 
SOLAR DRYERS/ECONOMICS 
— solar energy for grain drying in Western Canada, 
SOLAR DRYERS/FLAT PLATE COLLECTORS 
—— solar energy for grain drying in Western Canada, 
SOLAR DRYERS/PERFORMANCE 
Improved, inexpensive solar collectors for agricultural 
uirements, 2:51285 
= ae sage ele ne dang te — Tn ae a 
esting solar air collectors. First European e le plant in 
U ye a 
so DRYERS 


Survey of solar agricultural dryers, 2:51262 
SOLAR DRYERS/SOLAR COLLECTORS 


‘Solar collector modeling technique for grain drying applications’, 


= —, 
= toe performance of an air collector for industrial crop 
enna By 2:51286 
ILAR ENERGY/COMMERCIALIZATION 
om effectiveness of solar energy incentives at the state and local 
level, 2:52097 (PB-263371) 
SOLAR ENERGY/ENERGY TRANSFER 
—— oe of concentrated solar radiation transfer systems, 
SOLAR ENERGY/INFORMATION 
me impact of solar energy through industrial applications, 
2:51156 (UCRL-79515) 
SOLAR ENERGY/MEETINGS 
Solar techniques in the USA and in Canada (Summary of 
— held in Winnipeg called “Sharing the Sun 76”), 
Successfull second conference of DGS (DGS = German society 
on solar — y ultilization; brief survey of conference held in 
Stutt; Ae wm 1976), 2:51160 
SOLAR NERGY/TECHN LOGY TRANSFER 
its on energy technology transfer, 2:51157 (UCRL-79627) 
waist ese of solar energy through industrial applications, 


oot ayes 15) 
ENERGY STORAGE 


Examples for thermal energy storage devices. Calculations for a 
ee ee ee cee oe ao eeaaen of 
solar 2:5131 

SOLAR '¥Y CONVERSION/ELECTROCHEMISTRY 

Dyes for energy conversion, 2:51167 


Telescopes and space exploration (Major telescopic observations), 
oul salt w. oe torn ° <= , 
FLARES/CHEMICAL COMPOSITION 
ig ee tm et re ee energies in the 4 July 
cane event (5<Z<27, E< 15SMeV/ nucleon), 2:53221 (NTT, 


SOLAR FLARES/EMISSION 
eee ean SES Gis ann pootioter of Ge puck 
absorption of Fist -cap events. Research and development 
one ee ee May | pene] _—_ 2:53231 (AD-A-037552) 


eonnn cosmic — «(Book 2:53225 (PB-264413-T/SL) 


ya  - the S-056 solar x- 
oe eee Coen ee Se ty py 219 (N-77-10990) 
hysical data number 389. Part I. Prom; a. Data 
. ber peepee any ho 2 oy 'B-264790) 
-geophysical num Comprehensive 
a Data for July 1976-June 1976 and miscellanea, 2: ‘53223 
(PB-264 791 


ATA ACQUISITION a a ae 
ation stations wii ining 
i orth 


radiation observation 
archived by the National Climatic Center, 
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Carolina and initial listing of data not currently archived, 
2:51162 (DSE/1024-2) 
LAR FLUX/INFORMATION CENTERS 
Solar radiation observation stations with complete “e data 
archived ow the National Climatic Center, ah neville: No 
Carolina and initial listing of data not currently wakes’ 
2:51162 (DSE/1024-2) 
SOLAR FLUX/MEASURING INSTRUMENTS 
— A solar radiation measuring equipment, 2:51164 (ORO/ 
Listing of solar radiation measuring equipment and glossary, 
2:51163 (N-77-12507) 
SOLAR FLUX/SHADING 
Shadows on solar collectors. The sun height in the Federal 
ublic of Germany at noon, 2:51284 
sO HEAT ENGINES 
See also NITINOL HEAT ENGINES 
SOLAR HEAT ENGINES/DESIGN : 
Equipment for conversion of solar energy into mechanical and 
electric energy (Patent), 2:51218 
Method and equipment for the conversion of solar energy into 
mechanical energy, 2:51272 
SOLAR HEAT ENGINES/HEAT ENGINES 
— and equipment for the conversion of solar energy into 
energy, 2:51272 
SOLAR HEATING ; STEMS onan 
(Problem areas), 
Solar athens Lenny Combination of a solar plant with wall and 
floor heating and ee storage, 2:51255 


251252 
soe See SYSTEMS/COMMERCIALIZATION 
Consumer demand analysis: solar pans and cooling of buildings. 
Final report, 2:51240 (C00-2598-1 ) 
SOLAR HEATING SYSTEMS/DEMONSTRATION 
lai residential solar h and cooling 
terim progress report on ential solar heating 
an evacuated tube solar collector, 2:51241 (COO/2858-2) 
SOLAR TING SYSTEMS/DESIGN 
Equipment for saving of heating energy using energy of the 
a _ and direct and indirect solar radiation S Patent), 
2:512 
Heating system for utilization of solar energy, 2:51258 
House with solar heating plant, 2:51246 
Pre-fabricated house with solar heating, 2:51257 
Solar energy design principles, 2:512 
Solar heating system, thermal energy storage equipment and 
mae system for houses and similar purposes (Patent), 
Solar house with heat J me: Energy supply, not harmful to the 
eee. with salient in a new house in Nuertingen, 
2: 
SOLAR HEATING SYSTEMS/ENVIRONMENTAL 
Solar program assessment: environmental factors. Solar heati 
and cooling of buildi 2:51165 (ERDA-77-47/1) 
SOLAR HEATING SY: S/FLAT PLATE CO) 
ar Srey testing, and delivery of a solar faagy =: 
Saag _ for residential heating and cooling, 2:51275 (N- 
Heat collector for a solar coaing Coot 2:51280 
SOLAR HEATING re ep i 
Consumer demand ting cooling o dings. 
Final report, 2:51240 (C00.2598-1 
SOLAR HEATING SYSTEMS/SENSIBLE HEAT STORAGE 
Temperature distribution of a hot water storage tank in a 
oT solar heating and cooling system, 2:51308 (N-77- 
SOLAR HEATING SYSTEMS/SIMULATION 
Solar energy oa les, 2:51250 
SOLAR HEATING S S/SOCIAL IMPACT 
Solar program t: environmental factors. Solar 
and ing of buildi 2:51165 (ERDA-77-47/1) 
SOLAR HEATING SY: MS/SOLAR AIR CONDITIONING 
pgp annem testing, and delivery of a solar ener; 7 
- oe for residential heating and cooling, 2:51275 (N- 
SOLAR HEATING SYSTEMS/SOLAR COLLECTORS 


3 {COO/ 


i i and cooli 

yo _ 1 May 1976-1 December 1976, 2:51 

SOLAR HEATING SYSTEMS/THERMAL ENERGY STORAGE 
UIPMENT 


EQ 
Annual collection and storage of solar energy for the 


buildings, report No. 1. Progress 
qaumderround ool of wate) 21 water), 2:51 


more! 2:51249 
LAR PARTICLES 
Solar cosmic rays (Book), 2:53225 (PB-264413-T/SL) 


y-November O16 
(ORO/ 5136-76/ he 
(Heat storage in barrels of 
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SOLAR PARTICLES/TABLES 
Solar-geophysical data number 389. Part II. Comprehensive 
rts. — for July 1976-June 1976 and caeminaen, 2:53223 
(PB-264 791) 
PO 
Improved, inexpensive solar collectors for agricultural 
uirements, 2:51285 
SOLAR PONDS/FEASIBILITY STUDIES 
Solar Pond Facility, Bibo, New Mexico. Final report, 2:51267 
(UCRL-13724) 
POWER P 
See also ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/DESIGN 
Method and equipment for the generation of electrical energy 
from solar energy (Patent; hydrogen is produced by electrolysis 
— using solar cells and is burned to turn a steam turbine), 
Weather-power station. Solar energy, wind energy, water ener, 
(Patent), 2:51213 . wi 
SOLAR PROTON EVENTS 
See POLAR-CAP ABSORPTION 
SOLAR RADIATION/SPECTRA 
— - omens for calculation of flat plate collectors. II, 
= RADIOWAVE RADIATION/TABLES 
lar-geophysical data number 389. Part I. Prom teem. Data 
“— ber 1976-November 1976, 2:53224 790) 
ee data number 389. Part II. Comprehensive 
cot - ny for July 1976-June 1976 and pac an 2:53223 
ILAR SIMULATORS/DESIGN 
.— ~ cones and wedges as the elements of lighting and 
photometric systems, 2:51158 
SOLAR SPACE ny + tlc 
Questions of economics, 2:51253 
SOLAR SPACE HEATING/ENERGY POLICY 
Questions of economics, 2:51253 
SOLAR SPACE HEATING/FINANCIAL INCENTIVES 
President Carter's energy proposals: a perspective (Analysis by 
Cor ional Budget Office), 2:52046 
The effectiveness of solar energy incentives at the state and local 
level, 2:52097 (PB-263371) 
SOLAR SPACE HEATING/GOVERNMENT POLICIES 
The effectiveness of solar energy incentives at the state and local 
level, 2:52097 (PB-263371) 
SOLAR SPACE HEATING/SOLAR-ASSISTED HEAT PUMPS 
Solar energy and the steam Rankine cycle for driving and assisting 
heat pumps in heating and cooling modes, 2:51244 
SOLAR PO P 
Europe's largest solar thermal power plant (200 kw thermal 
—e supplemented by two 10-kw windmills), 2:51216 
7. AR L POWER PLANTS/DESIGN 
Aveoichen of chemical engineering to large scale solar energy 
chem power station), 2:51215 
epineen or = nenting electric energy from solar energy 
(Patent), 2: 
Equipment for the generation of electric currents (Patent), 2:51214 
Equipment for conversion of solar energy into mechanical and 
eon ah ae energy (Patent), 2:51218 
THERMAL PO POWER PLANTS/ECONOMICS 
ee of solar thermal aed plants into electric utility 
systems, 2:51211 (TID-27627/1) 
Integration of solar thermal  apeod plants into electric utility 
systems, 2:51212 (TID-27627/2) 
— power system: prs and economic analysis 
, 2:51220 (N-77-15486) 
SOLAR 3RMAL POWER PLANTS/ENVIRONMENTAL 
EFFECTS 


Solar program assessment: environmental factors, 2:51166 
(ERDA-177-47/4) 
SOLAR THERMAL POWER PLANTS/FEASIBILITY 
STUDIES 


Satellite power system: aos and economic analysis 
summary, 2:51220 (N-77-15486) 
= — POWER PLANTS/LATENT HEAT 


i of chemical engineering to large scale solar energy 
ace ton wer station), 2:51215 
AL POWER PLANTS/OPTIMIZATION 
“haa operating conditions for a cylindrical parabolic foc 
collector/Rankine power generation cycle system, 2:51210 
(SAND-175-6132) 
LAR THERMA 


L abe PLANTS/RELIABILITY 
Integration of solar ae 4 plants into electric utility 
aes (TID-27627/1) 
Integration of solar thermal power plants into electric utility 
systems, 2:51212 (TID-27627/2) 


SOLAR THERMAL POWER PLANTS/SOCIAL IMPACT 
Solar program assessment: environmental factors, 2:51166 
(ERDA-77-47/4) 
SOLAR WATER HEATERS 
Examples for the utilization of solar energy by means of 
scler house’ Reichenbere’ Solar ith heat for 14,500 
jar house ‘Reic 3 it wi pump for 
DM at Wuerzburg saves sanually 4.500 500 1 heavy fel, 2 2 _ 
er ~ — het vary ro Combination ap A wa with 
oor heating -term storage, 
Solar industrial process heat workshop, 2:51238 
System operating, 2:51252 
SOLAR Nec en pore Seco om 4 
Covering for pap Aenea yee lor water heating using 
ont ee (Patent), 2:512 es “ «: 
vering of open-air swimming ‘or water heating by means 
of solar energy (Patent), 2: 51204 
Solar house with best pamp. Energy supply, ot acm to the 
lar house wii t pum supply, not to 
environment, with colinanetiel in a new house in Nuertingen, 
2:51254 
SOLAR WATER HEATERS/ECONOMICS 
Project SAGE: solar assisted project. Interim report 
0. 2, 2:51266 (DSE/W. 74691-1) 
Questions of economics, 2:51253 
SOLAR WATER HEATERS/ENERGY CONSERVATION 
Final report/energy conservation station. The New England 
pene Commission, contract number 10530670 (Economic 
t of conservation 2:52014 
SOLA! WATER HEATERS INMENTAL EFFECTS 
Solar program assessment: environmental factors. Solar 
and cooling of buildi 2:51165 (ERDA-77-47/1) 
SOLAR WATER HEA sted gas enray rok ICE 
Project SAGE: solar assisted project. Interim report 
No. 2, 2:51266 DSE/WAPO/A691-1 4691-1) 
SOLAR WATER HEATER 
Solar program assessment: metre nny A rs. Solar 
and cooling of buildi 2:51165 (ERDATIA/ 1) 
SOLAR WATER HEA’ S/THERMAL ENERGY 
UIPMENT 


EQ 
Pre-fabricated house with solar heating, 2:51257 
SOLAR WATER PUMPS/RESEARCH PROGRAMS 
Solar irrigation program plan. Revision, 2:51271 (SAND-77-0730) 
SOLAR WIND 
Solar cosmic rays (Book), 2:53225 (PB-264413-T/SL) 
re Mae eat oo ar f solar 7 
A theoreti nal eal of solar wind-magnetosp! 
interactions and astroph —- wr ~ ee Final report 1 
Nov 74-30 76, 2:53235 va at eg 
SOLAR WIND. ATI 
Coronal holes, solar aa streams and recurrent geomagnetic 
disturbances: 1973-1976, 2:53226 
“aa  opeaeieadiae ber 389. Part I. Prom; —_ Data 
Solar-geophysi ita num 
for Bocoater 1976-November > §i 2:53224 (PB-2 ) 
SOLAR X-RAY BURSTS/TAB 
Compilation of flares and mo observed by the S-056 solar x- 
ray telescope during the Skylab ok 2:5 a (N-77-10990) 
Solar-geophysical data number 389. Part I. Data 
for ber 1976-November 1976, 2: 5322 B.2 790) 
SOLAR-ASSISTED HEAT PUMPS 


System o , 2:51252 
SOLAR-ASSI ID HEAT PUMPS/DEMONSTRATION 
PROGRAMS : 
Assessment of a single-family residence solar system in a 
suburban development Project Phoenix. Final report 1 
Jul 74-1 Jul 76, 2:51245 (PB- 63192) 


SOLAR-ASSISTED HEAT PUMPS/DESIGN 
Equipment for saving of heating energy using energy of the 
atmos; _ and direct and indirect solar radiation (Patent), 
2:512 
Solar energy and the steam Rankine cycle for driving and 
heat pumps in heating and cooling modes, 2:51244 
SOLAR-ASSISTED HEAT PUMPS/EVALUATION 
Assessment of a eee vere” a Pee solar —— system in a 
suburban developmen’ Pen4S CPB £63194 inal report 1 
Jul 74-1 Jul 76, 2: ig PBa63I92) 
LID SCINTILLATI /PERFORMANCE 


Use of an intrinsic pet vn aaaindea: array for an aerial survey 
of surface nuclear radiation. Final report, March-June 1976, 
2:52811 (AD-A-038418) 

LID WASTES 


See also AGRICULTURAL WASTES 
MILL TAILINGS 
MINERAL WASTES 
REFUSE DERIVED FUELS 
SCRAP METALS - 

WOOD WASTES 





SOLID WASTES/ANAEROBIC DIGESTION 


SOLID WASTES/ANAEROBIC DIGESTION 
Environmental im of waste-to-energy systems, 2:51145 
SOLID WA: LIOGRAPHIES 
Effect of gypsum on lime-fly ash compositions: iiterature review 
(PB.262331)" bibliography. Interim report Jul-Oct 73, 2:52254 


SOLID WASTES/CHEMICAL ANALYSIS 
Composition from Kentucky coal 


scene ania 2:50652 


ues for recyc . 52260 
SOLID W WAS /COMBUSTIO 
Energy recovery from municipal and industrial waste, 2:51144 
Environmental impact of waste-to-energy systems, 2:51145 
Net energy from municipal solid waste, 2:52098 (ORAU/IEA(M)- 
SOLID WASTES/DENSITY 
Experience in field and se oon Teloee) testing of coarse 
coal mine waste, 2:50638 (CONF-761086- 
SOLID WASTES/GEOCHEMISTRY 
Kentucky coal refuse: a geochemical assessment of its potential as 
a metals source (From samples taken from 23 of largest plants), 
2. 50637 (CONF-761086-) 
SOLID WASTES/PROCESSING 
Combustion factors for refuse derived fuel utilization in existing 
boilers, 2:51146 
SOLID WASTES/PYROLYSIS 
Energy recovery from municipal and industrial waste, 2:51144 
Environmental impact of waste-to-energy systems, 2:51145 
SOLID WASTES, CLING 
Energy conservation and fuel production by processing solid 
wastes, 2:51140 
Modern techniques for recycling, 2:52260 
les of recycling processes, 2:52259 
teen oil asphalt concrete pavements, 2:52265 
Trends in waste utilization in construction, 2:52266 
SOLID WASTES/RESOURCES 
Breakeven economics of resource recovery systems, 2:52269 
SOLID WASTES/USES 
Effect of gypsum on lime-fly ash compositions: literature review 
and annotated bibliography. Interim report Jul-Oct 73, 2:52254 
(PB-262531) 
Use of waste materials and soil stabilization. Transportation 
research record, 2:52253 (PB-262239) 
Utilization of coal refuse as a concrete aggregate (coal-crete) (4 
refs), 2:50650 
SOLID WASTES/WASTE DISPOSAL 
Coal refuse utilization ee pects: an update cf recent work 
(Analogy to steel industry), 2:50639 (CONF-761086-) 
Composition and proj of refuse from Kentucky coal 
preparation plants (19 REFS), 2:50652 
Experience in field and laboratory compaction testing of coarse 
coal mine waste, 2:50638 (CONF. 761086-) 
Optimizing disposal of coal refuse and ash wastes for a mine- 
mouth electrical generating station facility, 2:50649 
SOLID WASTES/WASTE PROCESSING 
Kentucky coal refuse: a geochemical assessment of its potential as 
a metals source (From samples taken from 23 of largest plants), 
2:50637 (CONF-761086>) 
Telos) posal of fine refuse in a fluidized bed, 2:50636 (CONF- 


SOLIDS/ATOM COLLISIONS 
Se in solids (Amsterdam, September 22-26, 1975), 
gt Oo ~ ' 
citation o} -amplitude soli waves in a plasma, 2:53458 
SOLITONS/QUANTUM FIELD THEO THEORY . 
Fermion: field nontopological solitons. II. Models for hadrons, 
2:53267 (COO-2271-89) 
Nontopological solitons, 2:53268 (COO-2271-97) 
SOLITONS/WAVE PROPAGATION 
Solitary electron plasma waves, 2:53463 
SOLUTION MINING 
Coal disaggregation 7 basic aay solution for slurry recovery 
(Patent; 11 claims), 2:50808 
SOLVENT-REFINED COAL/DEASHING | 
Application of Lummus antisolvent technology to a well 
converted solvent refined coal solution. Final report, 2:50617 
(EPRI-AF-473) 
SOLVENT-REFINED COAL/MATERIALS HANDLING 
Coal conversion and utilization-liquefaction: solvent refined coal. 
Technical evaluation services research and development No. 82, 
interim rt No. 6, 2:50610 (FE-1234-6) 
SOLVENT-REFINED COAL/PRODUCTION 
——s preparing low-sulfur, low-ash fuel (Patent; 17 claims), 
Process for the production of deashed coal liquifaction products 
(Patent; 10 claims), 2:50612 
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SOLVENT-REFINED COAL/SOLIDIFICATION 


SLVENT:REFINED CO. coal (Patent; 4 aa 2:50618 
SOLVENT D COAL/STORAGE 


Coal conversion and utilization-liquefaction: solvent refined coal. 
Technical evaluation services research and development No. 82, 
pm dee 6, 2:50610 (FE-1234-6) 

SOLVENT- COAL PLANTS 
See COAL PREPARATION PLANTS 
SOOT/CHEMICAL ANALYSIS 

Distribution of certain rare-earth and nonferrous metals in coal 

combustion, 2:50838 | aaa 
SORGHUM/PRODUCTIO) 
— = as a future eon ll of fuels and chemical feedstocks, 
2:51 
SOUTH AFRICA/ENERGY CONSERVATION 
Energy conservation, 2:52016 
so AFRICA/FEED MATERIALS PLANTS 
Harmony ex: uranium activities: heading for biggest gold and 


my expands 
jum 0} tion, 2:51010 
CA/ CAL SURVEYS 


urani 
SOUTH 
Spoor of ye ory 2:50999 
so AFRICA/URANIUM DEPOSITS 
Whither uranium, 2:51000 
SOUTH AFRICAN ORGANIZATIONS/RESEARCH 
PROGRAMS 
Atomic en Board, twentieth annual report, 1976, 2:53567 
(INIS-mf-3705) 
UTH AMERICA/PETROLEUM INDUSTRY 
Latin America petroleum directory, 2:52061 
SOVIET UNION 


See USSR 
SP GROUPS/ANGULAR MOMENTUM 
a a prototype for semi-simple graded Lie algebras, 


SPACE HEATERS/CONTROL EQUIPMENT 
Method and equipment to decrease heat losses of stack-connected 
tp ont —e devices during operation (Patent), 2:52134 
SPA\ 


See also MNNUAL CYCLE ENERGY SYSTEM 
GEOTHERMAL SPACE HEATING 
SPACE HEATING/ENERGY CONSERVATION 
Energy savings in vapor compression refrigeration and heating 
devices, 2:52168 (CONF-7605139-) 
On-site heat activated heat pumps, 2:52164 —_— ) 
SPACE HEATING/ENERGY CONSUMPTIO 
Moment of truth (comments on the VDI conference ‘Possibilities 
and limits of rationalized energy consumption’), 2:52136 
SPACE HEATING/MEETINGS 
Moment of truth (comments on the VDI-conference ‘Possibilities 
and limits of rationalized energy consumption’), 2:52136 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS/ECONOMICS 
Satellite power system: engineering and economic analysis 
summary, 2:51220 (N-77-15486) 
SPACE POWER REACTORS/FEASIBILITY STUDIES 
Satellite power system: engi ing and economic analysis 
summary, 2:51220 (N-77-15486) 
SPACE POWER REACTORS/SPECIFICATIONS 
“— Soy reactors for space power applications, 2:51653 (LA-UR- 
SPACE PROPULSION REACTORS 
Pulsed Sm converter study. Final report, 2:51654 (N-77- 
1212 


SPACE VEHICLES/CONTROL SYSTEMS 
Development of thermal control methods for a 
components and scientific instruments at very low tem) on 
(follow-on). Final report, 31 Mar. - 30 Nov. Yo76. 2:52 
77-15347) 
SPACE VEHICLES/TRAJECTORIES 
Nonlinear method for parameter nee ees toa 
trajectory estimation problem, 2:52664 (SA Aa ag 
ea POWER SUPPLIES/NICKEL-CAD! 


Method and — us for reconditioning nickel-cadmium batteries 
Beaton), 251957 (N-7 7-12511) 
SPAIN/ATO iC ENERGY LA 


Standards ns and lic acceptance, 2:51672 
SPAIN/NU POWER PLANTS 


Standards aa tance, 2:51672 
SPARK IG ON ENGINES/ DESIG 


Two-stroke, eae ignition, pumpless injection 


internal com! apt ny 2:5. SHAG. 
SPARK IGNITION ENGINES/EXHAUST GASES 
Bulk Senne of hydrocarbon oxidation in an expanding 
combustion chamber, 2:52309 (UCRL-79580) 
Large scale test: 1.75 million kilometers with a gasoline-methanol 
mixture, 2:52465 
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SPARK IGNITION ENGINES/FUEL CONSUMPTION 
—— between the primary energy consumption of electric 
asoline powered vehicles, 2:52398 
SPARK GNITION ENGINES/GAS COMBUSTION PROCESS 
Bulk quenching of hydrocarbon oxidation in an expanding 
~~ chamber, 2:52309 (UCRL-79580) 


See POLAR-CAP ABSORPTION 
oe SELECTIVE SURFACES/PERFORMANCE 


Investigation of high temperature performance of thin film, solar- 
thermal energy convertors. Summary report 30 Jun 75-29 Jun 
76, 2:51278 (PB-265554) 
SPENT FUEL CASKS/IMPACT TESTS 
Obsolete Cask Program: end-on drop tests with and without an 
impact limiter and the 40-inch puncture test, 2:52705 (ORNL/ 
TM-1312(Vol.19)) 
SPENT FUEL ELEMENTS/AFTER-HEAT 
Radiative heat transfer in arrays of parallel cylinders, 2:51760 
(ORNL-5239) 
SPENT FUEL ELEMENTS/FLUIDIZED-BED COMBUSTION 
Fluidized combustion of beds of large, dense particles in 
reprocessing HTGR fuel, 2:51026 (GA-A-14327) 
SPENT FUEL ELEMENTS/HEAD END PROCESSES 
Theoretical studies on the criticality of fluidized-bed furnaces for 
HTR fuel elements, 2:51028 (Juel-1350) 
SPENT FUEL ELEMENTS/HEAT TRANSFER 
Radiative heat transfer in arrays of parallel cylinders, 2:51760 
(ORNL-5239) 
SPENT FUEL STORAGE 
Regional Nuclear Fuel Cycle Centres. Vol. II. Basic studies, 1977 
report of the IAEA study project, 2:51031 (STI/PUB- 
445(Vol.2)) 
SPENT FUEL STORAGE/SHIELDING 
Spent fuel storage improvement (Patent), 2:51754 
SPENT FUEL STORAGE/SPACERS 
Nuclear fuel storage rack (Patent), 2:51755 
Spent fuel storage improvement (Patent), 2:51754 
SPENT FUELS/AFTER- T 
Ratio we, the decay heat output and activity content of 
discharged Ox yo 2:51564 (CEGB-RD/B/N-3870) 
SPENT Ls/P PROCESS 
Chemical reprocessing of irradiated nuclear fuels, 2:51033 
(ORNL -tr-4379) 
SPENT FUELS/REPROCESSING 
Regional Nuclear Fuel Cycle Centres. Vol. II. Basic studies, 1977 
report of the IAEA study project, 2:51031 (STI/PUB- 
445(Vol.2)) 
Reprocessing of s 
SPENT FUELS 
Radioactive waste management policy, 2:52004 
SPENT SHALES/LEA /LEACHING 
Factors that influence the leaching of organic material from in situ 
spent shale, 2:50983 (LBL-5974) 
SPHERES (FUEL) 


See FUEL SPHERES 
SPINELS/HYPERFINE STRUCTURE 
Distribution of iron atoms in the spinel FeIn/sub x/Cr/sub 2-x/S/ 
sub 4/ (0< =x< =2), 2:52568 
ee of strains at Fe** A-site in the thiospinel FeSc2S,, 


t nuclear fuels in OECD countries, 2:51032 
RAGE 


Magnetic hyperfine field distributions in ferrimagnetic spinels Fe/ 
sub 20 l-y)/Mg/sub 1 +y/Ti/sub y/O/sub 4/ with y< =0.5, 
2:52538 


Site occupancy, isomer shift and nuclear quadrupole interaction of 
57Fe in Fe/sub 2 1-y/Mg/sub 1=y/Ti/sub y/O/sub 4/ with 
y<=0.5, 2:52537 

SPOIL BANKS/CHEMICAL PROPERTIES 

Reclamation of coal mine wastes in New Brunswick, 2:50670 
SPOIL BANKS/PHYSICAL PROPERTIES 

Reclamation of coal mine wastes in New Brunswick, 2:50670 
SPOIL BANKS/SAFETY 

Indicators of coal refuse embankment stability, 2:50648 
SPOIL BANKS/STABILITY 

Indicators of coal refuse embankment stability, 2:50648 
— gn aged 

retention basins for su 

SPORES: 10: ICAL RADIATION 
Interdependence of thermal and electromagnetic effects in the 

~ ® : of Bacillus subtilis spores to microwave exposure, 


SPORES/INACTIVATION : 
Interdependence of thermal and electromagnetic effects in the 
mse Of Bacillus subtilis spores to microwave exposure, 


uent land use, 2:52272 


INDS 
See COOLING PONDS 


STEAM/REACTIVITY WORTHS 


SPRAYS/COMPARATIVE EVALUATIONS 
Some new approaches to improved ventilation of the working 
face, 2 2:50730 (CONF-761087-) 
SQUID DEVICES/DESIGN : 
aes 3 —. and applications of the tunnel junction dc squid, 
SQUID DEVICES/ FABRICATION 
~~ ment and applications of the tunnel junction dc squid, 
2: 5270 2 (LBL-6086) 
SQUID DEVICES/PERFORMANCE 
Development and applications of the tunnel junction dc squid, 
2:52702 (LB 
SQUID DEVICES/USES 
Development ae applications of the tunnel junction de squid, 
2:52702 (LBL “6086) 
Cc PROCESS/EV ALUATION 
Coal conversion and utilization-liquefaction: solvent refined coal. 
Technical evaluation services research and development No. 82, 
interim report No. 6, 2:50610 (FE-1234-6) 
SRC PROCESS/PILOT PLANTS 
Coal conversion and utilization-liquefaction: solvent refined coal. 
Technical evaluation services research and development No. 82, 
interim report No. 6, 2:50610 (FE-1234-6) 
SR-OB REA R 
See SUBCRITICAL ASSEMBLIES 
STABLE ISOTOPES/ABUNDANCE 
— composition of be 35 ONL Ag na in nature: 
a preliminary report, 50605 
STAINLESS STEEL-304/MATERIALS TESTING 


Microstructural effects in the low-cycle fatigue of Fe-Ni-Cr 
austenite, 2:52511 
STAINLESS STEEL-316/OXIDATION 
Component and Systems Development Program. Quarterly 
rogress report for the period ending March 31, 1977, 2:51569 
(GA. A-14383) 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Austenitic stainless steel alloys having improved resistance to fast 
neutron-induced ao (Patent), 2:52528 
STAINLESS STEEL-316 ABILITY 
Wetting of cladding materials and other metals and alloys by 
sodium, 2:52514 (AERE-R-7406(Rev.)) 
STAINLESS STEEL-316L/WETTABILITY 
Wetting of cladding materials and other metals and alloys by 
sodium, 2:52514 (AERE-R-7406(Rev.)) 
STAINLESS STEELS 
See also STAINLESS STEEL-304 
STAINLESS STEEL-316 
STAINLESS STEELS/CORROSION 
Fast breeder at First quarterly report, 1976, 2:51917 
FNR-1371 


STAINLESS STEELS/HYDRIDATION 
Hydrogen in stainless steel and Fr-Ni alloys, 2:52521 
STAINLESS STEELS/PHYSICAL RADIATION 
Fast breeder project. First quarterly report, 1976, 2:51917 
(EURFNR-1371) 
STAINLESS STEELS/TENSILE PROPERTIES 
Mechanical properties of transition joint materials in ae of 
LMFBR steam generator a (CONF-7 5-1) 
STAINLESS STEELS/WETTAB 
Wetting of cladding materials and other metals and alloys by 
sodium, 2:52514 (AERE-R-7406(Rev.)) 
STANDING CROP 
See BIOMASS 
STAR MODELS/COMPARATIVE EVALUATIONS 
Coordinated x-ray, optical, and radio observations of YZ Canis 
Me. ee 2:53216 (N-77-15945) 


See also BINARY STARS 
SUN 


STARS/RADIOWAVE RADIATION 
Coordinated x-ray, optical, and radio observations of YZ Canis 
Minoris, 2:53216 (N-77-15945) 
STARS/VISIBLE RADIATION 
Coordinated x-ray, optical, and radio observations of YZ Canis 
Minoris, 2:53216 (N-77-15945) 
STARS/X RADIATION 
Coordinated x-ray, optical, and radio observations of YZ Canis 
Minoris, 2:53216 (N-77-15945) 
STARVATION 
See FASTING 
STATISTICS 
Bivariate distribution system with specified marginals, 2:53578 
(LA-6858-MS) 
Rejection methods for sam 
2:53581 Sa ald 12 


Tie from the normal distribution, 


Reactor decduinia t program progress report, April 1977, 
2:51845 (ANL-RD 





STEAM CONDENSERS 
Titanium thin-walled welded tubes and the future prospect, (1). 
Application to main condensers for power stations, 2:51747 
Water-seal vacuum pumps as compact units for deaeration of 
— — + ae condensers in conventional and nuclear plants, 
1 
STEAM GENERATION 
Method of subterranean steam generation by in situ combustion of 
coal (Patent; 4 claims), 2:50843 
STEAM GENERATORS/ ACTIVITY LEVELS 
Radioiodine behavior in the reactor coolant system d 
transient operation, 2:51850 (CENPD-180(Suppl.1)) 
STEAM GENERATORS/BURNERS 
Development of high-capacity oil/gas burners used in steam 
— units with steam ratings exceeding 1,000 tons/hr, 
1443 
STEAM GENERATORS/CONSTRUCTION 
Industrial boilers nk and low pressure, 2:51430 
STEAM GENERATORS/CONTROL SYSTEMS 
VDI/VDE guidelines ~ steam generation, 2:51437 
STEAM GENERATORS/OPERATION 
High temperature turbine technology program. Phase I. Program 
and system definition. Topical report: overall plant design 
description, low Btu combined cycle electric power plant, 
2:51419 (FE-2290-18) 
STEAM GENERATORS/STABILITY 
Theoretical studies on the stability of steam generators of light 
water (PWR), 2:51548 (SGAE-2417) 
STEAM GENERATORS/WELDED JOINTS 
Mechanical properties of transition joint materials in suj of 
LMFBR steam generator design, 2:51605 (CONF-770545-1) 
STEAM REFORMER PROCESSES/CATALYSTS 
Effects of carbonation and hydrothermal treatments on some 
properties of calcium monoaluminate mortars, 2:51123 
STEAM SYSTEMS/SPECIFICATIONS 
Fundamentals of pressurized water reactors. Pt. 2. NSSS with 
on) through steam generators, 2:51537 (AED-Conf-76-660- 
STEAM TURBINES/CONTROL SYSTEMS 
Control valve unit for a hydraulic servo motor for a control valve 
of a turbine (Patent), 2:51445 
Fundamentals of term definition systematics for the integration of 
steam turbine control into block control, 2:51438 
STEAM TURBINES/OPERATION 
High temperature turbine technology program. Phase I. Program 
and system definition. Topical report: overall plant design 
description, low Btu Pate mm! cycle electric power plant, 
2:51419 (FE-2290-18) 
High temperature turbine technology program. Phase I. Program 
and system definition. Topical report: overall plant 
description liquid _ combined cycle electric power plant, 
2:51420 te 2290- 
STEAM TU BINES/TURBINE BLADES 
Status of Guuieee blading for low-pressure steam turbines. Final 
report, 2:51427 (EPRI-AF-445) 
ASTM-A302/FRACTURE PROPERTIES 
a and statistical requirements for developing a well- 
K/sub IR/ curve. Final rt, 2:52510 PRE NP-372) 
STEEL-ASTM-A508/FRACTURE PROPERTIES 
Experimental and statistical requirements for devel a well- 
fined K/sub IR/ curve. Final report, 2:52510 ee PRI-NP-372) 
STEEL-ASTM-A533-B/FRACTURE PROPERTIES 
Ex ental and statistical requirements for dev a well- 
K/sub IR/ curve. Final report, 2:52510 NP- -372) 
Sub-critical crack growth in ferritic materials for li cheer 
nuclear reactor vessels. Final rt, 2:51857 (EPRI-NP-304) 
Sub-critical crack growth in ferritic materials for light water 
al reactor vessels. Final report, 2:51858 (EPRI-NP-304(8- 
STEEL-ASTM-AS533-B/PHYSICAL RADIATION EFFECTS 
Experimental studies of neutron irradiation on 
steel for light water reactors, 2:51509 (GKSS_16/E/61) 


See also CARBON STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEEL-ASTM-A302 

STEELS/EMB 
Inhibition of hydrogen embrittlement in high st: steel. 
Technical ee (AISI 4340), 2: 32507 (AD-A-037355) 
STEELS/FABRICATION 
Evaluation of the effects of the iron and steel phase II effluent 
limitations guidelines on energy use in the hot ft 
subcategories. Final report, 2:52224 (PB-264456) 
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STEELS/FRACTURE PROPERTIES 
Experimental and statistical requirements for developing a well- 
defined K/sub IR/ curve. Final report, 2:52510 (EPRI-NP-372) 
Sub-critical crack growth in ferritic materials for light water 
nuclear reactor vessels. Final report, 2:51858 (EPRI-NP-304(8- 
76)) 
STEELS/MATERIALS RECOVERY 
Steel from ferrous can scrap, 2:52292 
STEELS/MECHANICAL PROPERTIES 
Inhibition of hydrogen embrittlement in high strength steel. 
Technical report (AISI 4840), 2:52507 (AD-A-037355) 
STEELS/PHYSICAL RADIATION EFFECTS 
Damage model and neutron spectrometry applied in reactor steel 
irradiation programmes, 2:51731 ogee 76-556-008) 
Influencing parameters in neutron irradiation of materials for 
reactor pressure vessels, 2:51730 (AED-Conf-76-556-003) 
STELLARATORS 
See also PULSATOR STELLARATOR 
TORSATRON STELLARATOR 
WEGA STELLARATOR 
STELLARATORS/MAGNETIC FIELD CONFIGURATIONS 
Structure of the magnetic surfaces in the axial region of an 1=3 
field, 2:53517 
STELLARATORS/SPECIFICATIONS 
Nuclear fusion device (Patent), 2:53481 
STELLARATORS/SUPPORTS 
— holding a helical coil in a nuclear fusion device, 
2: 
= for the helical coil in a nuclear fusion device (Patent), 
2:53515 
STEM CELLS/ABUNDANCE 
Notions about human stem cells, 2:53069 
STEM CELLS/DATA ANALYSIS 
Notions about human stem cells, 2:53069 
STIRLING ENGINES/DESIGN 


Spherical Stirli ine (Patent), 2:52319 
STOCKPILES/ENERCY MANAGEMENT 
Optimal drawdown strategy for strategic petroleum reserves, 
2:52060 (PB-265838) 
STORAGE RINGS 
See also ISABELLE STORAGE RINGS 
STORAGE RINGS/PLANNING 
Synchrotron radiation: its characteristics and applications, 2:52797 
(BNL-22796) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE TUBES 
See ELECTRON TUBES 
STORMS 
See also TORNADOES 
STORMS/SPATIAL DISTRIBUTION 
Modeling of rainstorm and plume interaction for atmospheric 
release of effluents, 2:52805 5 (SAND-76-9302C) 
STOVES/DESIGN 
Forced air range with thermal exchange fluid (Patent), 2:52147 
STRAIN GAGES 
Onion high temperature strain gage, (5), 2:51624 (PNC- 
STRAIN GAGES/PERFORMANCE TESTING 
Evaluation of the Kulite semiconductor strain gage, model M(6) 
EP-120-500W, spotwelded to P-110 pipe material, 2:52825 
(UCID-17165(Rev.1)) 
= woe eo empany  Pps me . 
ects of radiations on DNA and repair o! See 
report, May 1, 1974-June 30, 1977 (Gamma and radiation, 
Escherichia coli, lambda phage ¥- 2: anon _ 18) 
STRATIFIED CHARGE EN 
Rotary piston internal psn re i a stratified charge 
intake port system (Patent), 2:52421 
Rotary piston internal combustion engine with a stratified charge 
intake system (Patent), 2:52422 
STRA CHARGE ENGINES/EXHAUST GASES 
—_ oe heat balanced engine (NAHBB), 2:52307 (NP- 
STRATIFIED CHARGE ENGINES/FUEL INJECTION 
SYSTEMS 


i system for internal combustion engine (Patent), 
STRATIFIED CHARGE ENGINES/GAS COMBUSTION 
PROCESS 


Theoretical study of flame propagation through stratified media, 
2:52308 (UCRL-78925) 
TIFIED CHARGE ENGINES/PERFORMANCE 


TESTING 
— _ heat balanced engine (NAHBE), 2:52307 (NP- 
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STRATIFIED CHARGE ENGINES/POLLUTION CONTROL 
Fuel injection f 
uel injection system for internal combustion engine (Patent), 
2:52415 _ : 


PHOTOGRAPHY/PERFORMANCE 
a and framing camera techniques, 2:53381 (UCRL- 


) 
STRENGTH (SHEAR) 
See SHEAR PROPERTIES 
STRESS ANALYSIS/FINITE METHOD 
Application of global-local finite element method to fracture 
— echnical report 1 (GLASS J), 2:52671 (EPRI-NP- 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRONG INTERACTIONS/UNIFIED GAUGE MODELS 
High energy mong a based on a Stochastic-field multi- 
eikonal theo 3271 (ANL-HEP-PR-77-33) 
STRONTIUM/ACTIVATION ANALYSIS 
Trace metal detection in ..~ uatic environments by activation 
analysis of naiad shells. Completion report (Neutrons), 2:52984 
(PB-261262) 
STRONTIUM/CARBON 12 REACTIONS 
Nuclear gamma rays following interaction with relativistic carbon 


ro: files, 2: $3387 2 i 
stRONTIUM 90/ 


Bitumization of pene po tye = for processing radioactive 
wastes, 2:51060 
STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 
Model to — dose-to-man from buried solid waste, 2:51089 
P-MS-77-18) 
STRONTIUM COMPOUNDS/ AFFINITY 
Templated syntheses of cyclic acetylacetone hosts, their affinities 
for divalent ions, and an example of a slow proton transfer from 
Enol to hydroxide ion, 2:52645 
ONTIUM ISOTOPES/ENERGY-LEVEL TRANSITIONS 
Nuclear gamma rays followin; tis) interaction with relativistic carbon 
pro tiles, 2:53287 (LBL- 
BEAMS/CREEP 
— 5 oO uniaxial load creep testing machine, 2:52670 (COO- 
STRUCTURAL BEAMS/DEFORMATION 
enaianei A response of mild steel beams to impulse loads, 
a — 7 Maga teeny 
BUCKLING 


me DEFORMA TION 
STRUCTURES (MECHANICS) 
See faa tat STRUCTURES 
‘CHEMICAL RADIATION EFFECTS 
Viscoelastic pr —s of poly(ethylene-g-styrene). Technical 


egg h 2:5 ee 35300) 


“See a yes ~ yA setae gaye, Technical 
rt, 2:52548 (AD-A-035300) 
SU-2 GROUPS/SYMMETRY BREAKING 
Pionic and radiative decay widths of charmed hadrons in a badly 
broken SU(4) symmetry, 2:53264 
UBBITUMINOUS COAL/CHEMICAL REACTION KINETICS 
Investigation of mechanism of reactions involving oxygen- 
containing Oy at in coal hydrogenation. Annual report (24 
refs), 2:50608 (EPRI-AF-442) 
SUBBITUMINOUS COAL/DISSOLUTION 
—— for dissolving sub-bituminous coal (Patent; 6 claims), 


SUBCRITICAL ASSEMBLIES/REACTIVITY 
Determination of reactivity at a compact core with low —— 
oo ad by means of the pulsed neutron method, 2:51720 (Juel- 


SUBCRITICAL FLOW 
See LAMINAR FLOW 
SUGAR BEETS/PRODUCTION 
— ss as a future source of fuels and chemical feedstocks, 
SUGAR CANE/FERMENTATION 
Fuels from —— energy outlay versus energy returns; a critical 


suGAR CA! CANE/PRODUCTION 
= a as a future source of fuels and chemical feedstocks, 
SULFATES/BIBLIOGRAPHIES 
Effect of gypsum on lime-fly ash compositions: literature review 
and annotated bibliography. Interim report Jul-Oct 73, 2:52254 
(PB-262531) 
SULFATES/USES 
Effect of gypsum on lime-fly ash compositions: literature review 
and annotated bibliography. Interim report Jul-Oct 73, 2:52254 
(PB-262531) 
IULFUR/ARGON 40 REACTIONS 
Fragmentation of “Ar at 100 GeV/c, 2:53275 (LBL-5075) 


SULFUR DIOXIDE/SCRUBBING 


SULFUR/CARBON 12 REACTIONS 
F entation of “°Ar at 100 GeV/c, 2:53275 (LBL-5075) 
SUL EPOSITION 
Dry deposition on a snow surface, 2:52897 
su colon itn 100 GeV 2:53275 (LBL-5075) 
Tragmentation oO r at cc, 2: 
SULFUR/RECOVERY 


Flue gas desulfurization: state-of-the-art review, 2:50656 
Review and status of the TRW/Meyers process, 2:50575 


SULFUR/RECYCLING 
Utilization of egg sulfur in construction materials, 2:52268 
SULFUR/REMOVAL 


Cleaning high sulfur coal (11 — = 50568 pation with SO 
Engineering/economic analyses of 
clean-up Proce or keaping higher 
power 2:50571 (CONF-761 
High intensity magnetic cleaning } bituminous coal (15 refs), 
Hi i Tem bn Tubing Technology Pro Phase I. 
i emperature Turbine Tec > 
gram and system definition. Final quarter 7 eee 
September 1- nrg wh 30, 1976, 2:51 412 12 (FE22 1-7) 
Meyers Process: er , economics, and energy balance (8 
me F porte te 1086-) é , 
or cleaning (By region, changes in ie percentage oO 
coal that can be made to meet EPA's sulfur emission standards 
by cleaning), 2:50821 
ae me of a coal conversion systems technical data book. 
roject 8979 ok ear ovember 1, 1976-January 31, 
on 197) 2: ny (FE-2286-12) 
LFUR/U; 


Utilization oo cocoa sulfur in construction materials, 2:52268 
FUR COMPO /HYPERFINE STRUCTURE 


Distribution of iron atoms in the spinel FeIn/sub x/Cr/sub 2-x/S/ 
sub 4/ (0< =x< =2), 2:52568 
SULFUR COMPOUNDS/REMOVAL 
Process for producing a gas which can be substituted for natural 
as (Patent; 5 claims), 2:50601 
Ss DIOXIDE/ABSORPTION 
Experimental investigation of the absorption of — dioxide by 
water drops containing heavy fone 5 A ions, 2:5 
SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
Susceptibility of woody plants to sulfur dioxide and 
photochemical oxidants. Final paper 2:53150 (PB-260881) 
SULFUR DIOXIDE/DEPOSITIO 
Laboratory measurement of SO2 deposition velocities on selected 
building materials and soils, 2:52864 
SULFUR DIOXIDE/MONITORING 
Improvements to single-source model. Volume I. Time- 
concentration relationships, 2:52893 (PB-264686) 
Summary of a performance survey of continuous emission 
monitors. Survey No. 1: NO/sub x/ and SOx, 2:52904 
SULFUR DIOXIDE/OXIDATION 
So2 oxidation in plumes: a review and assessment of relevant 
mechanistic and rate studies. a 2:52886 (PB-264206) 
SULFUR DIOXIDE/PHOSPHO) ICE 
Direct measurement of the lifetimes of the *B; state of sulfur 
dioxide in air at atmospheric pressure, 2:52656 
SULFUR DIOXIDE/REMOVAL 
Comparison of flue gas desulfurization, coal liquefaction, and coal 
Ry. for use at coal-fired power plants. Final report, 
51459 (PB-264536) 
—— a regional atmospheric control strategy for electric 
ties (Optimized strategy for meeting SO2 emission standards 
by coal preparation, ae gas desulfurization and/or purchase of 
low sulfur coal), 2:5146 
ae =i of coal eines with SO, 


rocesses higher sulfur coals in the energy 
modian: 2 50571 (CONF 7e10863 


Flue gas desulfurization: state-of-the-art review, 2:50656 

Open space as an air resource ment measure. Volume I. 
Sink factors, 2:52881 (PB-261758) wail : 

Open spnee 00 00 ch sesers aes ae ‘olume Ia. 

dix to sink factors. Final report, 2:52882 (PB-261759) 
SULF R DIOXIDE/SCRUBBING 

Gas scrubbers used in an control. Volume 1. 1964-1975. 
(citations from the NTIS data base). Report for 1964-75, 2:50640 
(NTIS/PS-77/0189) 

Gas scrubbers used in pollution control. Volume 2. 1976-February, 
1977. (citations from the NTIS data base). Report for 1976-Feb 
77, 2:50641 (NTIS/PS-77/0190) 

Gas scrubbers used in pollution control. Volume 1. (citations from 
the Engi Index data base). Report for 1970-73, 2:50642 
(NT iS)PS.77/8191) 

Gas scrubbers used in pollution control. Volume 2. (citations from 
the Engineering Index data base). Report for 1974-75, 2:50643 
(NTIS/PS-77/0192) 

Gas scrubbers used in pollution control. Volume 3. (citations from 
» Engineering Index data base). Report for 1976-Feb 77, 

(NTIS/PS-77/0193) 


coals in the energy 





SULFUR FLUORIDES/PHOTOLYSIS 


SULFUR FLUORIDES/PHOTOLYSIS 
Dynamics of infrared multiphoton dissociation of SF. by 
molecular beam method (Nonrandomize excitation energy), 
2:53245 (LBL-6035) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES/ENVIRONMENTAL TRANSPORT 
Character and transformation of pollutants from major fossil fuel 
energy sources, 2:52870 (CONF-770622-5) 
SULFURIC ACID/AEROSOLS 
Growth of sulfuric acid aerosol particles when contacted with 
water vapor, 2:52899 
SULFURIC ACID/ATMOSPHERIC PRECIPITATIONS 
Effects of acid precipitation on plants and soils (Effluents 
associated with geothermal energy), 2:51346 (CONF-761089-) 
SULFURIC ACID/MEASURING METHODS 
Development of a portable device to collect sulfuric acid aerosol. 
Interim report Jun 75-May 76, 2:52887 (PB-264257) 
SULFURIC ACID/RECOVERY 
Flue gas desulfurization: state-of-the-art review, 2:50656 
/MAPS 


Solar-geophysical data number 389. Part II. Comprehensive 
reports. Data for July 1976-June 1976 and miscellanea (Synoptic 
solar map), 2:53223 (PB-264 791) 

SUN/RESEARCH PROGRAMS 

Research in solar physics. Final report (Skylab/ATM S-056 x-ray 
experiment), 2:53222 (N- 77-15971) 

Solar and pheric science (Status of NASA programs), 
2:53220 (N-77-12990) 

SUPER PHENIX REACTOR/SEISMIC EFFECTS 

Direct calculation of floor response spectra from the Fourier 
transform of ground movement - application to the 
SUPERPHENIX fast reactor project, 2:51923 

SUPERCONDUCTING CABLES/DESIGN 

Development and prospects for application of superconducting 
d.c. cables, 2:51483 (LA-UR-77-712) 

SUPERCONDUCTING CABLES/ELECTRICAL INSULATION 

Measurements on insulating materials at cryogenic temperatures. 
Annual report, 2:51485 (CONS/2062- 1) 

SUPERCONDUCTING CABLES/PERFORMANCE 

Some electrical characteristics of a DC superconducting cable, 
2:52830 (LA-UR-77-199) 

SUPERCONDUCTING CABLES/RESEARCH PROGRAMS 

Development and prospects for application of superconducting 
d.c. cables, 2:51483 (LA-UR-77-712) 

SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING MAGNETS 

Cryogenic instrumentation. Final technical report 15 Jun 69-14 

Dec 74, 2:52697 (AD-A-037133) 
SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
Superconducting magnets at Brookhaven National Laboratory. 
AGS high te ted beam line dipoles and 
ring magnet protot 2:52698 (BNL-22579) 
ga mp iad note oe 
fe) ts of a demountable toroidal field magnet system 
‘for chemak 6 fusion reactors, 2:53502 (BNL-22497) 
ay nt np ~ paceman tn ol 
ryogenic aspects of a ountable toroi id magnet system 
for Cokamsek ty fusion reactors, 2:53502 (BNL-22497) 
SUPERCONDUCTING MAGNETS/EMPLACEMENT 
= — for tunnels housing energy storage magnets, 
SUPERCONDUCTING MAGNETS/PERFORMANCE 
TESTING 


tokamak poloidal field system development program, 
2:53511 (LA-6811-P) 
SUPERCONDUCTING MAGNETS/RELIABILITY 
— safety and reliability in tic fusion energy systems. A 
ummary rt, 2:53504 (BNL- L-50658) 
SUPERCOND 'CTING SS ee PROGRAMS 
Magnetics and superconductivity section annual 
= _ ending December 31, 1976, 2:53512 {ORNL/TM. 
eeete technology for fusion magnets, 2:53510 (KFK- 


Su nducting magnet program at Brookhaven National 
oratory, 2:52806 (BNL-22801) 
SUPERCONDUCTING MAGNETS/SAFETY 
Magnet safety and reliability in ic fusion energy systems. A 
summary rt, 2:53504 ‘BNL 58) 
SUPERCONDUCTING MAGNETS/SHIELDING 


Evaluation of shielding design for a Il. 
ssa, on the deep penetration problem, 2:53508 GAERIM- 
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SUPERCONDUCTING MAGNETS/THERMAL 
Three dimensional inelastic evaluation of a controlled MFE 
ae Fusion Energy) reactor magnet, 2:53503 (BNL- 
SUPERCONDUCTIVITY/RESEARCH PROGRAMS 
Observations on European low-temperature physics research: an 
annotated directory of low-temperature physics in — 
ee and some comments on the low tem wey 
in —~7 Technical report, 2:52696 (AD-A-036959) 
SUPER INDUCTO 
Cryogenic instrumentation. Final technical report 15 Jun 69-14 
Dec 74, 2:52697 (AD-A-037133) 
SUPERCONDUCTORS/CRYSTAL STRUCTURE 
Structure of Th,D:s from measurements at the Argonne ZING-P 
ulsed neutron source, 2:52541 
SUPERCONDUCTORS/LATTICE PARAMETERS 
Moessbauer study of lattice dynamics of high T/sub c/ 
uctors, 2:52539 


SUPERNOVA REMNANTS/SHOCK WAVES 
A theoretical investigation of solar —eotanappeianatase 
interactions and rer roe = lhenomena. Final report 1 
A. 


Nov 74-30 76, 2:53235 (, 75) 
UPERTANKERS 


See TANKER SHIPS 
SUPPORTS/GROUTING 
Room and pillar ag am control utilizing the grouted reinforcing 
bar system, 2:527 
SUPPORTS/REINFORCED MATERIALS 
Room and pillar ground control utilizing the grouted reinforcing 
bar system, 2:52710 
SUPPORTS/ROCK SQUEEZE 
Determina' ge a. squeeze potential for underground power 
ts, 2: 
SUP TS/STABILITY 
Case study of long-term stability in the Colony Oil Shale Mine, 
Piceance Creek Basin, Colorado, 2:50965 
SUPPORTS/STRESSES 
Ground movement and pressure changes associated with 
shortwall mining, 2:50779 
SURFACE AIR 
See also EARTH ATMOSPHERE 
SURFACE AIR/CHEMICAL COMPOSITION 
1) of ozone associated with an air mass, 2:52868 (BNL- 
SURFACE BARRIER DETECTORS/FABRICATION 
Study of a new process for fabrication on thin dE/dX nuclear 
radiation detectors, 2:52809 (LA-tr-76-34) 
SURFACE MINING 
See also OIL SHALE MINING 
Brown coal on the border of the German Democratic 


Republic, 2: 
SURFACE MINING/BIBLIOGRAPHIES 
Integrated mined-area reclamation and land use planning. Volume 
4.A nee: of integrated mined-area reclamation and land 
ea icvets)y with annotations (424 citations), 2:50706 (ANL/ 


SURFACE CINING/ENVIRONMENTAL IMPACTS 
River, —<~ | irleeetaamaaainaas for the open cast 


SURF. RFACE MININ MINING/LAND RECLAMATION 
Design and evaluation of improved surface coal mine overburden 
and coal extraction techniques. Final report Jul 75- 
May 76, 2:50735 (PB-264 764) 

— mined-area reclamation and land use p! . Volume 
3 pyrene te Me ee ae pi ol a ing: 
Cannelton Mine No. 9-S, Cannelton, West Virginia, 2: 
tee 1(Vol.3F)) 

mined-area reclamation and land use planning. Volume 
~ A bibliography of integrated mined-area reclamation and land 
veo annotations (424 citations), 2:50706 (ANL/ 
EMR- () 
Reclamation of coal mine wastes in New Brunswick, 2:50670 


nanan ond tion of improved surface 
techniques in Eastern Kentucky. Revegetation manual. Manual 
report, 2:50744 (PB-262495) 

Ss stability research study in the Eastern Kentucky coal fieids. 

olume 1. fre 2 amt aedote ~Pavin seo Sommamnamaas 

of improved surface els, 23081 ( ues for the Eastern 
Kentucky coal 41 (PB-262492) 

Utilization of acid drainage treatment — (Recovery of 

AL Co. Cu. Fe Mee Ma Nope 2a 2.5085; 
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SURFACE MINING/LANDSLIDES 
Slope stability research study in the Eastern Kentucky coal fields. 
olume 1. Report and field book. Research and demonstration 
of improved surface mining techniques for the Eastern 
Kentucky coal fields, 2:50741 (PB-362492) 
= stability research study in the Eastern Kentucky coal fields. 
lume 2. Appendices. Research and demonstration of 
improved surface techniques for the Eastern Kentucky 
coal fields, 2:50742 (PB-262493) 
SURFACE MINING/MATERIALS HANDLING 
Design and evaluation of improved surface coal mine overburden 
handling and coal extraction techniques. Final report Jul 75- 
May 76, 2:50735 (PB-264 764) 
SURFACE MINING/MINING EQUIPMENT 
Large shovel excavator for the haulage capacity of 237,000 t/d 
brown coal, 2:50797 
Modified longwall mining of shallow coals interior province 
coalfield. file report, 2:50754 (PB-264383) 
SURFACE MINING/PLANNING 
Geotechnical factors in ae pit mine design, 2:52706 
SURFACE MINING/PR' 
Coal exploration techniques and tools to meet the demands of the 
coal industry (1945-1970), 2:50691 
SURFACE MINING/ROCK MECHANICS 
Evaluation of roman ade pte and geomechanic properties 
—— uture m pit mining, 2:50772 
SURFACE MI NING/S: C SURVEY: — 
= annian of seismic pe ety in an open-pit mining, 


SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
LAKES 
RIVERS 
SEAS 
WATER RESERVOIRS 
SURFACE WATERS/CONTAMINATION 
Sanitary conservation of reservoirs from contamination with 
radioactive materials (Book in Russian), 2:53013 
SURFACE WATERS/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of heavy metals in the Ligurian Sea. I. The 
distribution of Cu, Co, Ni, and Cd in surface waters, 2:53001 
SURFACE WATERS/RADIONUCLIDE MIGRATION 
Model to “> crs from buried solid waste, 2:51089 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACE-EFFECT MACHINES 
See AIR CUSHION VEHICLES 
SURFACTANTS/TOXICITY 
Use of recovery as a criterion for toxicity, 2:53164 
SURRY POWER STATION UNIT-1 
See SURRY-1 REACTOR 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTO EFFLUENTS 
Evaluation of environmental impact predictions (Surry nuclear 
wer plant thermal), 2:53014 (CONF-710516-7) 
Ss 'Y-2 REACTOR/THERMAL EFFLUENTS 
Evaluation of environmental impact predictions (Surry nuclear 
wer plant thermal), 2:53014 (CONF- 7705 16-7) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SUSQUEHANNA RIVER/HYDROLOGY 
on Bo - sediment budget for Chesapeake Bay, 2:52956 
AMPS/NUTRIENTS 


Productivity and nutrient export studies in a cypress swamp and 
lake system in Louisiana, 2:52968 
SWAMPS/ PRODUCTIVITY 
Productivity and nutrient export studies in a cypress swamp and 
lake system in Louisiana, 2:52968 
IEN/ENERGY POLICY 
— transition: a report on energy policy and future options, 


SWEDEN/ENERGY SUPPLIES 
—— transition: a report on energy policy and future options, 
:52028 


2: 
SWEDEN/RADIOACTIVE WASTE STORAGE 
ASEA reduces nuclear waste in Sweden, 2:51040 
SWIMMING POOLS 
Covering of open-air swimming a for water heating by means 
of solar energy (Patent), 2:512 
SWIMMING a tt ta 
Covering for open-air pools for water heating using 
solar radiation (Patent), 2:51270 
SWIMMING meet 
Covering for open-air pools for water heating using 
solar radiation (Patent), 2:51270 


TANTALUM/LATTICE VIBRATIONS 


Examples for the utilization of solar energy by means of 
aluminium collectors, 2:51268 

Solar house ‘Reichenberg’. a with heat pump for 14,500 
DM at Wuerzburg saves annually 4,500 1 heavy fuel, 2:51269 


System operating, 2:51252 
SWITZERLAND/BLECTRIC APPLIANCES 
Energy label: a means of energy conservation, 2:52013 


See SP GROUPS 
SYNCHROTRON RADIATION/REVIEWS 
Synchrotron radiation: its characteristics and applications, 2:52797 
(BNL-22796) 
SYNCHROTRON RADIATION/USES 
Synchrotron radiation: its characteristics and applications, 2:52797 
(BNL-22796) 
PROCESS/AIR POLLUTION 
a air — —r oe the SYNTHANE coal 
asification pilot plant, 
SYNTHESIS GAS ATION 
— a with monolith supports ban a of coal- 
erived gases: Phase 2. Quarterly tec! progress ot 
ng 23, 1976 Jenaase 22 1 22, 1977 (7 references; Ni; Ni-Co; Ni- 
Pt; Ni-MoOs; Ni-Ru; Ni-Rh), 2:50588 (FE-1790-7) 
SYNTHESIS GAS/SCRUBBING 
Recovery of particulate carbon from synthesis gas (Patent; 20 
claims), 2:50567 
Recovery of particulate carbon from synthesis gas (Patent; 9 
claims), 2:50579 
Recovery of particulate carbon from synthesis gas (Patent; 16 
claims), 2:50580 
SYNTHESIS GAS/SYNTHESIS 
Process for production of synthesis gas (Patent; 12 claims), 2:50602 
SYNTHETIC FUELS 
See also MOBIL M-GASOLINE PROCESS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS/BIOSYNTHESIS 
The potential of lignocellulosic materials for the production of 
chemicals, fuels, and 6 2 4 137 (PB-264458) 
SYNTHETIC FUELS/ECO) iC ELASTICITY 
Accounting methods for new-technology non-utility energy 
installations, 2:51985 
SYNTHOIL PROCESS 
Characterization of coal liquids. Intermediate rt. 
Hydrocracking upgraded Synthoil, 2:50616 (EE-2010-05) 


T 


TADPOLES 
See LARVAE 
TANKER SHIPS/CONSTRUCTION 
For LNG--a concrete answer, 2:50957 
TANKER SHIPS/DESIGN 
Conch LNG containment system for marine transport of LNG 
(125,000 and 165,000 m°), 2:50948 
For LNG--a concrete answer, 2:50957 
TANKER SHIPS/MATERIALS 
For LNG--a concrete answer, 2:50957 
TANKER SHIPS/OPERATION 
Operation of LNG carriers from Alaska to Japan, 2:50955 
TANKER SHIPS/REGULATIONS 
Regulations for U.S. tank vessels carrying oil in foreign trade and 
foreign tank vessels that enter the navigable waters of the 
United States. Final environmental impact statement, 2:52051 
(AD-A-036769) 
TANKER SHIPS/SAFETY 
Safety features of LNG vessels, 2:50954 
TANKER SHIPS/THERMAL INSULATION 
Conch LNG containment system for marine transport of LNG 
(125,000 and 165,000 m*), 2:50948 
TANKS/PERFORMANCE TESTING 
Cryogenic mage tron, storage and supply system, phase 1. 
Final report, 2:51126 (N-77-10384) 
TANTALUM/CASCADE SHOWERS 
Monte Carlo simulations of e*/e- showers in a 1 r.l. Ta (500 
to 4000 Mev, plot com ium), 2:53257 (ORO-. ) 
TANTALUM/ELECTRON REACTIONS 
More Monte Carlo simulations of e* - showers and simulations of 
— e-exchange showers in the TA plates, 2:53258 (ORO- 
Tables extracted from Messel and Crawford for electrons incident 
on | radiation | _—- 2:53256 (ORO-3065-40) 
TANTALUM/LA RATIONS 
57Fe impurity atom lattice dynamics and systematics in group V 
and VI host metals, 2:52500 





TANTALUM/PION REACTIONS 


TANTALUM/PION REACTIONS 
More Monte Carlo simulations of e* - showers and simulations o 
a e-exchange showers in the TA plates, 2:53258 (ORO, 


rare-earth and nonferrous metals in coal 
combustion, 2:50838 (PB-262168-T/SL) 
TANTALUM 179/SCINTILLATION COUNTING 
uid scintillation coun of novel een, 2:52605 
T ‘ALUM 181/ELECTRONIC STR’ 
Hydrogen in metals: applications of the Mocsst Moessbauer effect (some 
=. electronic structures from °’Fe, '°Sn, 'Eu, Ru, 
Ir, Pt, 7 Au, 18!Ta, 16 Dy, '*5Gd, and 237 Np Moessbauer 
effect. 142 refs), 2:52503 
TANTALUM 181/ISOMER SHIFT 
Volume-corrected isomer shifts on transition metal atoms: charge 
flow and electronegativity scales in alloys, 2:52515 (BNL-22861) ) 
TANTALUM 181/MOESSBAUER EFFECT 
7: in metals: applications of the Moessbauer effect (some 
hyd ride electronic structures from *’Fe, "Sn, Eu, Ru, 
Ir, Pt, Au, '®'Ta, "Dy, Gd, and 237 Np Moessbauer 
effect. 142 refs), 2:52503 
TANTALUM 181 TARGET/KRYPTON 86 REACTIONS 
Study of the fi ts emitted in the interaction between ™*'Ta 
and *Kr at 620 MeV bombardi energy, 2:53306 (LBL-5075) 
TANTALUM ALLOYS/MECHANICAL PROPERTIES 
Development of directionally solidified eutectic nickel alloys for 
use in aircraft gas turbines at metal temperatures exceeding 1000 
C. Final report Jan-Oct 76 (Nickel-base alloy with varying 
substitutions), 2:52506 (AD-A-037246) 
TANTALUM OXIDES/DEPOSITION 
Oxide barriers on GaAs recent ion beam sputtering. 
Technical report, 2:52530 (AD-A-037243) 
‘AR SANDS 


CLE 
perry ae cycle length for Tarapur reactors, 2:51514 (INIS- 
m =. 
TARAPUR-!1 REACTOR/REACTOR FUELING 
best evaluation criteria for reload fueling, 2:51513 (INIS- 
m 
TARAPUR-2 REACTOR/FUEL CYCLE 
aaa) cycle length for Tarapur reactors, 2:51514 (INIS- 
Mm = 
TARAPUR-2 REACTOR/REACTOR FUELING 
bye yy evaluation criteria for reload fueling, 2:51513 (INIS- 
mf-3482) 
TARGETS/DESIGN 
ea developments at TRISTAN, 2:52801 (IS-M-79) 
(1,3,5-Triamino-2,4,6-trinitrobenzene.) 
TATB/DETONATIONS 
Henkin time-to-explosion for TATB: Part I, January-March 1977, 
2:52843 (MHSMP-77-18H) 
TATB/MATERIALS RECOVERY 
TATB PBX formulation (recycling scrap PBX), 2:52841 
(MHSMP-77-18F) 
TATB/MECHANICAL PROPERTIES 
TATB PBX formulation (evaluation of Holston process), 2:52840 
(MHSMP-77-18E) 
TATB/PARTICLE SIZE 
TATB PBX development (particle size), 2:52839 (MHSMP-77- 


18D) 
ba na ene CHEMICAL ANALYSIS 
uid chromatographic: spectrophotometric assay for TATB in 
ATB. Period covered: January-March 1977, 2:52842 
(MHSMP-77-18G) 
TATB/SENSITIVITY 
a and sensitivity testing of TATB. Period covered: 
-March 1977, 2:52844 (MHSMP-77-181) 
TATBSO UBILITY 
How to estimate the solubility of an insoluble compound: 1,3,5- 
triamino-2,4,6-trinitrobenzene (TATB), 2:52638 fUCID- 
17412(Rev.1)) 
TATB/THERMAL DEGRADATION 
Influence of metals on the thermal decomposition of s- 
triaminotrinitrobenzene (TATB), 2:52831 (LA-UR-77-857) 
TAXONOMY 
Biochemical genetics of sunfish. IV. Relationships of Centrachid 
genera, 2:5 


See TWO-COMPONENT TORUS 
‘CHEMICAL STATE 
Chemical properties of Pu, Am, Np, I, and Tc and their influence 
TECHNETIUM/D 2:51071 i 12-17) 


properties o} of Pe Am, N I, and Tc and their influence 
Can migsediee 2500T! (CONF- 12-17) 


ERA Vol. 2, No. 21 


oo 97/SCINTILLATION COUNTING 
—_ a scintillation eceeis of novel radionuclides, 2:52605 


See also COMMERCIALIZATION 
one ——— to transferring Federal technology to state and 
governments: the Lawrence Livermore ratory 
ex) aon 2:51967 (UCRL-79558) 
ene ‘CARBON 12 REACTIONS 
Nuclear gamma rays follo a with relativistic carbon 


-azh- 2: $3287 ath oa 
TELESCOPE UNTING RATES 


AtS-6 NOAA 2 saibeaies = a experiment: mean encrBy ofa 
finite energ Technical memo, 2:52808 (PB-264 786) 
TELESCOPE UNTERS/SI SEMICONDUCTOR 
DETECTORS 
Study of a new process for fabrication on thin dE/dX nuclear 
radiation detectors, 2:52809 (LA-tr-76-34) 
TELESCOPES 
Telescopes and space exploration (Major telescopic observations), 
2:53217 (N-77-15954) 
eee HA REACTIONS 
Hig aw eee reactions for the production of the 
i Ceyiek a6. min Bt B’), axe ——. thr, B*, EC)) '71 
oumaner and 1X or radiopharmaceutical 
lications, 2: 33298 


TELL 125/MOESSBAUER EFFECT 
Lattice location of 5s-p impurities implanted in type-IV 
semiconductors, 2:52501 
TEMPERATURE (0273-0400 K) 
See MEDIUM TEMPERATURE 
TEMPERATURE GRADIENTS/DAILY VARIATIONS 
Environmental modulation of somatic mutations: nature of 
interactions. Final report, 1 June 1974-31 May 1977 (Effects of 
diurnal temperature changes in Tradescantia), 2:53073 (COO- 
2452-8) 
TEMPERATURE GRADIENTS/GENETIC EFFECTS 
Environmental modulation of somatic mutations: nature of 
interactions. Final report, 1 June 1974-31 May 1977 (Effects of 
3452-8) temperature changes in Tradescantia), 2:53073 (COO- 
2452-8 


IEE 
See also OAK RIDGE 
TENNESSEE/SEISMOLOGY 
Problem areas in the application of seismic hazard analysis 
rocedures, 2:51790 (SAN/1011-101) 
IEE VALLEY AUTHORITY 
a of TVA’s national fertilizer introduction program, 
2:51 
TERBIUM 159 TARGET/KRYPTON 86 REACTIONS 
oo 2 ents produced in the interaction of *Tb and Kr 


no , 2:53305 (LBL-5075) 
TERBIUM 1 159 TARGET, IN 136 REACTIONS 
Evidence of deformation and incom: 7 relaxation in a nearly- 


me heavy system: 979-MeV Xe + Tb, 2:53307 (LBL- 
5) 
TERMINAL FACILITIES 

See also DEEP WATER OIL TERMINALS 

LIQUEFIED NATURAL GAS 
TERMINAL FACILITIES/WATER POLLUTION 
Background information on hydrocarbon emissions from 
terminal operations. Volume I. Discussion. Final report,  2:509 50914 
(PB-264381) 
ae information on hydrocarbon emissions from marine 


per ys nee Volume II. Appendices. Final report, 
2:50915 (P = 


Effects of acid procipiation on plants and soils (Effluen 
associated with geothermal energy), 2:51346 (CONF-761089-) 
TEST FACILITIES/DESIGN 
os .< 1 uniaxial load creep testing machine, 2:52670 (COO- 
TEST FAST BREEDER REACTOR KALPAKKAM 
See KALPAKKAM LMFBR REACTOR 
TEXAS/GEOPRESSURED SYSTEMS 
Geothermal resources of the Texas Gulf Coast: environmental 
concerns arising from the production and disposal of 
mo waters. Geological circular 76-7, 2:51354 (NP- 
Lange winapower tema 
wer systems integrated with e electric 
venti 23 2:51391 _— 
TEXAS/WIND POWER PLANTS 
Large windpower systems integrated with existing electric 
utilities, 2:51391 
INDUSTRY/ENERGY CONSERVATION 
Environmental considerations of selected —7 conserving 
manufacturing process options: Volume IX. Textile industry 
report. Final report, 2:52218 (PB-264275) 





NOV. 15, 1977 


TEXTILE INDUSTRY/ENERGY CONSUMPTION 
aw tan pee pk i 230009 (CONS/3013-D 
and poten ‘or savin report, /5015-1 
TEXTILE INDUSTRY/ENVIRONIGENT ite EFFECTS Y 
Environmental considerations of cane panne on th conserving 
manufacturing process options: Volume IX. Textile a ee 
ante: Final rt. Final report 2:52 2 silt A Aye ga 
IATION 
Electron cyclotron emission < sheger tokamak plasmas. Experiment 


and computation, 2:53367 
TFR TO K/DISTURBANCES 
Internal oa and <a ruptures in the T.F.R., 2:53426 
ocrert 716-506-010 
TFR TOKA CURRENTS 
Internal ao tions and a 7 eee in TFR, 2:53516 
TFR TOKAMAK/KINK IN 
Internal —— and range onl in the T.F.R., 2:53426 
(AED-Conf-76-506-010) 
TFR TOKAMAK/PLASMA DIAGNOSTICS 
Electron temperature and Zsub(eff) measurements in the hot 
plasma of by soft-X-ray analysis, 2:53387 
TFR TOKAMAK/X-RAY SPECTRA 
Electron tem ture and Zsub(eff) measurements in the hot 
lasma of by soft-X-ray analysis, 2:53387 
BATTERIES/ANODES 
Thermal go be 2:51958 
THERMAL D IMPOSITION 


See PYROLYSIS 
EFFLUENTS/BIOLOGICAL EFFECTS 
Evaluation of environmental impact predictions (Surry nuclear 
power plant thermal), 2:53014 (CONF-770516-7) 
Fish community in the vicinity of a thermal discharge in the James 
River, Virginia, 2:53145 
Respiratory metabolism modifications in Acartia clausi (Crustacea: 
Copepoda) populations after passage through the cooling circuit 
of a power plant, 2:53135 
THERMAL EFFLUENTS/CONTROL 
Cooling ponds, lakes, and reservoirs: a positive factor in power 
lant siting, 2:52090 
THERMAL EFFLUENTS/HYDRODYNAMICS 
Thermal pollution. III. Hydrolo ogy and hydrodynamics (a 
(NTE raphy with abstracts). Report for 1964-Mar 77, 2:53017 
IS/PS-77/0186) 
THERMAL EFFLUENTS/HYDROLOGY 
Thermal pollution. III. ey and hydrodynamics (a 
biblio (NTO PSY with abstracts). Report for 1964-Mar 77, 2:53017 
7/0186) 
THERMAL EFFLUENTS/PLUMES 
Evaluation of environmental impact predictions (Surry nuclear 
wer word ge thermal), 2:53014 ng tn cal 
EFFLUENTS/REMOTE SENSING 
Thermal pollution. I. Control ets and general studies (a 
pr ag An with ee Report for 1964-Mar 77, 2:53016 


ENERGY § STORAGE EQUIPMENT 
Heat storage element (Patent), 2:51939 
THERMAL ENERGY STORAGE EQUIPMENT/CONTROL 
EQUIPMENT 
Set for loading of heat accumulators (Patent), 
THERMAL ENERGY STORAGE EQUIPMENT/COST 
Technical and economic assessment of phase change and 
thermochemical advanced thermal energy pene 2 pee 
systems. Final report. Volume II. Phase chan, S sizing 
computer program, 2:51306 (EPRI-EM-256(Vol.2)) 
Technical and economic assessment of phase change and 
thermochemical advanced thermal energy storage (TES) 
paneer Final report. Volume III. Thermochemical TES sizing 
-— ee eae (SO2/SOs system), 2:51307 (EPRI-EM- 


THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 

Annual collection and storage of solar energy for the heating of 
buildings, report No. 1. Progress report, May-November 1976 
(Underground pool of water), 2:51309 (ORG/5136-16/ 1) 

= heat absorber and heat storage system (Patent), 
2: 

oe system with thermal energy storage equipment (Patent), 

52133 


Method and apparatus for thermal energy storage (Patent 
application), 2:51938 

Rock channel heat storage (Patent), 2:51945 

Solar heating system, thermal energy storage equipment and 
— system for houses and similar purposes (Patent), 

Thermal energy storage oven (Patent), 2:51943 

THERMAL E GY STORAGE EQUIPMENT/ELECTRIC 
CONTROLLERS 
— on for simultaneous loading of several heat 
ors, especially accumulators using electric current as 


THERMAL POLLUTION/BIOLOGICAL EFFECTS 


energy carrier, with thermal energy during low tariff periods 
(Patent), 2:51942 
THERMAL ENERGY STORAGE EQUIPMENT/ 
FABRICATION 
Heat storage core for heat accumulators and method of fabrication 
(Patent), 2:51944 
be ENERGY STORAGE EQUIPMENT/FEASIBILITY 


Alternative energy transmission systems from OTEC plants. 


Project 8980 second quarter pro report, October- 
December 1976, 2:51231 (DSE/3426-8) 
THERMAL ENERGY STORAGE EQUIPMENT/HEAT 

TRANSFER 

Modeling of heat transfer between an ice-water storage reservoir 
and its surroun (HEATING4 computer code), 2: 97 
(ORNL/MIT-211) 

THERMAL ENERGY STORAGE eth pel ge nr 

Heat storage core for heat accumulators and method of fabrication 
(Patent), 2:51944 

THERMAL ENERGY STORAGE EQUIPMENT/ 

PERFORMANCE 

Thermally self sufficient greenhouses (Heat storage in barrels of 
water), 2:51249 

THERMAL ENERGY STORAGE EQUIPMENT/ 

PERFORMANCE TESTING 

Development and qualification of PCM thermal capacitors. Part I. 
OM opment of a 30 Wh PCM thermal capacitor, 2:51933 

-FB-W-76-26) 

hw io and qualification of PCM thermal itors. Part 
II. Development of PCM thermal capacitor platforms and PCM 
thermal — radiators, 2:51934 (BMFT- aT aah 

THERMAL ENERGY STORAGE EQUIPMENT, 

Examples for thermal energy storage devices. Calculations for a 
short-term and a long term storage device for the utilization of 
solar energy, 2:51310 

THERMAL ENERGY STORAGE EQUIPMENT/SIZE 

Technical and economic assessment of phase change and 
thermochemical advanced thermal energy poms pra 
systems. Final report. Volume II. Phase c i 
computer program, 2:51306 (EPRI-EM-256(Vol. a 

Technical and economic assessment of phase change and 
thermochemical advanced thermal energy storage CF 
systems. Final report. Volume III. Thermochemical TES 
com = rogram (SO2/SOs system), 2:51307 (EPRI-EM 
256(Vol.3) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

TECHNOLOGY ASSESSMENT 

Cool storage assessment study. Final report, 2:51935 (EPRI-EM- 
468 


THERMAL ENERGY STORAGE EQUIPMENT/THERMAL 
INSULATION 
Steam-tight and heat-insulating, floating cover for the water 
surface of large thermal energy accumulators (Patent), 2:51940 
THERMAL INS' TION 
ture use, (2), 2:51576 


Thermal insulation for os 
THERMAL INSULATION/DESIGN 
Heat-insulating panels (Patent: for walls of buildings), 2:52149 
THERMAL INSULATION/FABRICATION 
Building board with thermal and acoustic insulation and method 
for its fabrication (Patent), 2:52145 
a insulation plates and their use, 2:52129 
Improved thermal insulation (Patent), 2:52127 
Isolation shield for pipeline, particularly for pipelines embeded 
under ground, for transport of heating or cooling mediums 
(Patent), 2:52200 
Prefabricated with thermal insulation (Patent), 2:52144 
THERMAL INSULATION/FASTENERS 
Species device for heat-insulating panels (Patent; LMFBR), 


THERMAL riers ener ay propoeas ap SeameGaun . 
President Carter's energy p’ s: rspective ysis by 
Congressional Budget Office), 2: 52086 
THERMAL INSULATION/PERFORMANCE 
Microsphere insulation systems (For Space Tug, LHe2 fueled 
aircraft, LHG tanker), 2:52469 
THERMAL INSULATION/STANDARDS 
my and problems of the industry, 2:50923 
‘ONS, INANCE SCATTERING 
va pebye W. Waller factors and Lamb factors in the scattering of x-rays, 
-rays and thermal neutrons, 2:53333 
POLLUTION 
(Environmental temperature rise due to waste heat di. )) 
THERMAL POLLUTION/BIOLOGICAL 
Distribution and ———. of pumpkinseed (‘Lepomis gibbosus’) and 
black crappie (‘Pomo: PB) in a power plant 
cooling lake, 2:53021 baie eae 62219 
Effect of heated waters on biocenosis of the megeerey A polluted 
Narew River: microbiological characteristics, 2: 





THERMAL POLLUTION/ENVIRONMENTAL EFFECTS 


Ph and ne effects of thermal discharges at La Cy 
Lake: Volume 


on: Project completion report 4 
PE nits 2: Tawi (PB26 86 


effects of thermal discharges at La Cygne 
e. Volume procedures and selected field data. Project 
completion repent Pal 72-Jun — 2 ehilae _—— 
Strain specificity of aeromonas —- 
immunofluorescence study (Effects rt ll pollution), 
2:53015 (DP-MS-76-80) 
The effect of a thermal effluent on the benthos of Thomas Hill 
Reservoir, Missouri. Master's thesis, 2:53025 (PB-264835) 
Thermal pollution. II. ae ae effects. Volume 2. 1974- 
Fears, 1977 (a biblio with abstracts). Report for 1974- 
Mar 77, 2:53130 (NTIS, 7 — 
RMAL POLLUTION/ENVIRONMENTAL EFFECTS 
Effect of heated waters on biocenosis of the moderately polluted 
Narew River: physico-chemical conditions, 2:53027 
THERMAL POLLUTION/ENVIRONMENTAL ee 
The effect of water temperature on ecological processes in 
reservoir receiving heated water. Completion report, 2: 53023 
(PB-264191) 
THERMAL POLLUTION/MATHEMATICAL MODELS 
Thermal pollution. III. Hydrology and hydrodynamics (a 
(TIS with abstracts). Report for 1964-Mar 77, 2:53017 
/ES-17/0186) 


PLANTS 
See also GEOTHERMAL POWER PLANTS 
oo np POWER PLANTS/BINARY-FLUID SYSTEMS 
me. Ly rocess, 2:51423 
AL P WER PLANTS/BOILER FUEL 
Municipal refuse: an alternate energy resource in power plants 
(Usually coal-waste mixtures; several installations are 
described), 2:51147 
THERMAL POWER “ta ee SYSTEMS 
Advanced control system for reins (Patent), 2:51414 
THERMAL POWER PLA /DES 
Heating station with district heati 
THERMAL POWER PLANTS, 
Environmental impact of energy use, 2:51991 
THERMAL POWER PLA /FEEDWATER 
Feedwater treatment, 2:52615 
THERMAL POWER PLANTS/HEAT ao 
Thermal energy storage material thermophysical oe! 
measurement and heat transfer impact, Po 31530 (7-1 '7-12510) 
THERMAL POWER PLANTS, 
COOLING TOWERS 
Problems of dry cooling, 2:51415 (CONF-7705 16-4) 
= POWER PLANTS/NATURAL DRAFT COOLING 


Problems of dry cooling, 2:51415 (CONF-7705 16-4) 
= POWER PLANTS/PIPES 
lines for steam and water circuits, 2:51433 
TH RMAL POWER PLANTS/PUMPS 
te in wer plants, 2:51431 
THERMAL ER PLANTS/REFUSE DERIVED FUELS 
Energy es materials recove b -—yhe —— Iowa, 2:51424 
THE iAL POWER PLA INDENSERS 
Water-seal vacuum pumps as “ae units its for deaeration of 
— — condensers in conventional and nuclear plants, 
THERMAL POWER PLANTS/THERMAL EFFLUENTS 
Physical and a effects of thermal discharges at La Cy 
Lake. Volume I: —— Project couple report Jul Fal 
(PB.26 1886) 


72-Jun 75, 2:5301 
Physical and biological effects of thermal discharges at La Cygne 
procedures and selected field data. Proj 


system (Patent), 2:52140 
ONMENTAL IMPA‘' 


~<a Volume IT: 
————- report ral 72-Jun 75, 2:53019 (PB-261887) 
ect of water temperature on ecological processes in a 
Soe receiving heated water. Completion report, 2:53023 
(PB-264191) 
The effect of a thermal effluent on the benthos of Thomas Hill 
Reservoir, Missouri. Master's thesis, 2:53025 bana van 
Thermal pollution. I. Control techniques and general studies (a 
Mar 77, 2:53016 


ps poe Byler abstracts). Report for 1 
Thermal pollution. II. Biological effects. Volume 2. 1974- 
February, 1977 (a biblio ography with abstracts). Report for 1974- 
Mar 77, 2:53130 (NTIS hah 
L POWER PLA /TURBOGENERATORS 
ART-2 system of heme se start-up of two 35 MW power units 
(in Russian), 2:51444 
"conomi fusing a lant rej is for greenhouse 
nomic ry ore fe) wer plant reject heat for 
251448 (CONE. #70426 1 
: POWER a FLUIDS 
“ieee materials com Ey eae for power plant 


Sry ae 2: ew ay ay ~- = 
Thorium as a substitute sof epee a ney er 51686 
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THERMAL REACTORS/REACTOR KINETICS : 
of methods for thermal reactor lattice calculations, 
2:51710 (IA-1321) 
— AL REACTORS/REACTOR LATTICE PARAMETERS 
Coenen ss of methods for thermal reactor lattice calculations, 
2:51710 wun Hootie -1321) 
IOLOGICAL EFFECTS 
THE ffects of of thermal shocks on drifting aquatic insects: a laboratory 
simulation, 2:53136 
STRESSES/RADIOSENSITIVITY EFFECTS 
Interdependence of thermal and electromagnetic effects in the 
— of Bacillus subtilis spores to microwave exposure, 
2:53115 


WATERS/GEOCHEMISTRY 
Implications of thermal water chemistry in the Geysers-Clear 
ae area, 2:51316 eed, 
THERMAL WATERS/GEOTHERMOMETRY 
Geothermometer based on the cations over silicon ratios of 
thermal water and d uifer, 2:51325 
THERMIONIC CO /ENERGY BALANCE , 
Energy balance measurements for the determination of physical 
and technical operation parameters of thermionic converters, 
2:52108 S-mf-3506) 
THERMIONIC CONVERTERS/THERMIONIC EMITTERS 
Radiation swe! of emitters in nuclear thermoemission 
converters, 2:52109 
THERMIONIC / SWELLING 
Radiation ge of emitters in nuclear thermoemission 
converters, 2:52109 
THERMIONIC REACTORS 
Pulsed thermionic converter "Ye Final report (Space nuclear 


electric propulsion), 2:51654 (N-77-12123) 
THERMOCHEMICAL HEAT STO) 


IRRAGE/ECONOMICS 

Technical and economic assessment of phase change and 
ee ee advanced thermal energy storage (TES) 

tri) Volume I. Technical report, 2:51305 


(EPRI EM 25 
THERMOCHEMICAL HEAT STORAGE/MATHEMATICAL 
Technical and economic assessment of phase change and 
a advanced thermal energy storage (TES) 
rt. Volume I. Technical report, 2:51305 
CEPRI-EM 236(Vol 


1.1)) 

Technical and 

Gouiiumambabies advanced thermal energy storage = 

o——* Final report. Volume III. Thermochemical TES sizing 

*! “eo (SO2/SOs system), 2:51307 (EPRI-EM- 
() 
(OCHEMICAL PROCESSES/PACKED BED 

Method for the angen see of hydrogen and oxygen with the aid 

of iron, ——, aoe eee and — (Patent), 2:51119 


High- Saeanaees aan for oy SS of thermoelements 
based on lead chalcogenides, 2:52106 
THERMOCOUPLES/P IRMANCE TESTING 
Investigation of a life stability of low-temperature 


2:521 
THERMOCOUPLES/SERVICE LIFE 
High-temperature solders for the cae of thermoelements 
based on lead chalcogenides, 2:5 
Investigation ~“! — life stsbility ar low-temperature 


THERMODYN YNAMIC ‘CYCLES/COMPARATIVE 
TOVALUATE 
Large clond-yel gas turbine plant (HTGR), 2:51566 (GA-A- 


OELECTRIC GENERATORS/RADIOISOTOPE HEAT 
URCES 


so 

Environmental and radiological safety studies. Interaction of 
238PuO, heat sources with terrestrial and aquatic environments. 
CA ce PR gress report, January 1-March 31, 1977, 2:51112 


R) 
ae GENERATORS/RESEARCH 
PROGRAMS 


frperod ending he 31, 1976, 2:51113 sts ORNLTM. 


IONUCLEAR DEVICES 
See also ASTRON 


BASEBALL DEVICES 
DOUBLET-2 DEVICE 
MIGMA DEVICES 
ORMAK DEVICES 
STELLARATORS 
TOKAMAK DEVICES 


‘eld - 
ONUCLEAR DEVICES/SAFETY ENG 
Protector in a nuclear fusion device (Patent), 2:53519 
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THERMONUCLEAR FUELS 
Equilibrium constants for the hydrogen isotopic self-exchange 
reactions in the 4.2 to 50.0 K temperature range, 2:53529 
(UCRL-78865(Rev. 1)) 
Optimization of plasma profiles for ignited low-beta toroidal 
lasmas utilizing “advanced fuels”, 2:53524 (PPPL-1360) 
THERMONUCLEAR FUELS/FABRICATION 
Laser-fusion target fabrication, 2:53523 (LA-6616-PR) 
a) of po balloons for laser targets, 2:53528 (UCRL- 


THERMONUCLEAR FUELS/GEOMETRY 
Target designs for electron and ion beam sources with gains < 1, 
2:53525 (UCRL-78469) 
THERMONUCLEAR FUELS/IMPLOSIONS 
Hearthfire a for the high current low velocity rf linac, 
2:53538 (CONF-770633-1) 
Hydrodynamic instabilities in inertial confinement fusion, 2:53547 
(SAND-77-0281C) 
= fusion by high energy heavy ions, 2:53537 (CONF-770313- 


41) 
THERMONUCLEAR FUELS/LASER IMPLOSIONS 
Electron transport inhibition in spherical microshell target 
irradiations, 2:53548 (UCRL-78467) 
Laser fusion: theory, experiments, and target design, 2:53543 (LA- 
6616-PR) 
a dependence of laser coupling to pellet implosions, 


THERMONUCLEAR FUELS/MACHINING 
eens of laser fusion target parts, 2:53526 (UCRL- 


THERMONUCLEAR FUELS/MEASURING METHODS 
Interferometric measurement of laser fusion targets, 2:53527 
(UCRL-78477) 
THERMONUCLEAR FUELS/PHASE DIAGRAMS 
Three-phase region of D2-DT-T2, 2:53530 (UCRL-79036) 
THERMONUCLEAR FUELS/RAYLEIGH-TAYLOR 
INSTABILITY 
Hydrodynamic instabilities in inertial confinement fusion, 2:53547 
(SAND-77-0281C) 
THERMONUCLEAR FUELS/THICKNESS 
Interferometric measurement of laser fusion targets, 2:53527 
(UCRL-78477) 
THERMONUCLEAR IGNITION/PLASMA DENSITY 
Optimization of plasma profiles for ignited low-beta toroidal 
plasmas utilizing “advanced fuels”, 2:53524 (PPPL-1360) 
THERMONUCLEAR REACTIONS 
a reaction wave in high-density plasma, 
2:535 
THERMONUCLEAR REACTIONS/RESEARCH PROGRAMS 
Report of the subcommittee on energy-related atomic and 
molecular science. Report for Feb-Oct 75, 2:53243 (PB-264052) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/TWO- 
PHASE FLOW 
Two-phase-flow cooling concept for fusion reactor blankets, 
2:53521 (UCRL-78892) 
THERMONUCLEAR REACTOR MATERIALS/CORROSION 
High temperature materials problems in fusion reactors, 2:53566 
THERMONUCLEAR REACTOR MATERIALS/MATERIALS 


Neutron monitoring and neutron measurements; experimental 
possibilities at the INS source, 2:53560 (LA-6792-MS) 
Program for alloy development for irradiation performance in 
fusion reactors, 2:53558 (CONF-770523-10) 
THERMONUCLEAR REACTOR MATERIALS/ 
MECHANICAL PROPERTIES 
High temperature materials problems in fusion reactors, 2:53566 
THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 
PROPERTIES 
High temperature materials problems in fusion reactors, 2:53566 
TH ONUCLEAR REACTOR WALLS 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/COATINGS 
First wall coatings for fusion reactors, 2:53499 (SAND-76-9111) 
THERMONUCLEAR REACTOR WALLS/ENERGY 
ABSORPTION 
Measurements of oe energy losses to the wall in JFT-2, 
2:53496 (JAER cae 
THERMONUCLEAR CTORS 
(For use in cases —euniben certain aspects of either hypothetical or real 
thermonuclear reactors are discussed. 
See also LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
THERMONUCLEAR REACTOR WALLS 
TOKAMAK TYPE REACTORS 
Status of helium-cooied nuclear power systems (Development 
tential), 2:51590 
THERMONUCLEAR REACTORS/COMMERCIALIZATION 
Utility requirements for fusion power, 2:52002 (EPRI-ER-452-SR) 


THORIUM 232 TARGET/NITROGEN 14 REACTIONS 


THERMONUCLEAR REACTORS/ELECTRON BEAM 
INJECTION 


Power from fusion : electron and ion beam methods, 2:53488 
THERMONUCLEAR REACTORS/ENVIRONMENTAL 
EFFECTS 
Radiological and environmental as be pe et of fusion ape] ae 2:53534 
THERMONUCLEAR REACTORS/ION ON 
Power from fusion : electron and ion beam oper 2:53488 
THERMONUCLEAR REACTORS/NEUTRON TRANSPORT 

THEORY 

Neutronics of the blanket in a JAERI experimental fusion reactor, 
2:53494 (JAERI-M-6460) 

THERMONUCLEAR REACTORS/POWER SYSTEMS | 
Utility requirements for fusion power, 2:52002 (EPRI-ER-452-SR) 
THERMONUCLEAR REA IRS/RADIATION HAZARDS 
Radiological and environmental of fusion , 2:53534 
THERMONUCLEAR REACTORS/REACTOR COMPONENTS 

Systematic approach to the radiation damage problem in reactor 
materials, 2:52523 (AERE-R-8522) 

THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 

Advances in nuclear fusion research. Report of the 6th 
international conference at Berchtesgaden, 2:53489 

Experimental plasma research project summaries, 2:53397 
(ERDA-77-68) 

Magnetic fiision energy program. Summary progress report, 
Fusion Division, July 1, 1975-September 30, 1976, 2:53473 (GA- 
A-14178) 

THERMONUCLEAR REACTORS/REVIEWS 

Energy production by nuclear fusion in magnetically confined 
plasmas, 2:53485 

Power from fusion, 2:53484 

THERMONUCLEAR REACTORS/SUPERCONDUCTING 

MAGNETS 

Magnet safety and reliability in magnetic fusion energy systems. A 
summary report, 2:53504 (BNL-50658) 

Magnetics and superconductivity section annual progress ~F Mg 
for period ending December 31, 1976, 2:53512 (OR - 
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THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THETA PINCH/EQUILIBRIUM PLASMA 
Helical equilibrium and stability experiments in a thetapinch at 
low compression ratio, 2:53440 
THETA PINCH/PLASMA INSTABILITY 
Helical equilibrium and stability experiments in a thetapinch at 
low compression ratio, 2:53440 
THICKNESS GAGES/DESIGN 
Beta attenuation transmission system (BATS), 2:52816 (LA-UR- 
77-873) 
THIOPHENE/CHEMICAL REACTION KINETICS 
Desulfurization of model coal sulfur omg by coal mineral 
matter and a cobalt molybdate catalyst. I Thiophene (20 refs), 
2:50566 
THIOPHENE/CHEMICAL REACTIONS 
Desulfurization of model coal sulfur reg go by coal mineral 
matter and a cobalt molybdate catalyst. I Thiophene (20 refs), 
2:50566 
THIOPHENE/DESULFURIZATION 
Desulfurization of model coal sulfur ——— by coal mineral 
matter and a cobalt molybdate catalyst. I Thiophene (20 refs), 
2:50566 
THORACIC DUCT 
See LYMPH VESSELS 
THORIUM 
Thorium as a substitute for uranium, 2:51686 
THORIUM/CHLORINATION 
Extraction of uranium and thorium and other metals from granite, 
2:51011 (LA-tr-77-42) 
THORIUM/LEACHING 
Extraction of uranium and thorium and other metals from granite, 
2:51011 (LA-tr-77-42) 
THORIUM/REMOVAL 
Hydrothermal coal desulfurization with combustion results, 


THORIUM 230/ISOTOPE RATIO 
Deep-sea mangan ———— = 7, 2:50995 
THORIUM 232, ISOTOPE RATIO 
Deep-sea man nodules, ch. 7, 2:50995 
THORIUM 232 TARGET/BORON 11 
Production of "Li in the ("'B,"'Li) reaction on 7°*Th, 2:53320 
(LBL-5075) 
THORIUM 232 TARGET/HEAVY ION REACTIONS 
Production of Li in the (""B," Li) reaction on *°*Th, 2:53320 
(LBL-5075) 
THORIUM 232 ce ae 14 REACTIONS 
New aspects of high a vy-ion inducd transfer reactions 
on heavy targets, - <" 533 1 (LBL_5075) 





THORIUM 232 TARGET/OXYGEN 16 REACTIONS 


THORIUM 232 TARGET/OXYGEN 16 REACTIONS 
New aspects of high energy, heavy-ion inducd transfer reactions 
on heavy targets, 2:53321 (LBL-5075) 
Search for shock waves at threshold energy, 2:53322 (LBL-5075) 
THORIUM HYDRIDES/CRYSTAL STR 
Structure of Th,Dis from measurements at the Argonne ZING-P 
ulsed neutron source, 2:52541 
THORIUM ORES/AERIAL PROSPECTING 
Airborne radiometric techniques and applications to uranium 
exploration, 2:50993 
THORIUM ORES/ORE PROCESSING - 


Extraction of uranium and thorium and other metals from granite, 
oe? (LA-tr-77-42) 


Y 
Role of the kidneys in heey op roduction (Rats), 2:53050 
-300 REACTOR/PRESS VESSELS 


Design and construction of the PCPV for the 300 MWe THTR 
nuclear power station in West Germany, 2:51577 
THULIUM ALLOYS/HYPERFINE STRU 
Moessbauer effect studies on Tm(Fe, Co)z compounds, 2:52519 
THYMOCYTES/IMMUNE REACTIONS 


Blockade of immune tolerance induction by puromycin 
aminonucleoside (Mice), 2:5309 
THYMOCYTES/LIFE SPAN 
Long-lived T and B lymphocytes in the bone marrow and 
thoracic duct lymph of the mouse, 2:53065 
THYMUS/CHEMICAL ANALYSIS 
Thymosin-induced differentiation of murine thymocytes in 
allogeneic mixed —_* cultures, 2:53049 
THYMUS/HORMO 
Thymosin-induced differentiation of murine thymocytes in 
allogeneic mixed lymphocyte cultures, 2:53049 
THYMUS/RADIOIMMUNOASSAY 
Thymosin-induced differentiation of murine thymocytes in 
allogeneic mixed lym ae pry 2:53049 
THYRO D/BIOLOGICAL RAD EFFECTS 
ee of hyperthyroidism: a ~ my and '°], 2:53126 (BNL- 


THYROID/CARCINOMAS 
More on radiation (Thyroid carcinoma in children following 
radiotherapy to head, neck, and chest), 2:53120 
THYROTOXI 1S 
See HYPERTHYROIDISM 
TIME INTERVAL ANALYZERS/DIGITIZERS 
Optical timing receiver for the NASA laser ranging system 
II: a recision time interval digitizer, 2:52821 (LBL-6133) 
TIME-OF-FLIGHT SPECTRO) / DESIGN 
Time-zero detector utilizing isochronous t rt of secondary 
electrons (For reaction product mass identification), 2:52810 
TIN/CRYSTAL-PHASE TRANSFCRMATIONS 
oe studies of '*°I atoms implanted in a- and £-tin, 


2:5 
TIN/ION IMPLANTATION 
Isomer-shift systematics of °’Co implanted in group IV 
semiconductors, 2:52527 
TIN 119/ELECTRONIC STRUCTURE 
Hydrogen in metals: applications of the Moessbauer effect (some 
age electronic structures from °’Fe, '*Sn, Eu, Ru, 
Ir, Pt, *7Au, ''Ta, Dy, Gd, and *7Np Moessbauer 
effect. 142 refs), 2:52503 
TIN 119/MOESSBAUER EFFECT 
Hydrogen in metals: applications of the Moesebauer effect t (some 
=a electronic structures from 5’Fe, '®Sn, *Eu, Ru, 
Ir, ‘Pt, Au, '*'Ta, *'Dy, Gd, and *7Np Moessbauer 
effect. 142 refs), 2:52503 
Moessbauer study of lattice dynamics of high T/sub c/ 
superconductors, 2:52539 
Moessbauer studies on damage sites of isotope-separator-implanted 
——— ape in silicon, 2:52525 , 
oessbauer and magnetic properties of Heusler alloys, 2:52499 
TIN ALLOYS/HY PERFINE STRUCTURE 
Moessbauer study of dilute FeX alloys with X the non-transition 
elements Al, Si, Ga, Ge, As, Sn and Sb, 2:52493 
Moessbauer and magnetic properties of Heusler alloys, 2:52499 
TIN ALLOYS/SOLIDIFICATION 
ae -gravity Fey — of et 976 232478 ON 7 Final 
“4 15 1975-31 Oct 1976, 2:5247 _ 77-12183) 
TING RIDES/POSITRON COLLISIO) 
tena annihilation with halides of MX2 otilinsk 2:52552 
TIRES/PYROLYSIS 
Recycling of plastics, 2:51138 
TISSUES 


See also BONE MARROW 
SKIN 
TISSUES/PIEZOELECTRICITY 
Sources of piezoelectricity in tendon and bone (Review), 2:53046 
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TITANIUM/MECHANICAL TESTS 
Boron-epoxy-reinforced titanium aircraft landing-gear drag strut, 
2:52546 (N-77-12218) 
TITANIUM 46 TARGET/NEUTRON REACTIONS 
Development of spectrometer for the measurement of (n,xp), 
(n,xd), and (n,xa) cross sections, angular distributions and 
spectra at E/sub n/ = 15 MeV (Cross sections significant below 
2.5 aay? 2: ao (UCRL-79454) 
TITANIUM 48 TARGET/NEUTRON REACTIONS 
Development of mover for the measurement of (n,xp), 
(n,xd), and (n,xa) cross sections, angular distributions and 
spectra at E/sub n/ = 15 MeV (Cross sections significant below 
2.5 MeV), 2:52813 (UCRL-79454) 
TITANIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Mechanical properties of annealed and martensitic Ti-6A1-4V. (A.) 
microstructure of solution treated Ti-6AI-4V. (B.) a study of 
fatigue damage with ultrasonic internal friction measurements. 
(C.). Ti ~y Technical report, 2:52508 (AD-A-038412) 
TITANIUM BASE ALLOYS/MICROSTRUCTURE 
Mechanical properties of annealed and martensitic Ti-6A1-4V. (A.) 
microstructure of solution treated Ti-6A1-4V. (B.) a study of 
fatigue damage with ultrasonic internal friction measurements. 
(oT Technical report, 2:52508 (AD-A-038412) 
TITANIUM BASE ALLOYS/PHYSICAL PROPERTIES 
Status of titanium blading for low-pressure steam turbines. Final 
report (Ti-6AI-V alloys), 2:51427 (EPRI-AF-445) 
TITANIUM BASE ALLOYS/USES 
Status of titanium blading for low-pressure steam turbines. Final 
report (Ti-6AI1-V alloys), 2:51427 (EPRI-AF-445) 
ANIUM HYDRIDES/X-RAY DIFFRACTION 
Industrial applications of powder x-ray diffraction analysis to the 
TiH/sub x/-KCIO, pyrotechnic system, 2:52624 (MLM-2352) 
TITANIUM OXIDES 
See also ILMENITE 
TITANIUM OXIDES/HYPERFINE STRUCTURE 
Magnetic hyperfine field distributions in ferrimagnetic spinels Fe/ 
= | alah 1+y/Ti/sub y/O/sub 4/ with y< =0.5, 
2:525 
Site occupancy, isomer shift and nuclear quadrupole interaction of 
57Fe in Fe/sub 2 1-y/Mg/sub 1=y/Ti/sub y/O/sub 4/ with 
y<=0.5, 2:52537 
TMX DEVICES/COST 
Parametric design study of tandem mirror fusion reactors, 2:53476 
(UCRL-79092) 
TMX DEVICES/CYCLOTRON INSTABILITY 
Alfven-ion-cyclotron instability in the central cell of TMX, 
2:53433 (UCID-17495) 
TMX DEVICES/DESIGN 
Mechanical design aspects of a tandem mirror fusion reactor, 
2:53478 oe 
Parametric so study of tandem mirror fusion reactors, 2:53476 
_ 


. FROGS 
TOKAMAK DEVICES 

See also ALCATOR DEVICE 
ATC DEVICES 
DOUBLET-3 DEVICE 
JET TOKAMAK 
JFT-2 TOKAMAK 
PETULA TOKAMAK 
PLT DEVICES 
TFR TOKAMAK 
TWO-COMPONENT TORUS 

TOKAMAK DEVICES/ALPHA PARTICLES 
Effect of thermal spread of trapped — on cyclotron 

instability in Tokamak reactor, 2:5 

TOKAMAK DEVICES/CYCLOTRON INSTABILITY 

Effect of thermal spread of trapped a on cyclotron 
instability in Tokamak reactor, 2:53435 

TOKAMAK 1 DEVICES/DIVERTORS 
Ss a 4 fusion device and its fabrication method (Patent), 

TOKAMAK DEVICES/ELECTROMAGNETIC FIELDS 
Tokamak circuit, 2:53495 (JAERI-M-6531) 

TOKAMAK DEVICES/ENERGY LOSSES 
—- distributions of impurities and related energy losses in 

okamak plasmas, 2:53497 (JAERI-M-6606) 

TOKAMAK EVICES/ENERGY SPECTRA 
Energy distribution of fast atoms meu from Tokamak 

lasmas, 2:53407 (IPP-III/28) 

TOKAMAK DEVICES/EQUILIBRIUM PLASMA 
High-pressure flux-conserving tokamak equilibria, 2:53419 
Study of stable equilibrium conditions in the small-aspect-ratio 

Erasmus t 2:53400 

TOKAMAK DEVICES/HIGH-BETA PLASMA 

Maximizing 8 in a tokamak with force-free currents, 2:53360 
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TOKAMAK DEVICES/HIGH-FREQUENCY HEATING 
Fast-wave < e and first-harmonic heating of large 
tokamaks, 2:53366 
R.F. noo studies at the Grenoble laboratory, 2:53349 (CEA- 
CONF-3732 
TOKAMAK DEVICES/IMPURITIES 
Density distributions of impurities and related energy losses in 
tokamak plasmas, 2:53497 (JAERI-M-6606) 
TOKAMAK DEVICES/KINK INSTABILITY 
Internal (m= 1, n=1) and (m=2, n=1) resistive modes in the 
toroidal Tokomak with circular cross sections, 2:53427 (AED- 
Conf-76-506-033) 
TOKAMAK DEVICES/MAGNETIC FIELD 
CONFIGURATIONS 
Measurement of the poloidal magnetic field distribution in 
Tokamak plasmas with the aid of Faraday effect in the far 
infrared, 2:53518 
TOKAMAK DEVICES/MAGNETOHYDRODYNAMICS 
High-pressure flux-conserving tokamak equilibria, 2:53419 
Numerical simulation of MHD processes in tokamaks, 2:53418 
TOKAMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Kinetics of neutrals produced during the injection of an atomic 
beam into the plasma in a tokamak reactor, 2:53365 
TOKAMAK DEVICES/PLASMA CONFINEMENT 
Plasma confinement of Nagoya high-beta toroidal-pinch 
experiments, 2:53364 
Shaping and compression experiments in a tokamak, 2:53359 
TOKAMAK DEVICES/PLASMA DIAGNOSTICS 
10-channel neutral particle energy analyser apparatus and its 
application to tokamak plasmas, 2:53372 (JAERI-M-6605) 
TOKAMAK DEVICES/PLASMA INSTABILITY 
Numerical studies of resistive instabilities, 2:53438 
TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 
—— MHD stability of sharp-boundary tokamaks, 
5344 


Internal (m= 1, n=1) and (m=2, n=1) resistive modes in the 
toroidal tokamak with circular cross-section, 2:53441 
TOKAMAK DEVICES/PLASMA SIMULATION 
Comparison of MHD and guiding center plasma models, 2:53421 
Numerical simulation of MHD prc cesses in tokamaks, 2:53418 
TOKAMAK DEVICES/POWER SUPPLIES 
Nuclear fusion power supply device, 2:53531 
TOKAMAK DEVICES/RUNAWAY ELECTRONS 
Generation and dynamics of runaway electrons in Tokamaks, 
2:53493 (IPP-III/30) 
TOKAMAK DEVICES/SPECIFICATIONS 
Nuclear fusion device (Patent), 2:53482 
Toroidal nuclear fusion device (Patent), 2:53479 
TOKAMAK DEVICES/SUPERCONDUCTING MAGNETS 
—— technology for fusion magnets, 2:53510 (KFK- 


) 
TOKAMAK DEVICES/SUPPORTS 
Annular vessel for nuclear fusion device (Patent), 2:53564 
TOKAMAK DEVICES/THERMONUCLEAR IGNITION 
Comments on the paper by D.R. Cohn, R.R. Parker and D.L. 
Jassby, ‘Characteristics of high-density tokamak ignition 
reactors’, Nucl. Fusion 16 (1976) 31, 2:53471 
TOKAMAK DEVICES/THOMSON SCATTERING 
Thomson scattering measurements from a current carrying plasma 
and the determination of local current density in a Tokamak 
(T.T.F.2), 2:53388 
TOKAMAK DEVICES/VACUUM SYSTEMS 
Vacuum technique of nuclear-fusion installations, 2:53562 
TOKAMAK TYPE REACTORS/IMPURITIES 
ISX base program (Analytic theory and code development for 
transport analysis), 2:53491 (GA-A-14178) 
Method of plasma impurity control without magnetic divertor, 
2:53498 (PPPL-1342) 
TOKAMAK TYPE REACTORS/MAGNET COILS 
System studies, 2:53506 (GA-A-14178) 
TOKAMAK TYPE REACTORS/MAGNETOACOUSTIC 
WAVES 
Progress report on Project Agreement No. 2 (Propagation of 
magnetoacoustic waves, drift wave turbulence, and lower 
hybrid turbulence), 2:53469 (CALT-767P2X5) 
TOKAMAK TYPE REACTORS/MAINTENANCE 
Developing maintainability in controlled thermonuclear reactors. 
Progress report, February 1, 1977-March 31, 1977, 2:53559 
(COO-4184-1) 
TOKAMAK TYPE REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
Injection heating scenarios for TNS, 2:53352 (ORNL/TM-5931) 
TOKAMAK TYPE REACTORS/PLANNING 
Large tokamak experiments. Report on the 2. IAEA technical 
committee meeting, Princeton, New Jersey, USA on 26 
November - 1 December 1976, 2:53486 
System studies, 2:53506 (GA-A-14178) 


TOWER FOCUS POWER PLANTS/HEAT STORAGE 


TOKAMAK TYPE REACTORS/PLASMA DIAGNOSTI 

Design of ten-pulsed high power laser equipment, 2:53371 
(JAERI-M-6587) 

Progress report on Project Agreement No. 2 (Propagation of 
magnetoacoustic waves, drift wave turbulence, and lower 
hybrid turbulence), 2:53469 (CALT-767P2X5) 

TOKAMAK TYPE REACTORS/PLASMA DRIFT 
Possible effects of cane wave turbulence on magnetic structure 

and plasma transport in tokamaks, 2:53411 bmp hl eg 

TOKAMAK TYPE CTORS/PLASMA INST. 

Frequency characteristics of the horizontal motion nota IT a JT-60 
plasma column, 2:53431 (JAERI-M-6508) 

TOKAMAK TYPE REACTORS/PLASMA 
MACROINSTABILITIES 
Analysis of magnetohydrodynamic modes in tokamaks by x-ray 

techniques, 2:53428 (CONF-770434-3) 

TOKAMAK TYPE REACTORS/RESEARCH PROGRAMS 
Magnetic fusion energy program. Summary progress report, 

Fusion asa July 1, 1975-September 30 1 1976. 2:53473 (GA- 
A-14178 

Progress report on Project A; t No. 2 (Propagation of 
magnetoacoustic waves, drift wave turbulence, and lower 
hybrid turbulence), 2:53469 (CALT-767P2X5) 

Studies of tokamak fusion reactor dynamics. Final report, June 1, 
1975-January 31, 1977, 2:53405 (COO-2735-2) 

TOKAMAK TYPE REACTORS/SUPERCONDUCTING 
MAGNETS 
Cryogenic aspects of a demountable toroidal field magnet system 

for tokamak type fusion reactors, 2:53502 (BNL-22497) 

Proposed tokamak poloidal field system development program, 
2:53511 (LA-6811-P) 

TOKAMAK TYPE REACTORS/TRANSPORT THEORY 
Marginal stability analysis: a simpler approach to anomalous 

transport in plasmas. Memorandum report, 2:53402 (AD-A- 
036916) 

TOKAMAK TYPE REACTORS/TRAPPED-PARTICLE 
INSTABILITY 
Stability of trapped electron modes in tokamaks with el 

cross section. Interim report, 2:53425 (AD-A-037553) 

TOKAMAK TYPE REACTORS/X-RAY SPECTRA 
Analysis of magnetohydrodynamic modes in tokamaks by x-ray 

techniques, 2:53428 (CONF-770434-3) 

TOLUENE/CHEMICAL REACTIONS 
Sequential deuterium ——_ reactions of protonated benzenes 

with D2O in the gas phase by ion cyclotron resonance 
spectroscopy, 2:52649 

TORNADOES/PRESSURE GRADIENTS 
Differential ——— = buildin, ao bf duri 

TOROIDAL SCREW P) 

Current decay and stability in SPICA, 2:53439 

TOROIDAL THETA PINCH DEVICES/PLASMA INSTABILITY 
> dynamical model for a toroidal theta pinch, 

2:53451 

TORSATRON STELLARATOR/MAGNETIC FIELD 
CONFIGURATIONS 
Structure of the magnetic surfaces in the axial region of an 1=3 

field, 2:53517 

TOTAL ENERGY SYSTEMS/BIBLIOGRAPHIES 

Total Energy systems for poner (citations from the 
Engineering Index data base). Report for 1964-Mar 77, 2:52124 
(NTIS/PS-77/0273) 

TOTAL ENERGY SYSTEMS/GAS TURBINES 
Gas-turbine total energy system for a cement plant, 2:52229 

TOTAL ENERGY SY TEMS/TECHNOLOGY ASS 
Total energy systems for buildings (citations nae the NTIS data 

base). Report for 1964-Mar 77, 2:52123 (NTIS/PS-77/0272) 

Total Energy systems for buildin 4: (citations from the 

— eering Index data base). Report for 1964-Mar 77, 2:52124 
(NTIS/PS-77/0273) 
TOTAL FLOW SYSTEMS/TURBINES 
Performance of a total-flow impulse turbine for geothermal 
a 2:51363 (UCRL-79325) 
TOWE WER PLANTS/COMPUTER 
CALCULATIONS 


HELIOS: a computational model for solar concentrators, 2:51221 
(SAND-77-0642C) 
TOWER FOCUS POWER PLANTS/COMPUTER CODES 
Technical and economic assessment of phase change and 
thermochemical advanced thermal energy stora gees 
systems. Final report. Volume IV. Solar Power 
Operation, analysis computer program, 2:51219 (EPRI-EM- 
256(Vol.4)) 
TOWER FOCUS POWER PLANTS/HEAT STORAGE 
Technical and economic assessment of phase change and 
thermochemical advanced thermal energy storage (TES) 
systems. Final rt. Volume I. Technical report, 2:51305 
(EPRI-EM-256(Vol.1)) 


tornadoes, 2:51925 
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TOWER FOCUS POWER PLANTS/HELIOSTATS 


TOWER FOCUS POWER PLANTS/HELIOSTATS 
Parameter study for a central-receiver power station, 2:51222 
(SAND-77-0667C) 
TOWER FOCUS POWER PLANTS/SIMULATION 
Technical and economic assessment of phase change and 
thermochemical advanced thermal energy storage (TES) 
Final report. Volume IV. Solar Power t 
ects et computer program, 2:51219 (EPRI-EM- 
ol. 
TOWN GAS/DEMAND FACTORS 
“— —_ systems - alternatives for the town gas supply, 
TOWN GAS/PRODUCTION 
= _— systems - alternatives for the town gas supply, 
TOXIC MATERIALS/BIOLOGICAL EFFECTS 
Flow analysis and separation of exfoliated respiratory tract cells 
3002 (LAUR The yr, by inhalation of toxic materials.), 
2:53062 UR-77-659) 


TOXIC MATERIALS/INHALATION 
Flow Patholonie and separation of exfoliated respiratory tract cells 
e002 (LAUR The <  —— by inhalation of toxic materials.), 
2:53062 UR-77-659) 
TOXIC oo ary DISPOSAL 
—— of toxic wastes. I. Electroplating and electrochemical 
wastes, 2:52250 
TRACE. AMO 
Measurement techniques for inorganic trace materials in control 
a streams. Final report Jan 74-Jun 75, 2:52891 (PB-264345) 
TRA! TECHNIQUES 


Waste oil a gd in Goast Guard power plants- diesel piston ring 
wear study by radioactive tracer techniques. Interim report Jun 
——_ 1023 2:51109 (AD-A-036905) 

TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 

IESCANTIA/MUTANTS 


Environmental modulation of somatic mutations: nature of 
interactions. Final report, 1 June 1974-31 May 1977 (Effects of 
os2 8) temperature changes in Tradescantia), 2:53073 (COO- 
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See also ELECTRIC RAILWAYS 
LEVITATED TRAINS 
TRAINS/FUEL CONSUMPTION 
Fuel sees improvement in rail freight transportation: 
multiple unit throttle control to conserve fuel. Interim report, 
2:521 yt py 


See ALASKA OIL PIPELINE 
TRANSAMINASES 
See AMINOTRANSFERASES 


ISFER (ENERGY) 
See ENERGY TRANSFER 


ISFER (HEAT) 
See HEAT TRANSFER 
TRANSFER 
See MASS TRANSFER 
IRMERS/CONTROL EQUIPMENT 
Control of large-scale asynchronous in connection with 


engines 
my i and a ieee = transformers, 2:51436 
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ransistor a y with abstracts). Report for 
1964-Feb 77, 2:52759 (NTIS/PS-77, mt 
TRANSISTOR AMPLIFIERS/PHYSICAL | RADIATION 


EFFECTS 
Transistor am; owt na (a bii vT1S/5 F/020d with a Report for 


ee 2:52759 Mocs ad gta 
TRANSITIO} S/ELECTRONIC 
STRUCTURE 
Calculation of nuclear quadrupole interaction in non-cubic metals 
and alloys, 2:52498 
TRANSITION ELEMENTS/CATALYTIC EFFECTS 
Transition metal- _ catalysts for production of light 
hydrocarbons ynthesis gas. Quarterly rt, November 
1, a ote gc 31, 1977 | games pe — ax Sse le iron- i? 
luction wit 2:50594 246 
TRANSITIO N ELEMENTS/ELECTRONIC iC STRUCTURE cru 
Calculation of nuclear quadrupole interaction in amelie: metals 
and alloys, 2:52498 
TRANSITION ELEMENTS/STEREOCHEMISTRY 
ome eae rties of the transition metal ions on stepped surfaces, 
TRANSITION FLOW/COMPUTER CALCULATIONS 
Flow regime transitions for vertical upward gas-liquid flow: A. a 
model for flow regime transitions for vertical upward gas liquid 
flow-effect of properties and line size. B. a theoretical approach 
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to the prediction of flow regime transitions in unsteady 
ms190) gas-liquid flow. Progress report No. 2, 2: 32743 (PB- 
2631 
TRANSITION FLOW/MATHEMATICAL MODELS 
a ane nae lb a up — iw amg! flow: a 
reliminary approach throu ysical modelling. Progress 
: rt No. 1, 2:51887 (NURECOY6 62) 
TRANSIT-TIME MAGNETIC PUMPING 
New method of collisionless heating for toroidal plasmas 
involving low frequency axisymmetric pumping, 2:53347 (AED- 
Conf-76-506-024) 
TRANSPORTATION SECTOR 
Energy ~~ resource planning: report abstracts (44 abstracts of 
pe aly (LLL MISC. Lab. personnel, Nov. '73--Jan. '77), 
(LLL-MISC-267 ev.1)) 
bitten apa SECT re aii 
ransportation programming, economic ysis, and evaluation 
of energy constraints, 2:52092 (PB-262878) 
TRANSPORTATION SECTOR/ENERGY CONSERVATION 
Illinois energy conservation feasibility report: executive summary, 
m.. $2012 262717) 
Tee NMOS conservation data book: edition I.5, 2:52010 
TRANSPORTATION SECTOR/ENERGY CONSUMPTION 
Fuels and energy data: United States by states and census 
divisions, 1973. Information circular, 2:52048 (PB-262362) 
Transportation programming, economic analysis, and evaluation 
of energy constraints, 2: 52092 (PB-262878) 
Transportation ener; a and conservation pemey 
options in the Northeast (1972 cn 2 2:52091 (BNL-50554) 
bi ry ancy SECTO 'Y DEMAND 
ional reference energy systems, 2: ait (EPRI-EA-462) 
SPORTATION S c TOR/MANAGEMENT 
be ne programming, economic analysis, and evaluation 
of energy constraints, 2:52092 (PB-262878) 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/ECONOMICS 
Forecasting bus transit operating costs, 2:52195 (PB-262634) 
Fuel savings and other benefits achieved by divertin, | Department 
of Defense passengers from chartered to scheduled overseas 
flights, 2:52183 (LCD-75-231) 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Fuel savings and other benefits achieved by diverting Department 
of Defense passengers from chartered to scheduled overseas 
flights, 2:52183 (LCD-75-231) 
THOONS/1405.1) energy conservation data book: edition I.5, 2:52010 


TRANSPORTATION SYSTEMS/PLANNING 
Study of future paratransit requirements. Final report 1980-95, 
2:52198 (PB-264082) 
TRANSPORTATION SYSTEMS/SAFETY 
MtDO ese —— in transportation safety. Final report, 2:52303 
TRANSPORTATION SYSTEMS/SYSTEMS ANALYSIS 
System analysis for electric road traffic, 2:52395 
TRAPPED-PARTICLE INSTABILITY/KINETIC EQUATIONS 
— trapped-electron modes in the presence of impurities, 


TRAPPED-PARTICLE INSTABILITY /STABILIZATION 
Stability of trapped electron modes in tokamaks with elongated 
cross section. Interim report, 2:53425 (AD-A-037553) 


TREAT REACTOR/REACTOR OPERATION 
Reactor re ere a progress report, April 1977, 
2:51845 (A 


Si Ne on ee lan 2:51200 
ilviculture energy plantations, 
TREES/B TOMASS 
Productivity and nutrient ex yet studies in a cypress swamp and 
lake s in Louisiana, 
TREES/ CAL ANALYSIS 
Mamanine and pohakuline, two unprecedented quinolizidine 
alkaloids from Sophora chrysophylla, 2:53085 
TREES/GROWTH 
Can we control the carbon dioxide in the atmosphere, 2:51994 
TREES/METABOLISM 
Mamanine and pohakuline, two unprecedented quinolizidine 
alkaloids from Sophora chrysophylla, 2:53085 
TREES/USES 
Craft industries from coastal wetland vegetation, 2:52943 
TRI-GAS PROCESS/FEASIBILITY IES 
Gas generator research and development TRI-GAS 
Sixty > monthly progress report, May 1977, 2: 50587 (FE- 
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TRI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 
Gas generator research and development TRI-GAS process. 
map monthly progress report, May 1977, 2:50587 (FE- 
TRIGLYCERIDES/MEASURING METHODS 
Lipid and lipoprotein measurements in a normal adult Amer‘can 
population, 2:53048 
1,3,5- ETHYLBENZENE 
See MESITYLENE 
TRIMETHYLBENZENE-SYM 
See MESITYLENE 
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See WHEAT 
TRITIUM/ENVIRONMENTAL TRANSPORT 
Movement of radioactivity deposited underground at the U.S. 
ERDA Nevada Test Site, 2:52931 (UCRL-78670) 
TRITIUM/PHASE DIAGRAMS 
Three-phase region of D2-DT-T2, 2:53530 (UCRL-79036) 
TRITIUM/RADIOACTIVE WASTE PROCESSING 
Immobilization of tritiated aqueous waste in polymer impregnated 
concrete, 2:51042 (BNL-22900) 
TRITIUM/SCINTILLATION COUNTING 
Heterogeneous counting on filter support media, 2:52599 
Liquid scintillation counting of novel radionuclides, 2:52605 
Measurement by liquid scintillator of labelled compounds (*H or 
4C) dropped onto supports, 2:52598 
TRITON REACTIONS/STRIPPING 


(t,p) reactions on ‘7? Yb and ** **°W, 2:53308 
TROMBAY R-5 REACTOR/EXPERIMENTAL CHANNELS 
= heating of materials in the R-5 reactor, 2:51824 (INIS-mf- 


) 
TROMBAY R-5 REACTOR/FLUID POISON CONTROL 
Approach to estimate the reactivity worth of R-5 poison tube 
system and experimental verification in ZERLINA reactor, 
2:51769 (INIS-mf-3487) 
TROMBAY R-5 REACTOR/IN PILE LOOPS 
Optimization of the heavy water scatterer thickness in the through 
tubes of R-5 reactor, 2:51804 (INIS-mf-3489) 
TROMBAY R-5 REACTOR/NEUTRON FLUX 
Slow neutron flux extrapolation distances in R-5 and CIRUS 
reactors, 2:51806 (INIS-mf-3491) 
TROMBAY R-5 REACTOR/REACTOR CONTROL SYSTEMS 
Some physics 7 ae of the finalised R-5 reactor design, 2:51768 
(INIS-mf-348 
TROMBAY R-5 REACT OR/ROD DROP ACCIDENTS 
—s accident evaluation for R-5 reactor, 2:51867 (INIS-mf- 
4: 


TROMBAY R-5 REACTOR/SPENT FUEL CASKS 
Estimation of photo and fission neutron source strengths in the 
fuel handling flask of the R-5 reactor containing an irradiated 
oan rod, 2:51805 (INIS-mf-3490) 


Egg hatchability and tolerance of brook trout (Salvelinus 
fontinalis) fry at low pH, 2:53175 
TROUT/TEMPERATURE EFFECTS 
Na*:K* - and HCOs~ -stimulated ATPase activities in the gills and 
pry of thermally acclimated rainbow trout, Salmo gairdneri, 
353142 
TRUCKS/DIESEL ENGINES 
= — and fuel economy of the light duty diesel truck, 
TRUCKS/DRAG 
Aerodynamic drag reduction tests on a full-scale tractor-trailer 
combination and a representative box-shaped ground vehicle, 


TRYPTOPHAN/BIOCHEMICAL REACTION KINETICS 
Investigation of molecular mechanisms in photodynamic action 
and radiobiology with nanosecond flash photolysis and pulse 
radiolysis. Progress report, July 1, 1976-September 30, 1977, 
2:53043 (COO-2217-21) 
TRYPTOPHAN/PHOTOLYSIS 
Laser flash photolysis of aqueous tryptophan, 2:52653 
TIMP 
See TRANSIT-TIME MAGNETIC PUMPING 
TUBES (CONDUITS) 


Model for the prediction of the pressure-volume relationship of 
porous rocks, 2:53199 
TUFF/STRESS ANALYSIS 
Model for the prediction of the pressure-volume relationship of 
porous rocks, 2:53199 
TUMOR CELLS/CYTOLOGY 
Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
October !7, 1976-April 16, 1977, 2:53057 (LA-6854-PR) 


TUMOR CELLS/METABOLISM 
Differences in the incorporation of bromodeoxyuridine by human 
lymphoblastoid cell lines, 2:53082 
TUMOR CELLS/SURVIVAL CURVES 
Initial part of the survival curve. en for low-dose, low- 
dose-rate radiation responses, 2:53109 
TUMOR VIRUSES 
See ONCOGENIC VIRUSES 
TUMORS 
See NEOPLASMS 
TUNGSTEN/LATTICE VIBRATIONS 
57Fe impurity atom lattice dynamics and systematics in group V 
and VI host metals, 2:52500 
TUNGSTEN/RECOVERY 
Distribution of certain rare-earth and nonferrous metals in coal 
penn oes 2:50838 (PB-262168-T/SL) 
TUNGSTEN 184 TARGET/TRITON REACTIONS 
(t,p) eet on '77Yb and 18 186W, 2:53308 
TUNGSTEN 186 TARGET/TRITON REACTIONS 
(t,p) reactions on '7?Yb and 1% 18*W, 2:53308 
TUNGSTEN BASE ALLOYS/FABRICATION 
Tungsen-nickel-cobalt alloy and method of producing same 
(Patent; W-3Ni-2Co; several steps involve heating to 1500°C in 
hydrogen atmosphere), 2:52478 
TUNGSTEN FLUORIDES/ELECTRONEGATIVITY 
Electron affinity of UFs. Final report, March 1, 1976-June 30, 
A ata 2:52659 (COO-2850-2) 


See also WIND TUNNELS 
TUNNELS/ROCK SQUEEZE 
Determination of rock squeeze potential for underground power 
projects, 2:52714 
TUNNELS/STRESSES 
Site ae for tunnels housing energy storage magnets, 
ae 
TUNNELS/SUPPORTS 
Determination of rock squeeze potential for underground power 
projects, 2:52714 
TURBINE BLADES/AERODYNAMICS 
Self-regulating composite bearingless wind turbine, 2:51402 
TURBINE BLADES/COOLING 
High temperature turbine technology program. Phase I. Program 
and system definition. Topical report: reference turbine 
ea designs (primary and backup concepts), 2:51422 (FE- 
High Temperature Turbine Technology —— Phase I. 
Program and system definition. Final Tad ee rey 
September 1-November 30, _ 2:51412 (FE-2291 
TURBINE BLADES/CORROSIO) 
Energy conversion from coal utili CPU-400 agrnva 4 
Annual report, July 1975-June 1 ig 2: — (FE-1536-22) 
TURBINE BLADES/COROSION FATIGUE 
Status of titanium blading for low-pressure steam turbines. Final 
report, 2:51427 (EPRI-AF-445) 
TURBINE BLADES/CORROSION PROTECTION 
High-temperature corrosion protective layer for stationary gas 
turbines, 2:52668 
TURBINE BLADES/DESIGN 
High temperature turbine technology program. Phase I. Program 
and system definition. Topical report: reference turbine 
oe designs (primary and backup concepts), 2:51422 (FE- 
2 
Rotating blade ring with re peripheral speed for thermal, axial 
flow turbines (Patent), 2: 
Turbine with peripheral Bang (Patent), 2:52666 
TURBINE BLADES/EROS 
Energy conversion from coal utili CPU-400 technology. 
Annual report, July 1975-June 1976, 2:50832 (FE-1536-22) 
TURBINE BLADES/PERFORMANCE TESTING 
Self-regulating composite bearingless wind turbine, 2:51402 
TURBINE BLADES/RES PROGRAMS 
Status of titanium blading for low-pressure steam turbines. Final 
rt, 2:51427 (EPRI-AF-445) 


See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 
TURBINES/CONTROL SYSTEMS 
Activities and future tasks of the committee ‘water turbine 
control’, 2:51152 
Identification of the control behavior of water turbines by means 
of correlation methods, 2:51153 
TURBINES/PERFORMANCE 
Performance of a total-flow impulse turbine for geothermal 
lications, 2:51363 (UCRL-79325) 
ENERA’ 
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See also HYDRAULIC TURBINES 





TURBOGENERATORS/SPECIFICATIONS 


TURBOGENERATORS/SPECIFICATIONS 
— closed-cycle gas turbine plant (HTGR), 2:51566 (GA-A- 
14311) 
TURBOGENERATORS/START-UP 
ART-2 system of automatic start-up of two 35 MW power units 
(in Russian), 2:51444 
ENGINES/COMBUSTORS 
Effect of ceramic coating of JT8D combustor liner on maximum 
liner temperatures and other combustor performance 
parameters, 2:52429 (N-77-15037) 
TURBOJET ENGINES/DESIGN 
Study of unconventional aircraft en ae designed for low energy 
consumption, 2:52186 (N-77-1504. 
TURBOJET ENGINES/FUEL CONSUMPTION 
Study of unconventional aircraft ~ a. designed for low energy 
consumption, 2:52186 (N-77-15043) 
ULENT FLOW 


Measurement of temperature fluctuations to determine the fluid 
velocities at phase transitions, 2:52740 (AED-Conf-76-086-000) 

TURBULENT FLOW/FLUCTUATIONS 
Intermittency in free turbulent shear flows, 2:52741 (BNL-22422) 

TURBULENT FLOW/HEAT TRANSFER 
Local heat exchange on the initial thermic section of a plane- 

parallel channel with laminar flow in the boundary layer, 
2:52753 

TURBULENT FLOW/MEASURING METHODS 
Color-tracer methods for the investigation of transient transport 

phenomena, 2:51599 (AED-Conf-76-086-000) 

TURBULENT FLOW/NUMERICAL SOLUTION 
Intermittency in free turbulent shear flows, 2:52741 (BNL-22422) 
Numerical simulation of turbulent mixing layers via vortex 

dynamics, 2:52744 (SAND-77-8613) 
ULENT HEATING 


Turbulent heating of a toroidal plasma through a skin layer, 
2:53348 (AED-Conf-76-506-049) 
/ECONOMY 


Turkey's energy economy, 2:52032 
TURKEY/ENERGY CONSUMPTION 

Turkey's energy economy, 2:52032 
TURKEY/ENERGY SUPPLIES 


Turkey's energy economy, 2:52032 
TURKEY/POWER GENERATION 
Turkey's a economy, 2:52032 
TURKEY POINT-4 REACTOR/RELIABILITY 
a7 to improve power plant productivity, 2:51683 (PB- 
— of the reliability of large coal-fired and nuclear 
. Factors affecting power plant reliability. Volume ne IIL. 
inal report, 2:51682 (PB-264481) 
Study on the reliability of large coal-fired and nuclear power 
plants. Factors affectin; A ala plant reliability. a I. Final 
report, 2:51680 (PB-2 
~— on the reliability of A coal-fired and nuclear power 
wwe lants. Factors affectin — i reliability. Volume II. 


inal r byt 2:51681 ( 
NENT TORUS/ALFVEN WAVES 


 Stablliontion of the Alfven wave instability in a two-component 
tokamak, 2:53447 
TWO-COMPONENT TORUS/INSTABILITY GROWTH RATES 
Stabilization of the Alfven wave instability in a two-component 
tokamak, 2:53447 
TWO-PHASE FLOW 
Measurement of temperature fluctuations to determine the fluid 
velocities at phase transitions, 2:52740 (AED-Conf-7 
TWO-PHASE FLOW/COMPUTER ee 
Direct contact heat transfer between two immiscible liquids in 
laminar flow between 1 plates, 2:51359 (IDO/1549-1) 
Flow regime transitions for vertical upward gas-liquid flow: A. a 
model for flow regime transitions for vertical upward gas liquid 
flow-effect of properties and line size. 1 aaa a theoretical approach 
to the prediction of flow — in unsteady 
—— gas-liquid flow gress ae No. 2, 2: 52743 (PB- 
TWO-PHASE FLOW/MEASURING METHODS 
Determination of thermo-hydraulic characteristics by anal 
neutron flux noise in the core of BWRs, 2:51494 (AED ton -76- 
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bebe tage ne we a : _— —_ 
ime extender photo; y for determining the size of bubbles 
and for analyzing tr wf of the phase boundary while 


formin, heated steam oO) at cylindrical single nozzles, 
2: "51694 ( AED-Conf-76-086-000 


TWOPHASE FLOW/PRESSURE. DROP 
Pressure drop and liquid holdup for two phase concurrent flow in 


ked beds, 2:52693 
TWO-STREAM INSTABILITY 


Non-symmetric two-stream instability, 2:53455 
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TYROSINE/BIOCHEMICAL REACTION KINETICS 
Investigation of molecular mechanisms in photodynamic action 
and radiobiology with nanosecond flash g hotolysis and pulse 
radiolysis. Progress report, July 1, 1976-September 30, 1977, 
2:53043 3 (C00. 2217-21) 
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UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UNDERGROUND MINING 
See also LONGWALL MINING 
OIL SHALE MINING 
ROOM AND PILLAR MINING 
Roof displacement in working thick steeply aes beams in the 
Kuzbass to the rise with stowing of the worked-out area (2 refs), 
2:50770 
Seminar ‘storage of bulk material’ in Clausthal-Zellerfeld in 1976, 
2:52795 
Way to high performance coal face workings (9 refs), 2:50783 
UNDERGRO! MINING/AIR QUALITY 
Safety considerations with diesels in underground coal mines (52 
refs), 2:50710 (CONF-761087-) 
UNDERGROUND MINING/COST 
Cost of drilling and blasting work, 2:52791 
UNDERGRO MINING/DIESEL ENGINES 
Safety considerations with diesels in underground coal mines (52 
refs), 2:50710 (CONF-761087-) 
UNDERGROUND MINING/ECONOMICS 
Underground coal cost model, 2:50846 (CONF-761087-) 
UNDERGROUND MINING/GROUND SUBSIDENCE 
Guidelines for mining near water bodies. Phase III. 
Recommended guidelines for mining under surface waters. 
Final report, 2:50756 (PB-264728) 
UNDERGROUND MINING. 
Guidelines for mining under surface water. Phase III and final 
rt, 2:50757 (PB-264729) 
UNDERGROUND MINING/MEETINGS 
Second symposium on underground mining, 2:50708 (CONF- 
761087-) 
UNDERGROUND MINING/MINING EQUIPMENT 
Advanced technology a gives better reliability, performance 
and working safety, 2:50801 
Advances in noise control of underground coal mining equipment, 
2:50724 (CONF-761087-) 
Development of an automated extraction system (AES), 2:50712 
(CONF-761087-) 
Mine roof supports, 2:50785 
New mining technology: what to look for in the next 24 months, 
2:50795 
UNDERGROUND MINING/PRODUCTIVITY 
Coal exploration techniques and tools to meet the demands of the 
coal industry (1945-1970), 2:50691 
UNDERGROUND MINING/REGULATIONS 
Guidelines for ap bem surface water. Phase III and final 
rt, 2:50757 (PB-264729) 
UNDERGROUND MINING/REMOTE SENSING 
Remote as a contributor to reducing mining hazards, 
2:50725 (CONF-761087-) 
a oe MINING/RESEARCH PROGRAMS 
ey a and activities of Cerchar, 2:52794 
UNDER ROU MINING/ROCK MECHANICS 
Remote ae a contributor to reducing mining hazards, 
2:50725 (CONF-761087-) 
UNDERGROUND MINING/ROCK SQUEEZE 
Determination of rock squeeze potential for underground power 


UNDERGROUND | MINING/ROOF BOLTS 
Comparative evaluation of rock bolt anchors, 2:50782 
Resin rock bolting in coal, 2:50781 
UNDERGROUND MINING/SAFETY 
Coming soon: oxyg igen-s ing self-rescuers (Self-contained 
limited ox y), 2:50858 
UNDERGRO D NING/SAFETY ENGINEERING 
Guidelines for mining ly water bodies. Phase III. 
Recommended lines for mining under surface waters. 
Final report, 2:50756 (PB-264728) 
UNDERGROUND MINING/SHAFT EXCAVATIONS 
Mechanized shaft si , 2:50709 (CONF-761087-) 
UNDERGROUND MINING/SUPPORTS 
of rock squeeze potential for underground power 
——— * 52714 
uence of some critical design parameters on roof truss support 
— a preliminary report, 2:50780 ; 
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UNDERGROUND MINING/VENTILATION 
Ventilation of a mechanically driven heading, 2:52788 
UNIFIED GAUGE MODELS 
High energy hadron dynamics based on a Stochastic-field multi- 
eikonal theory, 2:53271 (ANL-HEP-PR-77-33) 
KINGDOM/COAL MINES 
Electronic automation accelerates in Britain, 2:50794 
UNITED KINGDOM/ENERGY POLICY 
Depletion of UK oil resources, 2:52066 
Energy research and development in the United Kingdom. Report 
of the Group set up by the Council of the Royal Society to 
examine, discuss and report on the Department of Energy Paper 
‘Energy R and D in the United Kingdom - A discussion 
document’ (Energy Paper no. 11), 2:51679 
UNITED KINGDOM/ GOVERNMENT POLICIES 
— “ad toxic wastes. II. Poisonous and radioactive wastes, 
UNITED KINGDOM/NUCLEAR POWER 
Nuclear power and — Te 2:51920 
UNITED KINGDO OLEUM DEPOSITS 
Depletion of UK oil aaa 2:52066 
UNITED KINGDOM/RADIOACTIVE WASTE MANAGEMENT 
Radioactive waste management in the United Te, 2:51039 
UNITED KINGDOM ORGANIZATIONS/ENERGY POLICY 
Coal research concentrates on byproducts, 2:50621 
UNITED STATES OF AMERICA 
See USA 
UNIVERSITY OF WISCONSIN TOKAMAK 
See UWMAK DEVICES 
URACILS 
See also BROMOURACILS 
BUDR 


URACILS/BIOLOGICAL REPAIR 
Partial purification and characterization of a uracil DNA N- 
lycosidase from Bacillus subtilis, 2:53056 
URANIUM/ACTIVATION ANALYSIS 
Geochemical exploration for uranium in the Grenville Province of 
Ontario, 2:51001 
Reconnaissance-level geochemical and radiometric exploration 
data — the vicinity of the Rabbit Lake uranium deposit, 
2:51002 
URANIUM/ADSORPTION 
Method of —. uranium and its compounds from mine 
wastewaters and from aqueous solutions discharged in 
hydrometallurgical uranium ore treatment (Patent), 2:51057 
Methods of removing uranium and its compounds from mine 
wastewaters (Patent), 2:51058 
URANIUM/ARGON 40 REACTIONS 
Fragmentation of *°Ar at 100 GeV/c, 2:53275 (LBL-5075) 
URANIUM/CARBON 12 REACTIONS 
Evaporation-like fra ragments from uranium irradiated by 2.1 GeV/ 
nucleon 'C and *’Ne ions, 2:53253 (LBL-5075) 
URANIUM/CHLORINATION 
Extraction of uranium and thorium and other metals from granite, 
2:51011 (LA-tr-77-42) 
URANIUM/ELECTRON BEAM MELTING 
Vapour source of a metal having a high vaporisation nese 
(Patent), 2:51018 
URANIUM/FLUORESCENCE SPECTROSCOPY 
Geochemical exploration for uranium in the Grenville Province of 
Ontario, 2:51001 
URANIUM/GAMMA SPECTROSCOPY 
Chemical and physical analyses of selected soil samples in 
Wyoming, 1967-1969, 2:50990 (GJBX-45(77)) 
URANIUM, IRON REACTIONS 
Lectures on hadron-nucleus collisions at high energies (Above 200 
GeV, cross sections, Glauber and Regge-pole expansions, 
lectures), 2:53265 (COO-2271-91) 
URANIUM/LEACHING 
Extraction of uranium and thorium and other metals from granite, 
2:51011 (LA-tr-77-42) 
URANIUM/MACHINING 
Material removal apoio machining, 2:52685 (Y/DA-7175) 
URANIUM/NEON 20 REACTIONS 
Evaporation-like fra, Tagments from uranium irradiated by 2.1 GeV/ 
nucleon '*C and Ne ions, 2:53253 (LBL-5075) 
URANIUM/OXYGEN 16 REACTIONS 
Fragmentation of *°Ar at 100 GeV/c, 2:53275 (LBL-5075) 
URANIUM/PHYSICAL RADIATION EFFECTS 
Effect of fission track formation on the defects and electronic 
structure of iron (II, III) metaphosphate glasses, 2:52577 
URANIUM/PRODUCTION 
Fuels and mf data: United States by states and census 
divisions, 1973. Information circular, 2:52048 (PB-262362) 
URANIUM/PROSPECTING 
Hydrogeochemical and stream sediment reconnaissance of the 
National Uranium Resource Evaluation Program. Progress 
report, January-March 1977, 2:50991 (GJBX-51) 


URANIUM DIOXIDE/FABRICATION 


Uranium hydrogeochemical and stream sediment reconnaissance 
in Lincoln and Flathead Counties, northwest Montana, 2:50992 
(LA-6652-MS) 

URANIUM/PROTON REACTIONS 
Fragments from C, Al, at S075) U irradiated by high energy 
protons, 2:53252 (LBL- 
URANIUM/RECOVERY 
—- recovery from seawater. Final report (Methods with 
very low environmental insult), 2:51007 (EPRI-NP-132) 
URANIUM/RESERVES 

Fuels and energy data: United States by states and census 

divisions, 1973. Information circular, 2:52048 (PB-262362) 
URANIUM/X-RAY FLUORESCENCE ANALYSIS 

Chemical and physical analyses of selected soil samples in 

Wyoming, 1967-1969, 2: 50990 (GIBX-45(77) 
URANIUM 235/GASEOUS DIFFUSION 

Enrichment by diffusion, 2:51014 (AED-Cont-76 600-046) 

Gas ultra centrifuge enrichment project--present status and future 
development, 2:51016 

URANIUM 235/LASER ISOTOPE SEPARATION 
Method for isotope separation, 2:51019 (N-77-12841) 
— for uranium enrichment, 2:51017 
4 source of a metal having a high vaporisation temperature 
tent), 2:51018 
URANIUM 235/SEPARATION NOZZLE METHOD 

Gas ultra centrifuge enrichment project--present status and future 

development, 2:51016 
URANI 235/ULTRACENTRIFUGATION 
Gas ultra sore en project--present status and future 


development, 2:510 
URANIUM 238 YLASER ISOTOPE SEPARATION 
Method for isotope separation, 2:51019 (N-77-12841) 
Me for uranium enrichment, 2:51017 
UM 238 TARGET/CARBON 12 REACTIONS 
Radiochemical study of the mass yield distribution from the 
reaction of 25.2-GeV 'C ions with natural uranium, 2:53324 
(LBL-5075) 
URANIUM 238 TARGET/KRYPTON 86 REACTIONS 
Recoil ranges of heavy products in the quasi-fission reaction, 
2:53325 (LBL-5075) 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/FABRICATION 
Adhesive plasters (Patent res coatings for crucibles, 
control rods, etc.), 2:52531 
URANIUM BASE ALLOYS/MELTING 
Coating method for graphite (Patent), 2:52532 
URANIUM CARBIDES/PHYSICAL RADIATION EFFECTS 
Design, irradiation, and post-irradiation examination of the UC 
and (U, Pu)C fuel rods in the Mol-11/K1 and Mol-11/K2 test 
groups (LMFBR), 2:51645 (EURFNR-1360) 
NIUM DEPOSITS 


Deposits of uranium and rare metals (Book in Russian), 2:50988 
URANIUM DEPOSITS/AERIAL PROSPECTING 
Airborne radiometric techniques and applications to uranium 
exploration, 2:50993 
Reconnaissance-level geochemical and radiometric exploration 
data from the vicinity of the Rabbit Lake uranium deposit, 
2:51002 
URANIUM DEPOSITS/EXPLORATION 
Application of magnetic susceptibility measurements to uranium 
exploration in sandstones, 2:50996 
Geochemical exploration for uranium in the Grenville Province of 
Ontario, 2:51001 
Geochemical methods applied to uranium exploration in 
southwest Baffin Island, 2:51003 


Spoor of uranium, 2:50999 

Ureniom prospection, 2:50989 (AED-Conf-76-660-053) 

Whither uranium, 2:51 

URANIUM DEPOSITS/GEOCHEMISTRY 

Geochemical exploration for uranium in the Grenville Province of 
Ontario, 2:51001 

Geochemical methods applied to tgs exploration in 
southwest Baffin Island, 2:5100: 

Reconnaissance-level pre eat and radiometric exploration 
data from the vicinity of the Rabbit Lake uranium deposit, 
2:51002 


5100 
URANIUM DEPOSITS/PETROGENESIS 
Whither uranium, 2:51000 
URANIUM DEPOSITS/PROSPECTING 
Chemical and physical analyses of selected soil samples in 
be 1967-1969, 2: 50990 (GJIBX-45(77)) 
URANIUM DIOXIDE/FABRICATION 
LMFBR ans oxide fuels fabrication development. 
progress report, April-June 1976, 2:51612 (HEDL-1™M 


ly 
ae 
Quality control and testing UO2 powder and gy 
nuclear fuel for LWR in out of pile condition, 2:51510 ok 
1401) 





URANIUM DIOXIDE/MECHANICAL PROPERTIES 


URANIUM DIOXIDE/MECHANICAL puseunts 
“oe mixed oxide fuels fabrication devel t. Quarterly 
DL-TME-76-74) 
EFFECTS 


report, April-June 1976, 2:51612 
URAN DIOXIDE/PHYSICAL RADIATION 
Use of plutonium fuel in boiling water reactors. Destructive 
examination of PuO2-UO: fuel rods irradiated in Big Rock Point 
to 30,000 MWd/t. Final report, 2:51506 (EPRI-NP-223) 
URANIUM DIOXIDE/REPROCESSING 
LMFBR mixed oxide fuels fabrication development. Quarterly 
pro; report, April-June 1976, 2:51612 EDL -TME-76-74) 
URAN DIOXIDE/SINTERING 
were or formance of low density pellet, 2:51762 (PNCT- 
URANIUM DIOXIDE/THERMAL CONDUCTIVITY 
Review of the effects of burnup on the thermal conductivity of 
UO, 2:51021 (BNWL-2270) 
HEXAFLUORIDE/CONTAINERS 
Uranium hexafluoride: handling procedures and container criteria, 
2:51008 (ORO-651(Rev.4)) 
URANIUM HEXAFLUORIDE/ELECTRONEGATIVITY 
Electron affinity of UFs. Final report, March 1, 1976-June 30, 
1977, 2:52659 (COO-2850-2) 
URANIUM HEXAFLUORIDE/MATERIALS HANDLING 
Uranium hexafluoride: handling procedures and container criteria, 
2:51008 ta a 4)) 
ISOTOPES/CENTRIFUGATION 
Method and device for isoto) — a. 2:51015 
= NIUM ISOTOPES, PE SEPARA 
SO tion process, 2:510 
Mi MINERALS 


/ MINERALOGY 
——s mineralization processes, ch. 2. Organic adsorption, 


URANIUM MINES/ENVIRONMENTAL EFFECTS 
Effects of uranium mining and milling on ground water in the 
Grants Mineral belt, New Mexico, 2:51088 (PB-262819) 
URANIUM MINES/RADIATION MONITORING 
Development of a radiochemical method - contri yzing radon gas 
in uranium mine atmospheres: coverin; ebruary 3, 
1975-March 31, 1976, 2:52585 (ANL- SBS 
URANIUM ORES/DATA COMPILATION 
Statistical data of the uranium industry, 2:50984 (GJO-100(77)) 
URANIUM ORES/EXPLORATION 
S.A. mining industry ‘unique’, 2:51004 
Uranium exploration using the track-etch method, 2:50994 
URANIUM ORES/LEA G 
age ee of uranium ores from Tono Mine viewed from ore 
ae and refinement, 2:50985 (PNCT-831-75-01) 
URANI ORES/MILLING 
Lucky Mc Uranium Mill. Draft environmental statement, 2:51006 
(DOCKET-402259-1) 
URANIUM ORES/MINERALIZATION 
Strata-bound ore deposits in the Eastern Alps, ch. 1. Uranium 
its and copper mineralisations in sandstones, 2:50998 
URA UM ORES/MINING 
S.A. mining industry ‘unique’, 2:51004 
URANIUM ORES/ORE PROCESSING 
Extraction of uranium and thorium and other metals from granite, 
2:51011 (LA-tr-77-42) 
Heavy metal enrichment in mine orgs tS III. The Klerksdorp, 
West Wits and Evander goldfields, 2 
Whither uranium, 2:51000 
URANIUM ORES/ORIGIN 
— of uranium ores from Tono Mine viewed from ore 
dressing and refinement, 2:50985 (PNCT-831-75-01) 
URANI ORES/PROSPECTING 
= — analysis of a sandstone roll-front uranium deposit, 


URANIUM PEROXIDES/PRODUCTION 

Production of uranium xide, 2:51012 
URANIUM RESERVES/DATA COMPILATIO 

Statistical data of the uranium industry, 2: s0584 (GJO-100(77)) 
URANIUM TETRAFLU UORIDE/TARCETS 

Target vo ots TRISTAN, 2:52801 (IS-M-79) 

co) /COMPLEXOMETRY 
= of uranyl nitrate and fluorine solutions, 2:51027 (JEN- 


URANYL COMPOUNDS 
See also URANYL NITRATES 
URANYL COMPOUNDS/ AFFINITY 
Templated syntheses of cyclic acetylacetone hosts, their affinities 
for divalent ions, and an example of a slow proton transfer from 
Enol to hydroxide ion, 2: 52645 
NITRATES/COMPLEXOMETRY 
me of uranyl nitrate and fluorine solutions, 2:51027 (JEN- 


URBAN AREAS/AIR POLLUTION 
Prediction on long-term mean and mean square pollutant 
concentrations in an urban atmosphere, 2:52901 
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Relative impact of energy conversion processes on particulate 
matter air quality, 2:5290 
URBAN AREAS/BUILDIN GS 
Demolition debris: quantities, composition, and possibilities for 
recyc 2:52264 
URBAN A S/ENERGY SUPPLIES 
San Diego County general plan: Energy Element; sixth draft, 
2:52030 
URBAN AREAS/RAPID TRANSIT SYSTEMS 
Environmental impact issues for automated guideway transit 
systems, 2:52197 (PB-263640) 
URBAN AREAS/TOTAL ENERGY SYSTEMS 
HUD utilities demonstration series. Volume eleven. Performance 
of the engine-generators used in the Jersey City total energy 
plant. Final rt, 2:52178 (PB-264427) 
URBAN AREAS, SPORTATION SYSTEMS 
Study of future paratransit requirements. Final report 1980-95, 
2: 32198 (PB-264082) 
ABOLISM 


Significance of urea for phytoplankton nutrition in the York 
iver, Virgi 2:53086 
US BUREAU OF MINES/REGULATIONS 
Coming soon: oxygen-generating self-rescuers (Self-contained 
limited oxy; re y), 2:50858 
US ae vee /TECHNOLOGY TRANSFER 
Ri tn D results to the mining industry, 2:50715 
THCONE. 61087-) 
US DOE/ORGANIZING 
it of Energy Organization Act. Report together with 
ee supplemental, minority, and dissenting views, 
2:5204 
US ERDA/ALLOCATIONS 
ERDA authorization hearings for Fiscal Year 1978 on nuclear 
= issues and choices. A report of the Nuclear Energy 
‘olicy Study Group by the Committee on Science and 
Technology, U.S. House of ee, Ninety-Fifth 
Congress, First Session, 2:5200. 
US ERDA/ENERGY CONSERVATION 
Advanced 7003106) conservation technology program, 2:52008 
(CONF-7603106- 
US ERDA/PATENTS 
ERDA patent policy, 2:52122 (CONF-7605139-) 
US ERDA/RES CH PROGRAMS 

Inventory of federal energy-related environment and safety 
research for FY 1976. Volume I. Executive summary, 2:52855 
(ERDA-77-50/1(Vol.1)) 

Inventory of federal energy-related environment and safety 
research for FY 1976. Volume III. Catalog of environmental 
control technology research projects, 2:52856 (ERDA-77-50/ 
3(Vol.3)) 

Inventory of federal energy-related environment and safety 
research for FY 1976. Volume IV. Catalog of operational safety 
research projects, 2:52857 (ERDA-77-50/4(Vol.4)) 

Inventory of federal energy-related environment and safety 
research for FY 1976. Volume II. Catalog of biomedical and 

environmental research projects (Part 2), 2:52858 (ERDA-77- 
50/2(Pt.2)(Vol.2)) 

Inventory of federal energy-related environment and safety 
research for FY 1976. Volume II. Catalog of biomedical and 

environmental research projects (Part I), 2:52859 (ERDA-77- 
50/2(Pt.1)(Vol.2)) 

U.S. ERDA geothermal program, 2:51311 (CONF-761089-) 

Workshop on the ERDA Marine Sciences Research program for 
the west coast of the U.S., 2:52935 (CONF.760379) 

US ERDA/TECHNOLOGY TRANSFER 

Some approaches to transferring Federal technology to state and 

local governments: the Lawrence Livermore ratory 
- Ee 2:51967 (UCRL-79558) 


rt, 1975/1976, 2:52039 (PB-264740) 
US NRC/REACTOR LI LICENSING 


U.S. Nuclear Regulatory Commission determination of proposed 
license fees for fiscal year 1977. References Federal Register 
No. 42 FR cae = 51665 (NUREG-0268) 
US ORGANIZATIO) 
See also EN’ VIRONMENTAL PROTECTION AGENCY 
TENNESSEE VALLEY AUTHORITY 
US BUREAU OF MINES 
US DOE 
US ERDA 
US FEA 
US NRC 
US ORGANIZATIONS/RESEARCH PROGRAMS 
Inventory of federal energy-related environment and safety 
research for FY 1976. Volume I. Executive sree 2: 2855 
(ERDA-77-50/1(Vol.1)) 
Inventory of federal energy-related environment and safety 
research for FY 1976. Volume III. Catalog of environmental 
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SevoL3  jreateed research projects, 2:52856 (ERDA-77-50/ 
ol. 

Inventory of federal ener, ay cenit environment and safety 
research for FY 1976. Volume IV. Catalog of operational safety 

research projects, 2:52857 (ERDA-77-50/4(Vol.4)) 

Inventory of federal energy-related environment and safety 
research — 1976. . olume II. ratae iS BSC CERDAT and 
environmental research projects (Part 2), 2:52858 (ERDA-77- 
50/2(Pt.2)(Vol.2)) 

Inventory of federal energy-related environment and safety 
research we Sd 1976. 5 olume vate vA ——— — 
environmental research projects (Part I), (ERDA-77- 
50/2(Pt.1)(Vol.2) i ly 

U.S. Department of Trans; 
of Transportation, 2:52 

USA 
See also ALABAMA 
ALAS. 


‘KA 
APPALACHIA 
ARIZONA 
CALIFORNIA 
COLORADO 
FLORIDA 
GEORGIA 
IDAHO 
ILLINOIS 
IOWA 
KANSAS 
KENTUCKY 
LOUISIANA 
MARYLAND 
MISSISSIPPI 
MONTANA 
NEVADA 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
NORTH DAKOTA 


rtation: remarks by Under Secretary 
(CONF-740215-P1) 


PENNSYLVANIA 
RHODE ISLAND 
TENNESSEE 
TEXAS 


UTAH 
VIRGINIA 
WASHINGTON 
WEST VIRGINIA 
WYOMING 
USA/AGRICULTURE 
National program of agricultural energy research and 
development: the current situation; the plan; recommendations 
for the future, 2:51999 
USA/BWR TYPE REACTORS 
Recent occurrences at nuclear reactors and their causes, 2:51532 
USA/COAL INDUSTRY 
Coal forecasts: a summary of selected production and 
consumption forecasts for the U.S. and Kentucky (To 1985), 
2:50850 (NP-22090) 
USA/COAL MINING 
Experimental investigation of room and pillar coal mining in the 
eastern United States (6 refs), 2:50764 (UCRL-78758) 
USA/COAL RESERVES 
Coal resources, a continuing assessment, 2:50701 
Need for coal cleaning, 2: 1 
USA/ECONOMY 
a of TVA’s national fertilizer introduction program, 
USA/ECOSYSTEMS 
ey renewable biomass prospects: a comparison of U.S. 
and Canadian ecosystem carrying capacities vs needs, 2:51204 
USA/ELECTRIC APPLIANCES 
Energy label: a means of energy conservation, 2:52013 
USA. 'Y CONSUMPTI 
mot) in focus. Basic data (Detailed tabulated data through 


2:51970 
President Carter's ~~ roposals: a aaa (Analysis by 


ATENERGY DEMAND — 
US Y DEMAND 


Effects of energy development on air pe in the Rocky 
Mountain West (Environmental effects of coal and oil shale 
" er on tt), 2:52872 poronge — 3 (EPRI-EA-462) 
egional reference energy systems, 2: - 
bay tt ta Y SOURCES 


Agricultural and forestry wastes as an energy resource, 2:51203 
Effects of energy ya ae on air —_— in the Rocky 
Mountain West ironmental effects of coal and oil shale 
development), 2: 52872 (LA-UR-77-645) 


UTAH/COAL INDUSTRY 


National energy forum four: energy and the public; information 
and concerns, 2:51968 
USA/ENERGY SUPPLIES 
Commodity supply restrictions study: policy — of 
roducer country sup a the world energy market. 
inal report, 2:52038 264392) 
a in focus. Basic data (Detailed tabulated data through 
), 2:51970 
Regional reference energy systems, 2:52020 (EPRI-EA-462) 
USA/ENVIRONMENT 
National inventory of selected biological monitori 
Summary 70 of current or recently complet a, 
1976, 2: aa ORNL/TM-5792) 
USA/INDUSTR 
Modeling and cal of industrial ener, 
summary report, June 21-23, 1976, 2:5 Se ETRa) 
USA/LEGISLATION 
Industrial dilemma: the regulation of sulfur dioxide emissions from 
stationary sources (Review of EPA regulations, court decisions, 
and congressional legislation, 1970-6), 2:52918 
USA/NUCL PO PLANTS ‘ 
Legal and institutional problems in power- T= siting, 2:51794 
Recent occurrences at nuclear reactors and their causes, 2:51532 
USA/PETROLEUM 
Alaskan crude oil. Part III. Overs: —_— hearings before the 
Committee on Interior and Insular Affairs, House of 
Representatives, Ninety-Fourth Congress, Second Session, on 
distribution and marketing of the Alaskan crude oil. Hearings 
held in Washington, D.C., August 3, 5, and 6, 1976; Billings, 
Montana, September 8, 1976, 52063 
USA/POWER D DEMAND. 
Choosing an electrical energy future for the Pacific Northwest: an 
alternative scenario. Final report, 2:52082 (PB-264048) 
USA/PWR TYPE REACTORS 
Recent occurrences at nuclear reactors and their causes, 2:51532 
USA/RADIOACTIVE WASTE DISPOSAL 
Some fundamental difficulties encountered in handling wastes and 
waste products from nuclear reactors, 2:51084 
USA/RADIOACTIVE WASTE STORAGE 
Some fundamental difficulties encountered in handling wastes and 
waste products from nuclear reactors, 2:51084 
USA/ROOM AND FILLAR MINING 
Experimental investigation of room and pillar coal mining in the 
eastern United States (6 refs), 2:50764 FUCRL-78758) 
USA/URANIUM DEPOSITS 
Whither uranium, 2:51000 
USA/WIND POWER 
Sandia Vertical-Axis Wind Turbine Pro echnical quarterly 
report, July-September 1976, 2:51399 SAND JOTI) 
Wind energy mission analysis. Executive summary, 2:51386 
(COO/2878-1/ 1) 
= “ies mission analysis. Final report, 2:51387 (COO/2578- 


Wind energy mission analysis. Final report, appendices A-J, 
2:51388 (COO/2578-1/3) 
Wind energy statistics for large arrays of wind turbines: New 
England and Central U.S. regions, 2:51407 
USA POWER PLANTS 
Some legal-institutional — of offshore wind energy 
conversion systems, 2:51385 
Wind energy statistics for large arrays of wind turbines: New 
England and Central U.S. regions, 2:51407 
USSR/COAL DEPOSITS 
Main —_ les of exploration of coal deposits in the USSR and 
ne = ems of exploration methods at the present stage, 


USSR/COAL MINING 
Main problem of exploration of coal deposits in the USSR and 
— roblems of exploration methods at the present stage, 


USSR/ENERGY POLICY 
Present state and development prospects of the Soviet 
— economy in the course of the 10th five years plan, 
511 
USSR/NUCLEAR POWER PLANTS 
Nuclear power engineering development trends, 2:51490 
USSR/PETROLEU EPOSITS 
=a direction of exploratory work in volgograd region, 


USSR/UNDERGROUND MINING 

Roof displacement in working thick steeply oO beams in the 

a to the rise with stowing of the worked-out area (2 refs), 

USSR/URANIUM DEPOSITS 

Le of uranium and rare metals (Book in Russian), 2:50988 
UT. ‘COAL DEPOSITS 

Markets for Utah coal, 2:50847 (NP-22038) 
UTAH/COAL INDUSTRY 

Markets for Utah coal, 2:50847 (NP-22038) 





UTAH/COLORADO RIVER 


UTAH/COLORADO RIVER 
An overview of the effect of Lake Powell on Colorado River 
Basin water supply and environment, 2:51150 (PB-261748) 
UTAH/ELECTROMAGNETIC SURVEYS 
Test elect 
Technical 
UTAH/G 
on resistivity surveys, Roosevelt Hot Springs KGRA. 
lume 2. Final report, 2:51315 (PB-264897) 
UTAH/GEOTHERMAL FIELDS 
er resistivity surveys, Roosevelt Hot Springs KGRA. 
olume 2. Final a 2:51315 (PB-264897) 
UTAH/HOT SPRIN 
Geochemistry and hydrothermal alteration at selected Utah hot 
uri ee 3 — report, 2:51324 (PB-264415) 


soundings, Roosevelt Hot Springs KGRA. 
rt, 2:51319 (PB-261751) 
EXPLORATIO 


OPlectical caieaitie th in the crust of the western United States 
inferred from controlled source electromagnetic deep sounding 
data, 2:51321 

UTAH/WATER RESERVOIRS 

The macroeconomic impact of energy development in the Lake 

Powell area, 2:51151 (PB-261749) 
DEVICES 


(University of Wisconsin Tokamak.) 
UWMAK DEVICES/SUPERCONDUCTING MAGNETS 
Three dimensional inelastic evaluation of a controlled MFE 
— Fusion Energy) reactor magnet, 2:53503 (BNL- 
22821) 


V 


VACUUM SYSTEMS 
Vacuum technique of nuclear-fusion installations, 2:53562 
VACUUM SY MS/SEALS 
Ceramic dielectric type vacuum container (Patent), 2:53565 
~ for permitting transfer of tape from one pressure region to 
ion of substantially Copa py (Patent), 2:52802 
VACL SYSTEMS/TEST 
Ion desorption test instrument, 2:52758 (BNL-22769) 
VALVES/FAILURE MODE ANALYSIS 
Effect of operational loading on the failure characteristics of 
mechanical valves, 2:51736 (NCSR-R-11) 
VALVES/RELIABILITY 
Effect of operational loading on the failure characteristics of 
mechanical valves, 2:51736 (NCSR-R-11) 
VANADIUM/LATTICE VIBRATIONS 
57Fe impurity atom lattice dynamics and systematics in group V 
and VI host metals, 2:52500 
VANADIUM/REMOVAL 
Sa coal desulfurization with combustion results, 
by eana alpine at meen 
w-gravity aa of superco’ niosins 
rt, 15 1975.3 1 Oct 1976, 1976, = ao frais) 
VANADIUM 51 TARGET/NEUTRO 
Development of spectrometer for = oe team of (n,xp), 
(nuxd), and (n,xa) cross sections, angular distributions and 
spectra at E/sub n/ = 15 MeV (Cross sections significant below 
2.5 MeV), 2:52813 (UCRL-79454) 
VANADIUM ALLOYS/MECHANICAL PROPERTIES 
Mechanical properties of annealed and martensitic Ti-6AI-4V. (A.) 
microstructure of solution treated Ti-6A1-4V. (B.) a study of 
fatigue damage with ultrasonic internal friction measurements. 
(C)T Technical , 2:52508 (AD-A-038412) 
VANADIUM ALLOYS/MI UCTURE 
Mechanical properties of annealed and martensitic Ti-6A1-4V. (A.) 
microstructure of solution treated Ti-6A1-4V. (B.) a study of 
fatigue damage with ultrasonic internal friction measurements. 
(C.). Technical rt, 2:52508 (AD-A-038412) 
VANADIUM ALLOYS/PHYSICAL oe el 
Status of titanium blading for lo nat EPR Aree turbines. Final 
report (Ti-6AIl-V Hay = 2:5142 RI-AF-445) 
VANADIUM ALLOYS/U: 
Status of titanium blading for low-pressure steam turbines. Final 
VANES/COO (T a alloys), 2:51427 (EPRI-AF-445) 


go er pa a Socheaiogy ee Sea 
ber | ‘November 30,19 30, 1976. 2 ostti2 FE (FE-2291-7) 
VAPOR INCINERATORS 


= — 
Edible rts of plants only.) 
VEGET. part of LAR DRYING 
Survey of solar agricultural dryers, 2:51262 
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VEGETATION 
See PLANTS 


CLES 
See also AIR CUSHION VEHICLES 

AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 
TRUCKS 

VEHICLES/DRAG 

Drag reduction obtained by rounding vertical corners on a box- 
vehicle, 2:52406 (NASA-TM-X-56023) 
VESS URE) 


See PRESSURE VESSELS 


See VICIA 
VIBRATIONS (LATTICE) 
See LATTICE VIBRATIONS 
VICIA/CHROMOSOMAL ABERRATIONS : 
Continuity of chromosomal subunits: an analysis of induced ring 
chromosomes in Vicia faba, 2:53068 


See STYRENE 
VIRGINIA/ENERGY POLICY 
Prpuilde standards and energy conservation in public school 
buildings. An overview of three states: Colorado, Rhode Island, 
vaseitgina, 2:52182 (TID-27629-P3) 
VISCOUS FLOW/BOUNDARY LAYERS 
Calculating a laminar, non-axially-symmetric boundary layer on a 
rotating disk, 2:52751 
VISIBLE RADIATION/WAVE PROPAGATION 
Numerical code for the three-dimensional parabolic wave 
equation, 2:53577 (LA-6833-MS) 
VITAMIN D-3 
See CHOLECALCIFEROL 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLUME/MEASURING INSTRUMENTS 
Volume determination. Final report, 2:52822 (MHSMP-77-18K) 
REACTOR/PERFORMANCE TESTING 
Fort St. Vrain surveillance and testing program. Quarterly 
gress report for the period eodier’ March 31, 1977, 2:51570 
{GA-A-I 14386) 
N REACTOR/PRESSURE VESSELS 
ion experience on PCRYV liners at Fort St. Vrain, 
2:51580 


VRAIN REACTOR/REACTOR OPERATION 
“a St. Vrain surveillance and testing program. Quarterly 

rogress report for the period ending March 31, 1977, 2. 51570 

(GA-A- 14386) 
RAIN REACTOR/TRANSIENTS 
temperature gas-cooled reactor yee studies for the 
ivision of Reactor Safety Researc eek maa. 
ar 1977-March 31, 1977, 2: 31889 (OR 
ll 


WwW 


WAGR REACTOR/FUEL ELEMENT CLUSTERS 
Results of -scanning measuremcnts on Windscale AGR 
i 4/S46 and implications for civil AGRs, 2:51563 


er 
CEGB-RD/B/N-3689) 
WAIRAKEI GEOTHERMAL FIELD/GEOTHERMAL 


WELLS 
geothermal production and subsidence history of the 
Wairakei field, 2: 51356 
WAIRAKEI GEOTHERMAL FIELD/GROUND SUBSIDENCE 


WAIRAKEI GEOTHERMAL FIELD/SIMULATION 


Sr cee poereen ans een aaaany ihe 
Wairakei field, 2:51356 


WAK 
wane My ep peseeninns Rates Karlsruhe. -) 


of radioiodine from the Karlsruhe nuclear fuel 
oon — 
/77-1 
WALLS/CONSTRUCTION 
Toward a better understanding of energy consumption. III. 


WANKEL ENGINES/DESIGN 


R piston internal combustion engine with a stratified charge 
‘teak port system (Patent), 2:52421 


R  ownk internal combustion ine with a stratified charge 
Gntake port system (Patent), 2: ne 
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WASHINGTON/ENERGY SOURCE DEVELOPMENT 
Methodology for impact assessment of Northwest energy 
=e over the next fifty years, 2:51975 (BNWL-SA- 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
WASTE DISPOSAL/STANDARDS 
Zoning: a rational approach to estuarine rehabilitation and 
management, 2:52990 
WASTE HEAT/HEAT RECOVERY 
Determination of waste heat requirements, 2:52238 (NBS- 
Handbook-121) 
Economics of waste heat recovery, 2:52239 (NBS-Handbook-121) 
Engineering data for waste heat recovery, 2:52234 (NBS- 
Handbook-121) 
Heat recovery from compressor stations, 2:52247 
Integrated household appliances and utility services for energy 
conservation in dwellings, 2:52159 (CONF-7605139-) 
Sources and uses of waste heat, 2:52237 (NBS-Handbook-121) 
Study of technical options available for reclaiming heat lost to the 
atmosphere from existing mechanical draft cooling towers. 
Final report, 2:51416 (PB-261752) 
Waste heat management guidebook, 2:52236 (NBS-Handbook-121) 
WASTE HEAT/MEASURING METHODS 
Instrumentation (Measuring flow rate, temperature, pressure, heat 
flow, and chemical composition of exhaust stack gases), 2:52235 
(NBS-Handbook-121) 
WASTE HEAT/USES 
Sources and uses of waste heat, 2:52237 (NBS-Handbook-121) 
WASTE HEAT UTILIZATION 
Method for the utilization of heat (Patent), 2:52245 
Primary energy saving district heating supply for urban 
agglomerations: the district heating line RUHR, 2:52146 
WASTE HEAT UTILIZATION/ECONOMICS 
Economic aspects of using power plant reject heat for greenhouse 
heating, 2:51448 (CONF-770426-1) 
Overview of waste heat utilization research at the Oak Ridge 
National Laboratory, 2:52231 (CONF-770516-5) 
Prospects for the utilization of waste heat in large scale district 
heating systems, 2:51447 (BNL-22559) 
WASTE HEAT UTILIZATION/FEASIBILITY STUDIES 
Prospects for the utilization of waste heat in large scale district 
heating systems, 2:51447 (BNL-22559) 
WASTE HEAT UTILIZATION/FORECASTING 
ae vente systems of the 21st Century, 2:52072 (CONF- 
-1 
WASTE HEAT UTILIZATION/MEETINGS 
Proceedings of the ee Research and Development 
Administration workshop on fluid waste heat recovery and 
utilization, 2:52230 (CONF-761157-) 
WASTE HEAT UTILIZATION/RESEARCH PROGRAMS 
Overview of waste heat utilization research at the Oak Ridge 
National Laboratory, 2:52231 (CONF-770516-5) 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE MANAGEMENT/MATERIALS RECOVERY 
Scope for materials recycling, 2:52293 
WASTE MANAGEMENT/REVIEWS 
State and development of waste management, 2:52297 
WASTE MANAGEMENT/WASTE PRODUCT UTILIZATION 
for materials recycling, 2:52293 
WASTE OILS/RECYCLING 
Predesign cost estimate for re-refined lube oil plant, 2:50903 
(BERC/RI- 77/11) 
WASTE PROCESSING PLANTS/DESIGN 
Air classification of municipal refuse, 2:52773 
— ee in processing Spanish urban raw refuse, 
: 1 
Municipal-scale thermal processing of solid wastes. Final report, 
2:52770 (PB-263396) 
Pilot studies processing MSW and recovery of aluminum using an 
eddy current separator, 2:52772 
Resource recovery from refuse, 2:52775 
WASTE PROCESSING PLANTS/ECONOMICS 
Breakeven economics of resource recovery systems, 2:52269 
CRRC approach to urban solid waste nega ae 2:52777 
Developments leading to the a of an urban refuse pyrolysis 
unit for gas production, 2:52778 
Energy and materials recovery system Ames, Iowa, 2:51424 
Glass and non-ferrous metal recovery subsystem at Franklin, 
Ohio: final report, 2:52774 
Natural sewage recycling systems, 2:52251 (BNL-50630) 
Quality of products from Bureau of Mines resource recovery 
systems and suitability for recycling, 2:52278 
Reclaiming products from shredded junked cars by the water-only 
and heavy-medium cyclone processes, 2:52782 


WATER/CHEMICAL ANALYSIS 


Technical and economic analysis of processes for the recovery of 
—_— in the non-ferrous portion of automobile shredder refuse, 
2:5277 

WASTE PROCESSING PLANTS/EQUIPMENT 

ree of r, 2:52261 

WASTE P OcEss SING PLANTS/OPERATION 

Air classification of municipal refuse, 2:52773 

CRRC approach to urban solid waste processing, 2:52777 

Density separations of nonferrous scrap metals with magnetic 
fluids, 2:52781 

Developments leading to the design of an urban refuse pyrolysis 
unit for gas production, 2:52778 

Energy and materials recovery system Ames, Iowa, 2:51424 

Glass and non-ferrous metal recovery subsystem at Franklin, 
Ohio: final report, 2:52774 

— aap in processing Spanish urban raw refuse, 

Monroe County resource recovery project, 2:52776 

Municipal-scale thermal processing of solid wastes. Final report, 
2:52770 (PB-263396) 

Natural sewage recycling — 2:52251 (BNL-50630) 

New ration technique for waste plastics, 2:52289 

New sulfur dioxide-free process for recoverying lead from battery 
scrap, 2:52784 

Pilot studies processing MSW and recovery of aluminum using an 
eddy current separator, 2:52772 

Progress in the conversion of sulfur oxide scrubber sludges into 
environmentally acceptable products, 2:52284 

Quality of products from Bureau of Mines resource recovery 
systems and suitability for recycling, 2:52278 

Reclaiming products from shredded junked cars by the water-only 
and heavy-medium cyclone processes, 2:52782 

Recovery of metals from industrial — 2:52780 

Resource recovery from refuse, 2:52775 

Separation, recovery, and reuse of filler clays from high ash waste 
sludges from fine Fy sa mills, 2:52286 

Separation of plastics from automobile scrap, 2:52783 

Urban refuse processing and metal reclamation operation in 
Odessa, Texas, 2:52274 

WASTE PROCESSING PLANTS/SITE SELECTION 
Municipal-scale thermal processing of solid wastes. Final report, 
2:52770 (PB-263396) 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 
New products from waste, 2:52295 
WASTE PRODUCT UTILIZATION/CURRICULUM GUIDES 

Solid waste chemistry: a translation of the mineral waste 

utilization symposia into a college chemistry course, 2:52296 
WASTE PRODUCT UTILIZATION/MEETINGS 
eae of the fifth mineral waste utilization symposium, 
2:52262 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER/CHEMICAL ANALYSIS 
High performance liquid chromatographic characterization of oil 
Shale : retort waters, 2:50981 (B L-SA-6052) 
WASTE WATER/DEGASSING 

Sour water stripping project, Committee on Refinery 

Environmental Control, American Petroleum Inst., 2:50904 
WASTE WATER/DEPHENOLIZATION 

Treatment of effluents of coke oven plants in the Rhenish- 

a coal district, 2:50561 
WASTE WATER/HEAT RECOVERY EQUIPMENT 

Method for the recovery of sensible heat of waste water of 

buildings, particularly of domestic ae and equipment for 
Soars of the method (Patent), 2:5230 
WASTE WA R/PURIFICATION 
Physical omy cleaning contract research by the U.S. Bureau of 
Mines, 2:50574 
WASTE WATER/WASTE PROCESSING 
State and development of waste water purification, 2:53007 
WATER 
See also — WATER 
FEEDWATER 
FRESH WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/ACTIVATION ANALYSIS 

Nuclear techniques applicable to studies of pollutants in ground 

water, 2:53011 (BNWL-SA-6186) 
WATER/CHEMICAL ANALYSIS 

Analysis for chloride ion in high purity water and heavy water of 
pressurized reactors and cooling systems by ion selective 
electrode, 2:52611 

Chemical analyses for water pollutants. Training manual, 2:52983 
(PB-261260) 





WATER/CHEMICAL REACTIONS 


Geochemical exploration for uranium in the Grenville Province of 
Ontario, 2:51001 
WATER/CHEMICAL REACTIONS 
Conversion of coal into hydrocarbons (Patent; 5 claims), 2:50583 
Gas extraction of coal (Patent; 8 claims), 2:50584 
WATER/DECARBONIZATION 
New procedure for treatment of cooling tower make-up water by 
means of slow decarbonisation, 2:52616 
WATER/EQUILIBRIUM 
Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1976-January 31, 
1977 (NHs-CO2-H2S-H2O; benzene-water), 2:50591 (FE-2286- 
12) 
WATER/PHASE DIAGRAMS 
Preparation of a coal conversion systems technical data book. 
Project 8979 quarterly report, November 1, 1976-January 31, 
1977 (NHs-CO2-H2S-H20; benzene-water), 2:50591 (FE-2286- 
12) 
WATER/RADIOLYSIS 
Concerning the cube-root dependence of the molecular yield on 
scavenger concentration in the radiolysis of water, 2:52658 
(COO-38-1024) 
WATER/SAMPLING 
Geochemical methods applied to uranium exploration in 
southwest Baffin Island, 2:51003 
Reconnaissance-level geochemical and radiometric exploration 
data from the vicinity of the Rabbit Lake uranium deposit, 
2:51002 
WATER/THERMODYNAMIC PROPERTIES 
Computer program for determining the thermodynamic properties 
of water, 2:51378 (IDO/1549-2) 
WATER/X-RAY FLUORESCENCE ANALYSIS 
Nuclear techniques applicable to studies of pollutants in ground 
water, 2:53011 (BNWL-SA-6186) 
WATER CHEMISTRY 
Evaluation of isotope migration: land burial water chemistry at 
commercially operated low-level radioactive waste disposal 
sites. Quarterly progress report, July-September 1976, 2:51069 
(BNL-NUREG-50666) 
WATER COOLED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
CIRUS REACTOR 
JMTR REACTOR 
OSIRIS REACTOR 
PWR TYPE REACTORS 
WATER COOLED REACTORS/BLOWDOWN 
Evaluation of pressure drop across area changes durin 
blowdown. Quarterly progress report, 30 Jun 1976-30 Sep 1976, 
2:51894 (PB-262212) 
Hybrid method of prediction of the void fraction during 
depressurization of diabatic systems, 2:51921 
WATER COOLED REACT! ORS/CORE FLOODING SYSTEMS 
Report on reflood series 1 experiment, 2:51872 (JAERI-M-6551) 
WATER COOLED REACTORS/CRITICAL HEAT FLUX 
Critical heat flux in subcooled and low quality boiling, 2:51722 
(KFKI-76-34) 
WATER COOLED REACTORS/DEPARTURE NUCLEATE 
BOILING 
Study of two-phase boundary layer phenomena in boiling water 
by means of photographic techniques, 2:51697 (AED-Conf-76- 


) 
WATER COOLED REACTORS/FUEL CYCLE 

Fluid bed direct denitration process for plutonium nitrate to oxide 
conversion, 2:51030 (RFP-2600) 

Solidification of liquid concentrate and solid waste generated as 
by-products of the liquid radwaste treatment systems in light- 
water reactors, 2:51043 (BNL-NUREG-22839) 

WATER COOLED REACTORS/FUEL ELEMENTS 

Calculation of the additional FPs release through a defect hole on 
the cladding of a fuel rod (code CODAC-ARFP), 2:51516 
(JAERI-M-6399) 

WATER COOLED REACTORS/FUEL PINS 

Post-irradiation examination of the vipac fuel assemblies IFA-104 
and IFA-203, irradiated in the Halden boiling water reactor, 
2:51505 (ECN-8) 

WATER COOLED REACTORS/FUEL RODS 

Factors influencing deformation and wall thickness of fuel rods 

under a loss-of-coolant accident, 2:51871 (JAERI-M-6542) 
WATER COOLED REACTORS/LOSS OF COOLANT 

Analysis of containment heat transfer following a LOCA, 2:51913 

Factors influencing deformation and wall thickness of fuel rods 
under a loss-of-coolant accident, 2:51871 (JAERI-M-6542) 

ROSA-II test data report. V. Runs 310, 311, 312, 313, 317, 2:51879 
(JAERI-M-6709) 
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WATER COOLED REACTORS/REACTOR COOLING 
SYSTEMS 


Analysis for chloride ion in high purity water and heavy water of 
pressurized reactors and cooling systems by ion selective 
electrode, 2:52611 

WATER COOLED REACTORS/REACTOR CORES 

One dimensional spectrum burnup calculation code, GTB-I, for 
plutonium dioxide-uranium dioxide light water lattices, 2:51524 
(PNCT-831-75-01) 

WATER COOLED REACTORS/REACTOR KINETICS 
One dimensional spectrum burnup calculation code, GTB-I, for 
plutonium dioxide-uranium dioxide light water lattices, 2:51524 
(PNCT. 831-75-01) 
WATER COOLED REACTORS/RHR SYSTEMS 

An integrated safe shutdown heat removal system for light water 
reactors, 2:51891 (PB-262009) 

WATER CURRENT POWER GENERATORS/HYDRAULIC 

TURBINES 


Fluid current turbine with flexible collectors (Patent), 2:51154 
WATER HEATERS 
See also ANNUAL CYCLE ENERGY SYSTEM 
WATER HEATERS/DESIGN 

Opportunities for further efficiency improvement in domestic 

water heaters, 2:52161 (CONF-7605139-) 
WATER HEATERS/EFFICIENCY 

Opportunities for further efficiency improvement in domestic 

water heaters, 2:52161 (CONF-7605139-) 
WATER HEATERS/ENERGY CONSERVATION 

Performance of electric water heaters and the part-load 
performance of gas furnaces and air conditioners, 2:52158 
(CONF-7605139-) 

WATER HEATERS/ENERGY CONSUMPTION 
Energy conservation potential of residential gas-fired water 
heaters, 2:52155 (CONF-7605139-) 
WATER HEATERS/HAZARDS 
Appliance safety by design, 2:52757 (CONF-770529-1) 
WATER HEATERS/OPERATION 

Energy conservation potential of residential gas-fired water 

heaters, 2:52155 (CONF-7605139-) 
WATER HEATERS/PERFORMANCE 

Energy conservation rie of residential gas-fired water 
heaters, 2:52155 (CONF-7605139-) 

Performance of electric water heaters and the -| 
performance of gas furnaces and air conditioners, 2:52158 
(CONF-7605139-) 

eo ee 2 2:52757 (CONF-770529-1) 
ety by design, } 
WATER MC MODERATED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
JMTR REACTOR 
OSIRIS REACTOR 
PWR TYPE REACTORS 
WATER MODERATED REACTORS/REACTOR CORES 

One dimensional spectrum burnup calculation code, GTB-I, for 
plutonium dioxide-uranium dioxide light water lattices, 2:51524 
(PNCT-831-75-01) 

WATER MODERATED REACTORS/REACTOR KINETICS 

One dimensional spectrum burnup calculation code, GTB-I, for 

plutonium dioxide-uranium dioxide light water lattices, 2: 51524 
{PNCT- 831-75-01) 
WATER POLLUTION 

Estuarine processes. Volume I. Uses, stresses, and adaptation to 
the estuary, 2:52985 

Estuarine cleanup: can it work (Dissolved oxygen concentrations 
in New York r, Thames Estuary, and Upper Delaware 
Estuary), 2:52986 

Petroleum in the marine environment, 2:52981 (CONF-7305131-) 

WATER POLLUTION/BIOLOGICAL EFFECTS 

Avoidance of estuarine organisms to storm water runoff 
and pulp mill effluents (Callinectes sapidus, Lagodon 
rhomboides), 2:53159 

Effect of the water-soluble fractions of crude, refined, and waste 
oils on the embryonic and larval stages of the quahog clam 
Mercenaria sp., 2:53165 

WATER POLLUTION/BIOLOGICAL INDICATORS 

Common mussel pe edulis as an indicator of pollution by 
zinc, cadmium, lead, and copper. I. Effects of environmental 
variables on u) — of metal 2: 2:53162 

Common mussel Mytilus edulis as an indicator of ae by 
zinc, cadmium, lead, and copper. II. Relationship of metals in 
the mussel to those discharged by industry, 2:53163 

WATER POLLUTION/ENVIRONMENTAL EFFECTS 

Estuarine fisheries: are they doomed, 2:52987 

WATER POLLUTION ABATEMENT. ee 

Single stage carbon and ni val from mixed industrial 

wastewater, 2:52982 (CO! “761011 16-(Absts.)) 
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WATER POLLUTION ABATEMENT/RESEARCH 
PROGRAMS 


wail conten oa and oopeepnton, 2:51989 (PB-262873) 


Regulations for U.S. tank vessels carrying oil in foreign trade and 
oreign tank vessels that enter the navigable waters of the 
United States. Final environmental impact statement, 2:52051 
(AD-A-036769) 
WATER POLLUTION CONTROL/COST 
Alternative financing methods. Improving regulatory effectiveness 
in Federal/State siting actions, 2:53031 REG-0204) 
The cost of clean water in ammonia, chlor-alkali, and ethylene 
roduction, 2:51142 (PB-264508) 
WATER POLLUTION CONTROL/MEETINGS 
Single stage carbon and nitrogen removal from mixed industrial 
wastewater, 2:52982 (CONF-7610116-(Absts.)) 
WATER QUALITY/MANAGEMENT 
Santee-Cooper: a study of estuarine mani ae. 2:52989 
WATER QUALITY/MATHEMATICAL MoD 
Tidal locks across the east river: an engineering -- to the 
rehabilitation of western Long Island Sound, 2:52988 
WATER RESERVOIRS 
See also COOLING PONDS 
WATER RESERVOIRS/CONTAMINATION 
Sanitary conservation of reservoirs from contamination with 
radioactive materials (Book in Russian), 2:53013 
WATER RESERVOIRS/POWER PLANTS 
Cooling ponds, lakes, and reservoirs: a positive factor in power 
lant siting, 2:52090 
WATER RESERVOIRS/THERMAL POLLUTION 
The effect of water temperature on ecological processes in a 
reservoir receiving heated water. Completion report, 2:53023 
(PB-264191) 
The effect of a thermal effluent on the benthos of Thomas Hill 
Reservoir, Missouri. Master's thesis, 2:53025 (PB-264835) 
WATER RESOURCES/EVALUATION 
Willamette Basin comprehensive study of water and related land 
resources. A) dix J. Power, 2:51148 (AD-A-036762) 
WATER RESOURCES/MANAGEMENT 
Analysis of information systems for hydropower operations, 
2:51149 (N-77-15497) 
WAVE ENERGY CONVERTERS/DESIGN 
Arrangement for the conversion of natural kinetic energy into 
usable power (Patent), 2:51380 
= —— system from water or ocean waves (Patent), 


WAVE EQUATIONS/NUMERICAL SOLUTION 
Numerical code for the three-dimensional parabolic wave 
uation, 2:53577 (LA-6833-MS) 
WA (SHOCK) 


See SHOCK WAVES 
WEAK INTERACTIONS/UNIFIED GAUGE MODELS 
High energy hadron dynamics based on a Stochastic-field multi- 
eikonal theory, 2:53271 (ANL-HEP-PR-77-33) 
WEAPONS 
See also NUCLEAR WEAPONS 
WEAPONS/PHYSICAL RADIATION EFFECTS 
Broadband electromagnetic environments simulator (EMES), 
2:52824 (SAND-77-0039c) 
EAR/MEASURING METHODS 
— a measuring wear by radioactive radiation (Patent), 
WEGA STELLARATOR/HIGH-FREQUENCY HEATING 
Lower hybrid experiments in the WEGA Tokamak, 2:53350 
(CEA-CR-10(Vol.2)) 
Observation of turbulent spectra during the lower hybrid heating 
in the WEGA tokamak, 2: co i — FC-863) 
WELDED JOINTS/QUALITY 
Cracking in welded joints - at eee prevention in nuclear 
plant, 2:51734 (CS-INIS-36) 
Quality assurance during the manufacture of nuclear power plant 
components, 2:51732 (A ED-Conf-76-660-049) 
WELDED JOINTS/STRESS ANALYSIS 
High temperature thermal-elastic analysis of dissimilar metal 
transition joints, 2:51649 
WELDED JOINTS/TENSILE PROPERTIES 
Mechanical properties of transition joint materials in caapest of 
LMFBR steam generator a ne: See 2:51605 — 770545-1) 
WELDED JOINTS/ULTRASO 
Preliminary results for practical ultrasonic 7 of austenitic 
steel welds (SNR-500 reactor vessel), 2:51647 
WELDING RODS/STANDARDS 
Nickel and nickel-alloy bare welding rods and electrodes (ASME- 
SFA-5.14 with additional requirements), 2:51667 (RDT-M-1- 
"= 


See WELDED JOINTS 
WELL CASINGS/CLEANING 
Tool for washing perforations in cased well bore (Patent), 2:50885 


WIND POWER/TOPOGRAPHY 


WELL COMPLETION/TOOLS 
Seal assembly for fluid injection pump-down tools (Patent; for 
offshore platforms), 2:50884 
WELL DRILLING/AIR POLLUTION ABATEMENT 
Particulate emissions during geothermal well drilling, 2:51352 
(CONF-761089-) 
WELL DRILLING/ENVIRONMENTAL EFFECTS 
Particulate emissions during geothermal well drilling, 2:51352 
(CONF-761089-) 
LL STIMULATION 
See also HYDRAULIC FRACTURING 
WELL STIMULATION/FRACTURING 
Well fracturing method (Patent), 2:50887 
WELL STIMULATION/HYDRAULIC FRACTURING 
wan? subterranean formation fractures (Patent), 2:50888 


See also GEOTHERMAL WELLS 
OIL WELLS 


WELLS/CONSTRUCTION 
Water supply at Los Alamos during 1976. Progress report, 2:52937 
(LA-6814-PR) 
WELLS/TESTING 
Closed system for testing the condition of well bore formations 
(Patent), 2:50893 
WEST INDIES/PETROLEUM INDUSTRY 
Latin America petroleum directory, 2:52061 
WEST VALLEY PROCESSING PLANT/REGULATIONS 
Radioactive waste management policy, 2:52004 
VIRGINIA/SURFACE MININ 
Integrated mined-area reclamation and land use planning. Volume 
3F. A case study of surface mining and reclamation planning: 
Cannelton Mine No. 9-S, Cannelton, West Virginia, 2: 
(ANL/EMR-1(Vol.3F)) 
WHEAT/ANAEROBIC DIGESTION 
“— a as a future source of fuels and chemical feedstocks, 
751201 
WILD ANIMALS/ABUNDANCE 
— of wetlands for wildlife habitat improvement, 
75294 
WILD ANIMALS/BASELINE ECOLOGY 
Geysers wildlife study, 2:51343 (CONF-761089-) 
WILD ANIMALS/BIOLOGICAL STRESS 
Industrial development in Alaska and its effects on the nutritional 
and physiological status of arctic animals. Technical p: 
report, July 1975-June 1976, 2:53033 (RLO-2229-T3-4) 
WILD ANIMALS/NUTRITION 
Industrial development in Alaska and its effects on the nutritional 
and physiological status of arctic animals. Technical 
report, July 1975-June 1976, 2:53033 (RLO-2229-T3-4) 
WILD ANIMALS/PHYSIOLOGY 
Industrial development in Alaska and its effects on the nutritional 
and physiological status of arctic animals. Technical 
report, July 1975-June 1976, 2:53033 (RLO-2229-T3-4) 


See also TORNADOES 
WIND/TOPOGRAPHY 
Sites for wind power installations: wind tunnel simulation of the 
influence of two-dimensional ridges on wind “reine 
turbulence. Tabulated experimental data. Progress report, June- 
November 1976, 2:51409 (RLO/2438-76/1) 
WIND POWER/AVAILABILITY 
— oe of winds in the high plains region of Southwestern 
Soy 2251 
Preliminary assessment of the potential for medium and large 
capacity wind generators used as fuel savers for ac diesel based 
power systems in Ontario, 2:51382 
Sandia Vertical-Axis Wind Turbine Program. noied goes 
report, July-September 1976 (USA), 2: e399 ( (SAND: -07 1). 
Wind energy mission analysis. Executive summary (USA), 2:51386 
(COO/2578-1/1) 
Wind energy mission analysis. Final report (USA), 2:51387 (COO/ 
2578-1/2) 
Wind energy mission analysis. Final report, appendices A-J 
(USA), 2:51388 (COO/2578-1/3) 
Wind energy statistics for large arrays of wind turbines: New 
England and Central U.S. regions, 2:51407 
WIND POWER/MEETINGS 
American power conference 1976, 2:51931 
Sharing the Sun: solar technology in the seventies. Volume 7. 
Agriculture, biomass, wind, new developments. Contains 
sections 8.1, 8.2, 9, 11, 2:51260 
WIND POWER/MONITORING 
Wind energy potential in the coastal areas of Louisiana, 2:51384 
WIND POWER/STATISTICAL MODELS 
Wind powe: i 08-771 models (Goldstone, California antenna 
oy & 2: “4. 8 (N-77-12509) 
WIND POWER/TOPOGRAPHY 
Wind sone! in complex terrain, 2:51410 (UCRL-79430) 
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WIND POWER PLANTS/COST 
ummary of current cost estimates of large wind energy systems, 
2:51389 (DSE/2521-1) 
Wind energy mission analysis. Executive summary, 2:51386 
(COO/2578-1/1) 


= cneray mission analysis. Final report, 2:51387 (COO/2578- 


Wind ey mission = Final report, appendices A-J, 
2:51388 €00/2578-1/ 
WIND POWER PLANTS/DESIGN 
Weather-power station. Solar energy, wind energy, water energy 
(Patent), 2:51213 
WIND POWER PLANTS/ECONOMICS 
Application of wind power systems to the Minnesota Power and 
Light Company, 2:51390 
Large windpower systems integrated with existing electric 
utilities, 2:51391 
Preliminary assessment of the potential for medium and lar, 
capacity wind generators used as fuel savers for ac diesel based 
power systems in Ontario, 2:51382 
Wind —- Fe grt in the coastal areas of Louisiana, 2:51384 
WIND PO planet this fate IMPACTS 
Solar Program assessment: environmental factors. Wind energy 
conversion, 2:51392 (ERDA- 77-47/6) 
WIND POWER PLANTS/FEASIBILITY STUDIES 
Wind ener, tential in the coastal areas of Louisiana, 2:51384 
WIND PO PLANTS/OFFSHORE SITES 
Some legal-institutional — of offshore wind energy 
conversion systems, 2:5138 
WIND POWER PLANTS/PLANNING 
Wind energy mission analysis. Executive summary, 2:51386 
(COO/2578-1/1) 
bee energy mission analysis. Final report, 2:51387 (COO/2578- 
1/ 


) 
WIND POWER PLANTS/POWER GENERATION 
Large windpower systems integrated with existing electric 
utilities, 2:51391 
Preliminary assessment of the potential for medium and large 
capacity wind generators used as fuel savers for ac diesel based 
power systems in Ontario, 2:51382 
“— energy statistics for large arrays of wind turbines: New 
and and Central U.S. regions, 2:51407 
WIND WER PLANTS/PO SYSTEMS 
Application of wind power systems to the Minnesota Power and 
Light Company, 2:51390 
WIND POWER PLANTS/SITE SELECTION 
Sites for wind power installations: wind tunnel simulation of the 
influence of two-dimensional ridges on wind speed and 
turbulence. Tabulated experimental data. Progress report, June- 
November 1976, 2:51409 (RLO/2438-76/ 1) 
WIND POWER PLANTS/USES 
Wind ener, Y mission analysis. Final report, appendices A-J, 
2: asi38e 00/2578-1/3) 
LS/TURB 


= of physical modeling in ina 2 tunnel to geothermal 
a. 2:51348 (CONF-761089-) 


bow also DIFFUSER AUGMENTED TURBINES 
Europe's largest solar thermal power plant (200 kw thermal 
output supplemented by two 10-kw windmills), 2:51216 
Wind power plant (Patent), 2:51404 
WIND TURBINES/CONFIGURATION 
Use of built form to enhance the output of wind collectors, 


WIND TURBINES/CONTROL SYSTEMS 
Wind-electric conversion utilizing field modulated generator 


systems, 2:51406 
WIND TURBINES/EFFICIENCY 
Use of built form to enhance the output of wind collectors, 


2:51400 
WIND TURBINES/ELECTRIC GENERATORS 
Wind-electric conversion utilizing field modulated generator 
systems, 2:51406 
WIND TURBINES/ENERGY CONSERVATION 
Final report/energy conservation station. The New England 
Repaeat Commission, contract number 10530670 (Economic 
mpact of conservation strategies), 2:52014 
WIND TURBINES/ENVIRONMENTAL IMPACTS 
Solar Program assessment: environmental factors. Wind energy 
conversion, 2:51392 ‘ERDA. -77-41/6) 
WIND TURBINES/FABRICATION 
Wind — conversion systems manufacturing and sales activity, 
1975-1976, 2:51397 (PB 365823) 
WIND TURBINES/MECHANICAL VIBRATIONS 
Vibration characteristics of a large wind turbine tower on non- 
rigid foundations, 2:51395 (ERDA/NASA/1004-77/1) 
WIND TURBINES/ROTORS 
Sailwing windmill characteristics and related t Quarter! 
progress report (4th), 1 Oct-31 Dec 74, 2:51398 Yorn 
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WIND TURBINES/TRADE 
Wind energy conversion systems manufacturing and sales activity, 
1975-1976, 2:51397 (PB-265823) 
WIND TURBINES/TURBINE BLADES 
Self-regulating composite bearingless wind turbine, 2:51402 
WINDOWS/DESIGN 
Window sash and frame with thermal barrier (Patent), 2:52148 
WINDSCALE ADV. GAS-COOLED REACTOR 
See WAGR REACTOR 
WISCONSIN PUBLIC SERVICE POWER REACTOR 
See KEWAUNEE REACTOR 
WOOD/PYROLYSIS 
Production of a hydrocarbon-type synthetic fuel from wood, 
2:51136 (N-77-15210) 
WOOD WASTES/RESOURCE CONSERVATION 
The potential of lignocellulosic materials for the production of 
chemicals, fuels, and energy, 2:51137 (PB-264458) 
wo 


IRKERS 
See PERSONNEL 
WORMS (ROUND) 
See NEMATODES 
WORMS (SEGMENTED) 
See ANNELIDS 
WUERGASSEN REACTOR/PERSONNEL MONITORING 
Experience in personnel monitoring for external exposures at 
Wuergassen nuclear power station (K WW), 2:51860 (FS-75-12- 


T) 
WWER TYPE REACTORS/DESIGN 
Nuclear power project planning and implementation, 2:51539 
(AED-Conf-76-660-061 
WWER TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Instrumentation design of some VWVWER-400 nuclear power plant 
regulating circuits and development trends of Czechoslovak 
control systems, 2:51765 (CS-INIS-54) 
WYOMING/ENERGY SOURCE DEVELOPMENT 
Methodology for impact assessment of Northwest energy 
developments over the next fifty years, 2:51975 (BNWL-SA- 
5703) 
WYOMING/GEOCHEMICAL SURVEYS 
Hydrogeochemical and stream sediment reconnaissance of the 
National Uranium Resource Evaluation Program. Progress 
report, January-March 1977, 2:50991 (GJBX-51) 
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X RADIATION/RESONANCE SCATTERING 
aa Waller factors and Lamb factors in the scattering of x-rays, 
rays and thermal neutrons, 2:53333 
XENON 129/MOESSBAUER EFFECT 
Lattice location of 5s-p impurities implanted in type-IV 
semiconductors, 2:52501 
Moessbauer effect studies of xenon implanted in iron, 2:52526 
XENON 136 REACTIONS 
Binary breakup (and secondary fission) of a heavy deformed 
system: 979-MeV Xe + Au, 2:53316 (LBL-5075) 
Evidence of deformation and incomplete relaxation in a nearly- 
symmetric heavy system: 979-MeV Xe + Tb, 2:53307 (LBL- 
5075 


XENON OSCILLATIONS 
(Effects of fission-product xenon levels on reactor operation.) 
XENON OSCILLATIONS/COMPUTER CALCULATIONS 
Quick computational procedure for the assessment of xenon 
stability in HTR design studies, — (Juel-1351) 
X-RAY FLUORESCENCE ANALYSIS 
Nuclear techniques applicable to studies of pollutants in ground 
water, 2:53011 (BNWL-SA-61 86) 
X-RAY SPECTROMETERS/HIGH-PURITY GE DETECTORS 
Characteristics of an intrinsic germanium detector for 
measurement of soft x-rays from high-temperature plasmas, 
2:53373 (JAERI-M-6694) 
X-RAY SPECTROMETERS/PERFORMANCE 
Use of a spectrograph with a convex crystal as a pinhole with 
spectral resolution, 2:53384 
at | ea in the laser-fusion program, 2:53376 (LA-UR-77- 


XYLENES/CHEMICAL REACTIONS 
Sequential deuterium exchange reactions of protonated benzenes 
with D2O in the gas phase by ion cyclotron resonance 
spectroscopy, 2:52649 
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YANG-MILLS THEORY/PERTURBATION THEORY 
Perturbation theory with instantons (Gluon propagator, proper 
vertex function), 2:53266 = 1545-213) 
eee eas 
icrobiological cycling of oil in estuarine marshlands (Spartina, 
Candida), 2:52992 x iti 
YTTERBIUM 170/CRYSTAL FIELD 
Crystal field effects in rare earth ions, 2:52496 
RBIUM 170/MOESSBAUER EFFECT 
Crystal field effects in rare earth ions, 2:52496 
Moessbauer spectra in the presence of electronic relaxation in a 
ruplet GAMMAs of rare earths, 2:52494 
YTTERD 170/SPIN-LATTICE RELAXATION 
Moessbauer spectra in the presence of electronic relaxation in a 
vera ae GAMMaAs of rare earths, 2:52494 
172 TARGET/TRITON REACTIONS 
) reactions on ' Yb and '* 18°W, 2:53308 
UM 89/ENERGY LEVELS 
aoe 6 for *°Y excited states, 2:53293 


Radiator-particle-couplin; 
YTTRIUM ALLOYS/D 


Development and evaluation of processes for deposition of Ni/Co- 
Cr-AlY (MCrAIY) coatings for gas turbine components. Final 


SS 2:52473 (AD-A- ~<a 
XIDES/DEPOSITIO 


Coati eee for hite (Pate, 2:52532 
YTTRI OXIDES/FABRIC 
Adhesive plasters (Patent Solio coatings for crucibles, 
control rods, etc.), 2:52531 
YUGOSLAVIA/SOLAR ENERGY 
Possibilities of solar energy use in Yugoslavia discussed, 2:51161 
(JPRS-69396) 


ZEA MAYS 
See MAIZE 
ZEBRA REACTOR/NEUTRON SPECTRA 
Analysis of time-of-flight spectrum measurements in some Zebra 
plutonium assemblies, 2:51707 (AEEW-R-646) 
ILITES/CHEMICAL BONDS 


Movement of radioactivity deposited underground at the U.S. 
ERDA Nevada Test Site, 2:52931 (UCRL-78670) 
ZERO ENERGY BREEDER REACTOR ASSEMBLY 
See ZEBRA REACTOR 
ZERO POWER REACTORS 
See also ZEBRA REACTOR 
ZPPR REACTOR 
ZERO POWER REACTORS/CONTROL ROD WORTHS 
Measurement of multiple control rods reactivity worths in semi- 
homogeneous critical assembly, 2:51771 (JAERI-M-6549) 
ZERO POWER REACTORS/NEUTRON FLUX 
Measurement of the neutron flux distribution in graphite- 
moderated core SHE-8 inserted with experimental control rods, 
2:51809 (JAERI-M-6701) 
ZINC/ADSORPTION 
Experiments of the uptake of zinc and cadmium by manganese 
oxides, 2:53002 
ZINC/INTESTINAL ABSORPTION 
Transferrin function in zinc absorption and transport, 2:53103 
ZINC/MATERIALS RECOVERY 
Density separations of nonferrous scrap metals with magnetic 
fluids, 2:52781 
Reclaiming products from shredded junked cars by the water-only 
and heavy-medium cyclone processes, 2:52782 
Technical and economic analysis of processes for the recovery of 
— the non-ferrous portion of automobile shredder refuse, 
ZINC/METABOLISM 
Zinc-binding protein: relationship to short term changes in zinc 
metabolism, 2:53090 


ZINC/RECOVERY 
Kentucky coal refuse: a geochemical assessment of its potential as 
a metals source (From samples taken from 23 of largest plants), 
2:50637 (CONF-761086-) 
ZINC/RECYCLING 
Trace metal cycles in seagrass communities (Fe, Mn, Cu, Zn), 
2:52949 
ZINC/SPATIAL DISTRIBUTION 
Geochemical survey of stream sediments of the Piceance Creek 
Basin, Colorado, 2:52922 (COO-4017-2) 
ZINC/X-RAY FLUORESCENCE ANALYSIS 
Trace element and hydrocarbon analysis of mercuric iodide by ion 
microprobe and electron induced x-ray fluorescence techniques, 
2:52587 (EGG-1183-2355) 
ZINC COMPOUNDS/ AFFINITY 
Templated syntheses of cyclic acetylacetone hosts, their affinities 
for divalent ions, and an example of a slow proton transfer from 
Enol to hydroxide ion, 2:52645 
ZINC HYDRIDES/RELAXATION 
Spin-relaxation of Er in cubic ZrHsub(1.5), 2:52540 
ZINC OXIDES/PHYSICAL RADIATION EFFECTS 
Comparison of gamma-induced degradation and forward bias- 
induced degradation in GaP:Zn,O LEDs, 2:52818 (SAND-77- 
0437C) 
ZINC OXIDES/SORPTIVE PROPERTIES 
Removal of H2S from geothermal steam. Final report, 2:51368 
(BNWL-2087) 
ZINC OXIDES/SPIN-LATTICE RELAXATION 
Influence of magnetic field on relaxation effects in Ni/sub 0.25/ 
Sn/sub 0.75/Fe/sub 2/O/sub 4/, 2:52534 
ZINC-AIR BATTERIES/ANODES 
Zinc electrodes for secondary batteries (Patent; Cd additive 
improves Zn adherence), 2:51964 
ZINC-AIR BATTERIES/USES 
Zinc-air batteries in vehicular applications, 2:52373 (CONF- 
740215-P2) 
ZINC-CHLORINE BATTERIES/ANODES 
Zinc electrodes for secondary batteries (Patent; Cd additive 
improves Zn adherence), 2:51964 
ZINC-CHLORINE BATTERIES/PERFORMANCE 
Performance of zinc chloride batteries, 2:52343 (CONF-740215- 
Pl) 
ZINC-MANGANESE BATTERIES/ANODES 
Zinc electrodes for secondary batteries (Patent; Cd additive 
improves Zn adherence), 2:51964 
ZION STATION UNIT-1 
See ZION-1 REACTOR 
ZION STATION UNIT-2 
See ZION-2 REACTOR 
ZION-1 REACTOR/THERMAL EFFLUENTS 
Evaluation of utility monitoring and preopere*ional h 
modeling at three nuclear power piaut sites, 2:51798 (CONF- 
7705 16-3) 
ZION-2 REACTOR/THERMAL EFFLUENTS 
Evaluation of utility monitoring and preoperational hydrothermal 
modeling at three nuclear power plant sites, 2:51798 (CONF- 
7705 16-3) 
ZIRCALOY/YIELD STRENGTH 
Analysis of ring compression test by finite element method, 
2:51758 (JAERI-M-6690) 
ZIRCONIUM ALLOYS/PURIFICATION 
NBS space processing research. Annual report 1 Jan 76-31 Dec 76, 
2:52476 (PB-264286) 
PLANKTON 


See also COPEPODS 
CRUSTACEANS 
ZOOPLANKTON/ECOLOGY 
Distribution of pelagic zooplankton within a thermal gradient in 
Lake Columbia, a cooling lake near Portage, Wisconsin, 2:53022 
(PB-262220) 
ZPPR REACTOR/REACTOR OPERATION 
Reactor development program progress report, April 1977, 
2:51845 (ANL-RDP-60) 
GOTES 


See EMBRYOS 
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Dep. NTIS, PC A02/MF AOI 


See N-77-10987 77-8613 
See N-77-10988 SD- 
76-SA-0230 


Dep. NTIS, PC A04/MF AOI 
See ERDA/JPL/954465-77/1 a 
See AD-A-038413 


Dep. NTIS (US Sales Only), 
PC A02/MF AOl 


See PB-262634 

See N-77-15381 

See AD-A-035045 

See AD-A-035046 

See PB-264 202 

See N-77-15043 

See PB-263702 

RSO 

See N-77-10384 

See N-77-12510 

See N-77-15492 

Dep. NTIS, PC A04/MF A0O1 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A04/MF A0O1 
See PB-262573 

See LAPS-8B 

See AD-A-037070 

Dep. NTIS, PC A03/MF AOI 
AT 


D- 
389-Pt-1 
389-Pt-2 

— 


SL-TR- 
1A 


A02/MF AOl 
A02/MF AOl1 
A02/MF AOl1 
A02/MF AOl 
A02/MF AOl 
A02/MF AOl 
A02/MF AOl1 
A02/MF A0Ol 
A03/MF AOl 
A02/MF AOl 
A02/MF A01 
A03/MF A0Ol 
A02/MF A0O1 
A02/MF AOl 
A04/MF A0Ol 
A02/MF AOl 
A05/MF A0l 
A03/MF AOl1 
A04/MF A01 


- 


TID- 
3525-R5-S10 
27348/1 


27439 
27607 
27627/1 
27627/2 
27629-P1P1 
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Abstract No. 


2:53584 
2:52637 
2:52818 
2:52479 
2:51973 
2:51099 
2:52676 
2:51221 
2:51222 
2:51399 
2:51271 
2:52677 
2:52853 
2:52678 
2:51100 
2:51101 
2:52863 
2:52629 
2:51365 
2:52744 


2:52703 
2:53586 
2:51548 
2:53224 
2:53223 
2:53193 
2:51668 
2:52887 
2:52888 
2:52660 


2:52193 
2:52194 


2:52619 


2:53044 
2:53045 
2:52938 


2:53585 


2:51489 
2:51031 
2:51688 


2:53585 
2:52764 
2:53586 


2:51525 


2:51109 
2:52679 


2:51075 


2:51897 
2:51236 
2:51191 
2:52084 
2:51211 
2:51212 
2:52180 
2:52181 
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Availability 


. NTIS, PC A03/MF AOI 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF A01 
. NTIS, PC A02/MF AO1 
. NTIS, PC A03/MF A01 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A03/MF A01 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A03/MF AOI 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF A01 
. NTIS, PC A03/MF AO1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A09/MF AO1 
Dep. NTIS, PC A02/MF AOl 


See N-77-15347 
See SU-326-P39-25 


Dep. NTIS (US Sales Only), 
PC A03/MF AO1 


See PB-264790 
See PB-264 791 


See PB-262732 


SISTSTISISISTSTITTT 


Sargent and Lundy Engineers, 
Chicago, IL 


See PB-264257 
See PB-264284 


See AD-A-036768 


See PB-262512 
See PB-262513 


See AD-A-037162 


Dep. NTIS, PC A02/MF A01 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A13/MF A0Ol1 


See SU-326P30-52 


IAEA, $8.00 
IAEA, $22.00 
IAEA, $15.00 


Dep. NTIS, PC A10/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 


Stone and Webster 
ee Corp., Boston, 


Technolo 
Center, Albuquerque, NM 


See PB-263400 


Dep. NTIS, PC Al1/MF A01 
. NTIS, PC A0S/MF A01 
PC A02/MF AOl 
A04/MF AOl1 
A02/MF AOl 
A07/MF AOl 
A03/MF AO1 
A03/MF AOl 
A05/MF AOl 
A02/MF AOl 
A07/MF AOl 
A17/MF AOl 
A08/MF AOl1 
A09/MF AOl1 
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Report No. 


27662 
27666 
27671 
27683 
27684 
27685 
27686 
27689 
27690/1 
27690/2 
27690/3 
27690/4 
27690/5 
27690/6 


70-57255 


U-OF-IOWA- 


77-17 


UAH-RR- 


194 


UCID- 


17165(Rev.1) 
17412(Rev.1) 
17435 
17438(Vol.1) 
17438(Vol.2) 
17444-1 


34P214-39 
34P214-41 


UCLA-ENG- 


7495 
7651 


UCRL- 


13724 
17446—7 
50028-77-1 
52181 
52245 
52253 
52273 
77608 
78467 
78469 
78473 
78476 
78477 
78481 
78670 
78750 
78758 
78780 
78865(Rev.1) 
78892 
78925 
78974 
79007 


Abstract No. 


2:51816 


2:51638 
2:53280 


2:52651 
2:52548 


2:52253 
2:52092 


2:52227 


2:51898 
2:51549 
2:51818 
2:51899 


2:52507 
2:52880 
2:51475 
2:53412 
2:52475 


2:52825 
2:52638 
2:53379 
2:53354 
2:53355 
2:51355 
2:51526 
2:51527 
2:53432 
2:51900 
2:53433 
2:51453 
2:53587 
2:53588 
2:52470 


2:53589 
2:53590 


2:51890 
2:51891 


2:51267 
2:51528 
2:52518 
2:53561 
2:53380 
2:52851 
2:52847 
2:53381 
2:53548 
2:53525 
2:53382 
2:53526 
2:53527 
2:53528 
2:52931 
2:53591 
2:50764 
2:52680 
2:53529 
2:53521 
2:52308 
2:52681 
2:51370 


Availability 


De NTIS, PC PC A0S/MF A01i 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC 409/MF AOI 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A04/MF AO 


AT 
Dep. NTIS, PC A02/MF A01 


See AD-A-035103 
See AD-A-035300 


See PB-262239 
See PB-262878 


Dep. NTIS, PC A04/MF AOI 


Dep. NTIS, PC A09/MF AOI 
Dep. NTIS, PC Al8/MF AOI 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC All/MF AO1i 


See AD-A-037355 

See PB-261448 

See PB-265692-T/SL 

Dep. NTIS, PC A03/MF AOI 
See N-77-12183 


. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A04/MF AOl 
. NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF A0l1 
. NTIS, PC A19/MF AOl 
. NTIS, PC A06/MF AOl 
. NTIS, PC A05/MF AO1 
. NTIS, PC A04/MF AO1 
. NTIS, PC A03/MF A01 
. NTIS, PC A02/MF AO1 
. NTIS, PC A04/MF AOl1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOl 
. NTIS, PC A04/MF AO1 


IEEE oe eo Society, 
h, CA 


IEEE Con Computer Society, 
Long Beach, CA 


See PB-261954 
See PB-262009 


. NTIS, PC A02/MF AOI 
. NTIS, PC A06/MF AOI 
. NTIS, PC A03/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AOl 
- NTIS, PC A04/MF AOI 
- NTIS, PC A02/MF AOI 
. NTIS, PC A03/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AOI 
- NTIS, PC A02/MF AOI 
- NTIS, PC A02/MF AOI 
. NTIS, PC A03/MF AOI 

p. NTIS, PC A03/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AOI 


79098(Rev.1) 
79147 
79160 
79215(Rev.1) 
79217(Rev.1) 
79255 
79269 
79275 
79325 
79356 
79368 
79369 
79392 
79430 
79434 
79435 
79440 
79447 
79454 
79504 
79515 
79557 
79558 
79559 
79560 
79578 
79580 


USGS-CIRC- 


742 


UTIAS-REVIEW- 
40 


UTRC/R- 
76-912518-3 
I-E- 


8846(Add.) 
8853-A 
8854-A 
8855-A 
8865-A 
8887 

8898 

8900 


Abstract No. 


2:53530 
2:52819 
2:53476 
2:53477 
2:51117 
2:53592 
2:53601 
2:51102 
2:51103 
2:53593 
2:53594 
2:53413 
2:51363 
2:52682 
2:51118 
2:52704 
2:53549 
2:51410 
2:53478 
2:53595 
2:53602 
2:52896 
2:52813 
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2:51106 
2:53233 
2:53392 
2:53391 
2:52206 
2:51189 
2:52121 
2:50906 
(2:52051 
2:50555 


2:51314 
2:52506 
2:51772 


2:51796 
2:51639 


2:51640 
2:51901 
2:51773 
2:51902 
2:51903 
2:51904 
2:51905 
2:51906 
2:51907 
2:51774 
2:51908 
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Dep. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF A0Ol 


See AD-A-037245 
See PB-264221 
See PB-262491 
See AD-A-037550 
See AD-A-035137 
See AD-A-036769 


Geological Survey, 
Alexandria, VA 


See N-77-10644 
See AD-A-037246 
See PB-264150 


Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A07/MF AOI 


AT 


Westinghouse Electric Corp., 
Pittsbur; 
Westinghouse Electric Corp., 
Pittsbur; 

use Electric Corp., 


ouse Electric Corp., 


Pittsbur, 
Pisburgh Electric Corp., 
Pittsbur, 
Westinghouse Electric Corp., 
ittsb 
use Electric Corp., 


ouse Electric Corp., 
Pittsburgh, PA 





WPPSS-QA- 
Report No. 


WPPSS-QA- 
004(Rev.1) 


X- 
602-76-274 
602-77-1 
662-76-293 
682-76-287 


16-21(A) 


76-27(Suppl.1)(A) 
76-27(Suppl.2)(A) 
76-40(A) 


Abstract No. 


2:51669 


2:53213 
2:53246 
2:53221 
2:53216 


2:51909 
2:51909 


2:51909 
2:51775 


Availability 


Washington Public Power 
Supply System, Richland 


See N-77-15973 
See N-77-15810 
See N-77-15970 
See N-77-15945 


Exxon Nuclear Co., Inc., 
Richland, WA 

See XN-76-27(A) 

See XN-76-27(A) 

Exxon Nuclear Co., Inc., 
Richland, WA 


Abstract No. 


2:52685 
2:52686 
2:51076 
2:51077 
2:51078 
2:51079 
2:51080 
2:51776 
2:51596 


2:51724 
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Availability 


Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A0S/MF AO1 


Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF A01 
Dep. NTIS, PC A04/MF AO! 


Dep. NTIS (US Sales Only), 
PC A02/MF AO 
Dep. NTIS (US Sales Only), 
PC A02/MF AOI 
Dep. NTIS (US Sales Only), 
PC A02/MF AO1 





Abbreviations Used in Availability Column 


Liquid Metal Fast Breeder Reactor applied 
technology is available to domestic re- 
questers within the United States from the 
Technical Information Center, P.O. Box 62, 
Oak Ridge, Tennessee 37830. 

Information regarding subscription purchase will 
be sent on request. 

Foreign requesters should address inquiries to 
the above address. 


DOE reports so designated are maintained in 
the organizations listed on the inside front 
cover. 


Inquiries regarding the availability of blueline 
prints of DOE engineering drawings which 
were formerly available for sale by NTIS 
should be addressed to Technical Information 
Center, P.O. Box 62, Oak Ridge, Tennessee 
37830. 


Available from DOE Grand Junction Office, 
P. O. Box 2567, Grand Junction, Colorado 
81501. 


For sale by the Superintendent of Documents, 
Government Printing Office, Washington, 
D.C. 20402. 


Available only to requesters within the United 
States from the Liquid Metal Engineering 
Center, P.O. Box 1449, Canoga Park, California 
91304. 


For sale by the National Technical Information 
Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; foreign 
purchasers add $2.50 per report copy. Some 
recent NTIS availability statements will in- 
clude pricing codes as opposed to prices. 
These codes are related to actual prices in the 
table below. 


RSO Available only to requesters within the United 
States from the Reactor Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


TIC Available from the Technical Information Cen- 
ter, P.O. Box 62, Oak Ridge, Tennessee 


37830. 
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COMPLETE OR PARTIAL COLLECTIONS OF DOE REPORTS 
IN COUNTRIES OTHER THAN THE UNITED STATES 


ARGENTINA 
Buenos Aires, Comision Nacional 
de Energia Atomica 


AUSTRALIA 
Canberra, National Library of Australia 
Sutherland, New South Wales 
Atomic Energy Research Establishment 
AUSTRIA 
Vienna, International Atomic Energy 
Agency (IAEA) 
Vienna, Zentralbibliothek der 
Physikalischen Institute der Universitat 
BELGIUM 
Brussels, European Atomic Energy 
Community (Euratom) 
Mol-Donk, Centre d'Etude de |’Energie 
Nucleaire 
BRAZIL 
Rio de Janeiro, Comissao Nacional 
de Energia Nuclear 
Sao Paulo, Instituto de Energia Atomica 
CANADA 
Chalk River, Ontario, Atomic Energy 
of Canada, Ltd. 
Hamilton, Ontario, McMaster University 
Ottawa, National Research Council 
CONGO, REPUBLIC OF 
Kinshasa, Trico Nuclear Center 
DENMARK 
Riso, Danish Atomic Energy Commission 


FINLAND 
Otaniemi, Teknillinen Korkeakoulu 
FRANCE 
Saclay, Gif-sur-Yvette, Centre 
d’Etudes Nucleaires de Saclay 
GERMANY, WEST 
Karlsruhe, Zentralstelle‘fur 
Atomkernenergie Dokumentation 
Munich, Technische Universitat 


GREECE 
Athens, Nuclear Research Center, 
Democritus Library 
INDIA 
Bombay, Trombay, Bhabha Atomic Research 
Center Library 
IRAQ, REPUBLIC OF 
Baghdad, Atomic Energy Commission, 
Nuclear Research Institute 
IRELAND 
Dublin, University College 
ISRAEL 
Yavne, Israel Atomic Energy Commission, 
Soreq Nuclear Research Centre 
ITALY 
Ispra, Cetis Library 
Rome, Centro di Studi Nucleari 
della Casaccia 
JAPAN 
Tokyo, National Diet Library 
Tokai-Mura, Naka-gun, Ibaraki-ken, 
Japan Atomic Energy Research Institute 


KOREA, REPUBLIC OF 
Seoul, Atomic Energy Research Institute 
MEXICO 
Mexico, D. F., Comision Nacional 
de Energia Nuclear 
NETHERLANDS, THE 
Petten, Reactor Centrum Nederland 
The Hague, Bibliothek Octrooiraad 
NORWAY 
Kjeller, Institutt for Atomenergi 
PORTUGAL 
Sacavem, Junta de Energia Nuclear 
SOUTH AFRICA, REPUBLIC OF 
Pretoria, Atomic Energy Board Library 
SPAIN 
Madrid, Junta de Energia Nuclear, 
Ciudad Universitaria 
SWEDEN 
Nykoping, Aktiebolaget Atomenergi 
Library 
SWITZERLAND 
Zurich, Swiss Federal Institute of 
Technology 
UNITED KINGDOM 
Boston Spa, Wetherby, Yorkshire, 
British Library Lending Division 
Harwell, Didcot, Berkshire, Atomic 
Energy Research Establishment 


IN INTERNATIONAL AGENCIES 


EUROPEAN ATOMIC ENERGY 
COMMUNITY (EURATOM) 
Brussels, Belgium 
Ispra, Varese, Italy, Cetis Library 


OECD NUCLEAR ENERGY 
AGENCY (NEA) 
British Library Lending Division 
Boston Spa, Wetherby, Yorkshire, England 


INTERNATIONAL ATOMIC ENERGY 
AGENCY (IAEA) 
Vienna, Austria 
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